
ENRON 
OPERATIONS CORP. 

P. 0. Box 1188 Houston, Texas 77251-1188 (713) 853-6161.· 

January 16, 1995 

Ms. Barbara Hoditschek 
New Mexico Environment Department 
Hazardous & Radioactive Materials Bureau 
525 Camino de Los Marquez 
P.O. Box 26110 
Santa Fe, NM 87502 

/ ·' 
' , . .. 

(" .... 
(. 

Cc. 
i 

RE: Closure Plan for the Former Surface Impoundments at the Roswell Station 
Transwestern Pipeline Company Compressor Station No. 9, Roswell, New Mexico 

Dear Ms. Hoditschek, 

Transwestern Pipeline Company (TPC) submits the enclosed modified closure plan for the former surface 
impoundments located at the Roswell Compressor Station. As requested, two hard copies of the closure 
plan and one copy on disk in WordPerfect 5.2 format are enclosed. The closure plan was prepared by our 
outside consultant, Daniel B. Stephens & Associates (DBS&A) of Albuquerque, New Mexico. DBS&A 
prepared the plan at my direction and with the assistance of our internal consultants, George C. Robinson, 
P.E. and Kathleen O'Rielly, Cypress Engineering Services. 

Als.o enclosed are a copy of a site specific health and safety plan prepared by DBS&A and a list of 
responses to the NMED comments contained in the NOD dated September 28, 1994. 

A sincere effort has been made to prepare a closure plan that will satisfy both the administrative and 
technical requirements of the NMED as well as provide assurance that both human health and the 
environment will be protected. 

If you have any questions regarding this submittal, please contact me at (713) 646-7644 or George 
Robinson at (713) 646-7327. 

Sincerely, 

Bill Kendrick 
Projects Group Manager 
EOC Environmental Affairs 

gcr/BK 

cp w/ enclosures: Roger Anderson NMOCD 



RESPONSES TO NMED COMMENTS ON CLOSURE PLAN 

FOR ROSWELL COMPRESSOR STATION SURFACE IMPOUNDMENTS 

Transwestem Pipeline Company (Transwestem), a wholly owned subsidiary of ENRON 

Operations Corporation, submitted a closure plan dated May 31, 1994 to the New Mexico 

Environment Department (NMED) for closure of several former surface impoundments located at 

Transwestem's Compressor Station No. 9 near Roswell, New Mexico. The closure plan was 

prepared for Transwestem by Daniel B. Stephens & Associates (DBS&A) for submission to the 

NMED Hazardous and Radioactive Materials Bureau (HRMB) in order to satisfy the requirements 

of the New Mexico Hazardous Waste Management Regulations (20 NMAC 4.1). 

NMED reviewed the closure plan and responded with a letter from the chief of the HRMB dated 

September 28, 1994, stating that the closure plan was technically deficient. As an attachment 

to the Notice of Technical Deficiency (NOD), NMED included 31 specific comments on the closure 

plan. 

On November 1, 1994, Bill Kendrick and George Robinson attended a meeting with HRMB staff 

to discuss NMED's concerns. As a result of this meeting, as well as the comments received with 

the NOD, a revised closure plan has been prepared and submitted to NMED for review. 

In addition to the revised closure plan, the following are Transwestem's responses to each of 

NMED's comments included with the NOD. In order to facilitate review, Transwestem's 

responses are numbered to correspond with NMED's comments, and references to the pertinent 

section(s) of the revised closure plan are included. 

Responses to NMED Comments 

1. Performance Standards: 20 NMAC 4.1, Subpart VI, 40 CFR, §265. 112 

Transwestem agrees with NMED's comment. Although TCLP metals analyses of soil samples 

have been performed in the past (see Table 3-3), TCLP analyses are not proposed in the closure 

plan for future sampling of soil or ground-water (see Section 6.1, Table 6-1 ). 
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It is well known that volatile organic compounds (VOes) pose the greatest threat to ground-water 

quality at sites where pipeline condensate wastes have been stored and released. Although 

voes are believed to be the primary contaminants of concern at this site, Phase I samples will 

be analyzed for additional constituents as well. In order to ensure that no contaminants of 

concern have been missed, the initial round of ground-water and soil sampling will include 

analysis of ReRA Appendix IX voes, svoes, PeBs, metals, cyanide, and sulfide. The proposed 

Appendix IX suite will include the following analytical methods: 

Appendix IX Analytes and Methods 

I Analyte Class I EPA SW-846 Method I 
voes 8240 

SVOCs 8270 

PCBs 8080 

Cyanide 9010 

Sulfide 9030 

Appendix IX Metals 6000/7000 series 

RCRA metals include Ag, As, Ba, Be, Cd, Cr, Co, Cu, Hg, Ni, Pb, Sb, Se, 
Sn, Tl, V, and Zn. 

The analysis of soil and ground-water samples for Appendix IX constituents should serve to 

corroborate the determination, based on site history and previous investigations, that voes are 

the principal contaminants of concern at this site. 

2. Corrective Action Plan: 20 NMAC 4.1, Subpart V, 40 CFR, §264.97 and 264.112 

Transwestem agrees that it has been demonstrated that the uppermost aquifer has been 

impacted by hydrocarbons released from the former impoundments. However, the extent of 

ground-water contamination appears to be limited to the area immediately beneath and adjacent 

to the former impoundments, and interim corrective measures have been in progress since May 

1993, as described in Section 3.5 of the closure plan. The ground-water assessment plan for 

investigation of the nature and extent of hydrocarbon impacts is included in Section 5 of the 

closure plan. As agreed upon in a meeting between NMED and Transwestem in Santa Fe, a 

ground water remediation plan will be submitted to NMED following completion of the field work 
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associated with the soil and ground-water assessment plans. Therefore, the remediation plan has 

not been included in the closure plan, but rather will be submitted as an amendment to the 

closure plan at a later date. 

3. Location of Surface Impoundments 

The exact locations of the former surface impoundments is not precisely known. However, the 

best available estimate of the latitude and longitude of the center of each of the impoundments 

is provided in Section 2.1 of the closure plan. 

4. Hazardous Waste Inventory (Section 2.2) 

Everything that is known regarding operation of the former impoundments is included in the 

revised Section 2.2 of the closure plan. As discussed in that section, there is little information 

available about past disposal practices, waste volumes, and periods of operation of the 

impoundments. However, it has been determined that the last impoundment in service was Pit 1 

and that this impoundment was apparently not used after mid-1984. Furthermore, it has been 

determined that the principal chlorinated solvent used was 1, 1, 1-TCA. The prior investigations 

at the site are discussed in comprehensive detail in Sections 2 and 3 of the modified closure plan. 

5. Releases from Surface Impoundments: 20 NMAC 4.1, Subpart V, 40 CFR, §264 

Subpart F 

As discussed in the response to comment #1 above, Appendix IX analyses are proposed for the 

initial round of ground-water sampling to be performed as Phase I of the implementation of the 

closure plan. 

With regard to the statistical evaluation of background ground-water quality, the proposed 

statistical techniques have been added to Section 6.11 of the closure plan. Statistical methods 

will follow the EPA guidance document Statistical Analysis of Ground-Water Monitoring Data at 

RCRA Facilities (1989), which describes several recommended parametric and nonparametric 

methods to determine background constituent concentrations. These include Analysis of Variance 

{ANOVA) and development of tolerance intervals based on the normal distribution of values within 

a population. Such techniques will generally only be applied for inorganic constituents (e.g., 
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metals), as the background concentration for organic compounds in ground water is essentially 

zero. 

On December 1, 1994, an upgradient monitor well (MW-6) was installed approximately 500 feet 

southwest of the former location of Pit 1 . The location of the new upgradient monitor well is 

shown on Figure 2-1 of the closure plan. Static water levels measured in monitor wells MW-3, 

MW-5, and MW-6 indicate that MW-6 is indeed upgradient of the former impoundments. Ground

water samples collected from this well, as well as soil samples collected during drilling, have 

shown that the well is outside the zone of hydrocarbon contamination beneath the former 

impoundments. Therefore, for statistical purposes ground-water samples collected from new 

upgradient well MW-6 should be representative of "background" ground-water quality. 

6. Ground-Water Elevations 

Transwestem agrees that ground-water elevation measurements are essential in establishing the 

direction of ground-water flow beneath the former impoundments. Depths to ground-water were 

measured in the on-site monitor wells during December 1994, along with the water level in the 

former deep on-site water supply well located in the southwest comer of the facility. In addition, 

the coordinates and elevations of each monitor well were established by resurveying each of the 

wells relative to the compressor station datum. The results of these activities are discussed in 

Section 3.6 of the closure plan. 

Static water levels measured on December 22, 1994 in monitor wells MW-3, MW-5, and MW-6 

indicate an east-northeast ground-water flow direction in the shallow alluvium, along a bearing 

of about N72E, and a dimensionless gradient of approximately 0.009. The flow direction is shown 

graphically in Figure 2-1 of the closure plan. The calculated ground-water flow direction and 

gradient are reasonable, based on the site topography and nature of subsurface sediments 

encountered during drilling. 

7. Ground-Water Impacts (Section 3.6.3) 

Section 3.6.3 has been revised to include a description of ground-water impacts. 
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8. Waste Characterization: 20 NMAC 4.1, Subpart V, §264 Appendix IX 

Section 4 of the closure plan has been revised to include a surface impoundment characterization 

study that includes drilling and sampling two soil borings at each of the assumed locations of the 

former impoundments. The proposed locations for each of these borings is shown on Figure 4-1 

of the closure plan. At each boring location, an attempt will be made to penetrate to the base of 

the former impoundments. Soil samples will be collected at 5-foot intervals during drilling, 

including at least one sample from the base of the sediment fill. The most highly impacted soil 

material from each boring, as determined visually and by field headspace analysis, will be 

submitted for laboratory analysis for Appendix IX VOCs, SVOCs, PCBs, metals, cyanide, and 

sulfide. 

9. Soil Assessment Plan: (Section 4.1) 

The results of the Appendix IX analyses performed during the Phase I surface impoundment 

characterization will be used to compile a list of "target analytes" to direct subsequent soil and 

ground-water investigations to be performed during Phase II. The proposed target analyte list will 

be submitted to NMED HAMB for review and approval. 

10. Soil Sampling Rationale and Approach (Section 4.1, Fig. 4-1) 

As recommended by HAMB and discussed in Section 4 of the revised closure plan, a phased 

approach will be used to characterize the nature and extent of subsurface impacts from the 

former impoundments. Phase I will consist of characterization of the sediments within the former 

impoundments themselves and will include drilling at least eight borings: two at each 

impoundment location, plus two borings at the location of previous boring SG-86, where Metric 

Corporation detected elevated TPH concentrations at approximately 13 feet deep. Those borings 

located at the former impoundments will be drilled through the entire thickness of the fill material, 

and samples will be collected at 5-foot intervals. Based on field examination and headspace 

analysis, the most highly contaminated sample from each boring will be submitted for laboratory 

analysis of Appendix IX constituents. This approach will identify any potential contaminants of 

concern that may be present beneath the former impoundments. 
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Although the locations of former Pits 1 and 2 are known fairly precisely (see Figure 2-1 of closure 

plan), the location, indeed even the existence, of Pit 3 is by no means certain. Therefore, an 

iterative approach will be used to explore the subsurface beneath the area where Pit 3 is believed 

to have been located. The details of this approach are described in Section 4.1 of the revised 

closure plan. In general, a grid-sampling approach will be used to either locate former Pit 3 or 

verify that it did not exist. A similar iterative sampling approach will be used in the vicinity of 

previous Metric Corporation boring SG-86 to determine whether this area represents a separate 

area of concern. 

Following evaluation of the field and laboratory data generated during Phase I, a Phase II 

investigation will be developed and conducted to define the lateral and vertical extents of soil and 

ground-water impacts. Although the scope of the Phase II investigation is not known at this time, 

Phase II will likely include drilling of additional off-site borings, installation of downgradient monitor 

wells, and soil and ground-water sampling and analysis. In addition, the interim corrective 

measures to recover subsurface hydrocarbons will continue. 

11. Potential for Cross-Contamination During Drilling (Section 4.1) 

The Phase I soil borings to be drilled in the vicinity of the former impoundments will reach a 

maximum depth of only about 20 feet below surface. Therefore, there is no risk of cross

contamination of the saturated zone that lies at a depth of approximately 65 feet (uppermost 

aquifer). The purpose of these borings is to sample the most highly impacted soils just beneath 

the base of the clean backfill material. However, deeper Phase I off-site borings (Figure 5-1 ), as 

well as on-site borings to be drilled during subsequent phases, will make use of drilling techniques 

that minimize the risk of cross-contamination. For any particular boring, if field screening 

indicates that the perched water zone at approximately the 35-foot depth is contaminated, a PVC 

surface casing will be installed from the surface to the depth of the perching low-permeability 

layer to prevent downward movement of perched water. Drilling will then resume within the 

surface casing using smaller-diameter augers. Additional details regarding drilling and monitor 

well installation procedures are included in the drilling SOP in Appendix F of the closure plan. 
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12. Laboratory Analysis: 20 NMAC 4.1, Subpart V, 40 CFR, §264 Appendix IX 

The closure plan has been revised to include Appendix IX analysis for soil and ground-water 

samples. Table 6-1 of the closure plan includes the complete list of proposed analytes. The suite 

of proposed analytes includes Appendix IX VOCs, SVOCs, PCBs, metals, cyanide, and sulfide. 

All pertinent sections of the closure plan have been revised accordingly. 

13. Ground-Water Assessment Plan: (Section 5.1) 

All ground-water monitor wells will be constructed in accordance with the EPA RCRA Technical 

Enforcement Guidance Document (TEGD, 1986), with updates in the EPA document entitled 

RCRA Ground-Water Monitoring: Draft Technical Guidance (1992). As described in Section 5.1 

of the closure plan, the screened interval within the saturated zone will not exceed 15 feet. 

However, following a telephone discussion between Terri Davis (NMED-HRMB) and George 

Robinson (ENRON), provision has been made to install up to an additional 10 feet of screen 

within the unsaturated (vadose) zone, for a maximum total screen length of 25 feet. Total screen 

lengths longer than 15 feet will only be used if the well intercepts soils highly impacted with 

petroleum hydrocarbons, such that subsequent conversion of the monitor well to a soil-vapor 

extraction well may be required. 

14. (Section 5. 1) 

The latitude and longitude of all existing monitor wells are provided in Table 3-6 of the revised 

closure plan. The horizontal coordinate system used to locate the wells and borings is consistent 

with the on-site grid and station datum, as shown in Figure .2-1 of the closure plan. 

15. (Section 5. 1.1) 

The closure plan has been revised to include a phased approach, whereby the analytical results 

for soil borings drilled during Phase I will be used to locate borings to be drilled during 

subsequent phases. The locations of the Phase I borings and monitor wells are shown in 

Figure 4-1 and 5-1 . 
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16. (Section 5.1.1) 

Sections 4.1 and 4.2 of the revised closure plan provide the rationale for the Phase I soil 

sampling program, along with the number, location, and depth of soil samples to be collected. 

The rationale for the on-site boring locations is based on historical records and examination of 

aerial photographs. The rationale for the Phase I off-site monitor well locations is based on the 

direction and gradient of ground-water flow as calculated from water levels measured in existing 

monitor wells. 

Transwestem recognizes that a phased approach is required, and Section 4. 7 outlines the 

expected Phase II activities. 

17. (Section 5. 1.2) 

Ground-water samples from existing deep wells TW-1 and Well #5, completed in the bedrock 

aquifer, have been collected and analyzed, as described in Section 3.6. The need for a 

downgradient deep monitor well will be determined based on the results of the Phase I ground

water assessment. If required, the deep monitor well will be installed during the Phase II 

investigation. 

18. (Section 5.3) 

The ground-water assessment plan has been revised accordingly. 

19. (Section 5.4) 

As discussed above in the response to comment #1 , Appendix IX analyses will be performed on 

the soil and ground-water samples collected during Phase I. In addition, Transwestern proposes 

to analyze ground-water samples for major inorganic constituents and for TDS in order to 

characterize overall water chemistry. Following submittal of the Phase I report, Transwestern 

proposes to meet with NMED to discuss the selection of target analytes for the Phase II 

investigation. 
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20. (Section 5.3) 

An interface meter will be used to detect PSH that may be floating on the water table. The use 

of the interface meter is discussed in Sections 5.3 and 6.6 of the revised closure plan, and is 

consistent with EPA guidance documents. 

21. (Section 6.1) 

The list of analytical parameters and methods has been revised as requested. 

22. (Section 6.2) 

Detection limits will be determined by the analytical laboratory as described in the individual 

analytical methods references (EPA, 1986). 

23. Interim Measures (Section 7.1) 

Regarding the status of monitor well MW-1, Transwestem has received a letter from NMED dated 

January 3, 1995 authorizing the continued use of MW-1 as a hydrocarbon recovery well. 

Therefore, MW-1 will not be plugged and abandoned at this time. 

24. Remedial Options (Section 7.3) 

No response needed. 

25. (Section 7.5) 

Given the phased approach proposed for closure of the former impoundments, it is premature to 

discuss ground-water or soil cleanup criteria at this time. Therefore, references to cleanup criteria 

have been deleted from the closure plan. A risk assessment may indeed be performed following 

the collection of additional quantitative data regarding the distribution of hazardous constituents; 

however, this will not be proposed until a subsequent phase. 
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26. (Table 3. 1) 

The elevations of all existing monitor wells were determined in December 1994 by a licensed 

professional surveyor. These data are provided in Table 3-6 of the revised closure plan. 

27. (All Tables) 

For comparison with the analytical chemistry results, the New Mexico Water Quality Control 

Commission (NMWQCC) ground-water standards have been added to the relevant tables. 

28. (Figure 3-5) 

Pit 2 was incorrectly labeled as Pit 3. This error has been corrected in the revised closure plan. 

29. (All Figures) 

The correct locations of all monitor wells are shown on Figure 2-1 and subsequent figures. The 

locations of the wells were determined by a licensed professional surveyor in December 1994. 

These locations supersede all previous maps or well coordinates. 

30. Appendix E 

The laboratory results for ground-water samples collected from monitor well MW-2 have been 

added to Appendix E ~s requested. 

31. Health & Safety Documentation 

A site-specific health and safety plan prepared by DBS&A is being submitted with this list of 

responses to NMED comments. All DBS&A field personnel have received the requisite 40-hour 

health and safety training and annual updates, as required by OSHA regulations contained in 29 

CFR 1910.120. In addition, DBS&A maintains a thorough medical monitoring program for all field 

personnel. Documentation of training for individual field staff is available upon request. 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 
========l~I======================================~======:::::=::============:::::=::================= ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

SITE SAFETY PLAN 

1. INTRODUCTION 

This health and safety plan contains guidelines for Daniel B. Stephens & Associates, Inc. 
(DBS&A) worker safety during drilling and soil sampling during the field activities associated 
with closure of former surface impoundments at Transwestern Pipeline Company's Roswell 
Compressor Station. The purpose of this plan is to familiarize the field personnel with safe 
operating procedures. 

1 . 1 General Information 

Project number: 

Project name: 

Site name: 

Site address: 

Work description: 

Project Manager: 

DBS&A Site Safety 
Officer: 

Plan prepared by: 

Work start date: 

Client contact: 
Alternate contact: 

4115 

ENRON-Roswell 

Transwestern Roswell Compressor Station No. 9 

6381 North Main Street 
P.O. Box 2018 
Roswell, NM 88201 

Drilling using hollow stem auger drilling methods; soil sampling using 
split spoon samplers, field headspace analysis for volatile organic 
compounds, collection of soil and ground-water samples, aquifer 
testing 

Jeffrey Forbes 

Bill Casadevall 

Jeffrey Forbes 

Spring 1995 

George Robinson 
Larry Campbell 

Date: 01 /12/95 

Work Hours: no restrictions 

Telephone#: (713) 646-7327 
Telephone#: (505) 625-8022 

Describe special site entry procedures, if any: 

Work will be performed on secured property belonging to Transwestern Pipeline Company. 
Field personnel will sign in at the office upon arrival. 

Warning/method signal for site evacuation: Verbal 



ENVIRONMENTAL SCIENTISTS ANO ENGINEERS 

Presence of hazardous materials: (X) Potential ( ) Confirmed 

The exact location of hazardous materials is: 

() Known (X) Assumed () Unknown 

Distance, location and number of nearest phone: On-site cellular phone (DBS&Al or 
Transwestern office 

Nearest public road: U.S. Highway 285 immediately west of office 

Nearest water: Transwestern office 

Nearest fire extinguisher: DBS&A Vehicle 

Nearest first aid kit: DBS&A Vehicle 

1.2 Potential Contamination 

The subsurface soil and/or ground water may contain pipeline condensate, a petroleum 
hydrocarbon liquid similar to gasoline, but consisting primarily of saturated hydrocarbons in 
the C7-C11 range. The hydrocarbon contamination may be in liquid and/or gaseous (vapor) 
phase. Compounds such as n-octane, n-nonane, and n-decane are the most abundant 
components of pipeline condensate. Benzene, a major gasoline component, is generally only 
a minor constituent of pipeline condensate. However, benzene is a recognized carcinogen, 
and thus is given special consideration. 

A previous soil vapor survey revealed the presence of small quantities of chlorinated VOCs, 
most notably 1 , 1 , 1-trichloroethane (TCA) and its degradation products. 

Polychlorinated biphenyls (PCBs) are not expected at this site. As occupational carcinogens, 
however, precautions will be taken in case they are encountered. 

Material Route to Body Entry Characterization 

Hydrocarbons Inhalation, ingestion, and Irritant, asphyxiant, possible 
physical contact carcinogen 

1, 1, 1-TCA Inhalation, ingestion, and Irritant, asphyxiant 
physical contact 

n-octane Inhalation, ingestion, and Irritant, asphyxiant 
physical contact 

PCBs Physical contact (skin, eyes) Irritant, carcinogen 

2 



DANIEL B. STEPHENS & ASSOCIATES, INC. 
=========1~1==================================:==================================== ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Potential materials hazards to worker: Contact with pipeline condensate hydrocarbons and/or 
PCBs may result in dermal irritation due to desiccation. Inhalation of hydrocarbon and other 
organic vapors may result in oxygen deficiency and/or mucus membrane irritation. Mixtures 
of air and hydrocarbon vapors may reach explosive concentrations, thus creating an explosive 
hazard. Equally important are all of the physical hazards commonly associated with drilling 
activities, including pinch and trap hazards, back injuries, burns, excessive noise, and high
pressure hazards. 

First Aid: VOCs and PCBs Eyes: Rinse immediately and thoroughly 
Skin: 
Inhalation: 
Ingestion: 

Soap wash immediately and thoroughly 
Fresh air 
Medical attention 

Flammability limits: The flammable range for pipeline condensate vapors is variable and 
generally unknown. The following ranges are provided for comparison: 

Diesel Fuel 
Gasoline 
1, 1, 1-TCA 
n-octane 
Aroclors 

LEL = 0.7%, UEL = 5.0%, 7,000 - 50,000 ppmv 
LEL = 1.3%, UEL = 6.0%, 13,000 - 60,000 ppmv 
LEL = 7.5%, UEL = 12.5%, 75,000 - 125,000 ppmv 
LEL = 1.0%, UEL = 6.5%, 10,000 - 65,000 ppmv 
LEL/UEL = nonflammable 

Flashpoint: Gasoline: 100° F @ 100% LEL 

Hazard type: Liquid (X) Solid (X) Sludge ( ) Vapor/Gas (X) 

Hazard Level: High ( Moderate (X) Low ( ) Unknown 

Characteristics: Corrosive ( ) lgnitible (X) 
Volatile (X) Radioactive ( ) 

Toxic (X) Reactive ( ) 
Biological Agent ( ) 

Field Monitoring: A portable photoionization detector (PIO) or flame ionization detector (FID) 
will be used to monitor the breathing zone, as well as the area around and within the borehole. 
Concentrations within the breathing zone are not expected to be above background during the 
field investigation. If a PID meter is used, the high energy ( 11. 7 eV) lamp will be used to 
ensure that VOCs with high ionization potentials, such as 1, 1, 1-TCA, are detected. 

Compound STEL IDLH 

Benzene 1 ppm 3,000 ppm 
1, 1, 1-TCA 450 ppm 1,000 ppm 
n-Octane 75 ppm 5000 ppm 
Aroclor 1 242 0.09 ppm data not available 

(1) STEL = Short-Term Exposure Limit (15 minutes) 
(2) IDLH = Immediately Dangerous to Life and Health 
(3) PEL = Permissible Exposure Limit 
Source: NIOSH Pocket Guide to Chemical Hazards (1990). 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 
======s~~===~~~~~===============~==~===================================== 

ENVIRONMENTAL SCIENTISTS ANO ENGINEERS 

In addition to potential chemical contamination, the following hazards may be present during 
drilling and sampling: 

• Vehicular Traffic 
• Electrical Shock 
• Rotating machinery 
• Uneven surfaces that could cause slips and falls 
• Overhead equipment 
• Airborne Dust 
• Explosion and fire 
• Excessive Noise 
• Overhead and buried utilities 
• Hypothermia and/or frostbite 

2. SAFETY GUIDELINES FOR DRILLING AND SAMPLING ACTIVITIES 

The following guidelines are meant to cover operations by the DBS&A field staff during drilling 
and collection of soil and ground-water samples. Safety guidelines for the drill crew and 
support personnel under the employ of the drilling contractor are not included in this plan. 
Health and safety issues for the contractor personnel working on site are the responsibility of 
the drilling contractor, not DBS&A. 

2. 1 Personal Health and Safety 

The following DBS&A personnel will be involved in the project: 

Jeffrey Forbes Project Manager 

Bill Casadevall * Staff Geologist/On-site H&S Officer 

Terry Deeds Technician 

2.1.1 Protective Equipment 

The following personal protective equipment (PPE) shall be used whenever the field personnel 
are within the 25-foot work zone: 

• Steel-toed work boots 
• Hard hat 
• Protective eyewear 
• Hearing protection (if needed) 

In addition, a half-face respirator with organic vapor cartridges and dust/mist prefilters, Tyvek 
coveralls, and work gloves shall be available for use whenever conditions require. The half
face respirator will be worn whenever organic vapors concentrations exceed levels outlined 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 
========1~1================================~==================================== ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

in Section 2.2 of this plan. Tyvek coveralls and work gloves will be worn whenever 
conditions require the DBS&A field personnel to come in direct contact with potentially 
contaminated materials. Work areas will be established upwind of drilling activities to avoid 
unnecessary exposure to dust and/or organic vapors. 

2.1.2 Hypothermia and/or Frostbite 

Hypothermia and frostbite can result from exposure to low temperatures, high winds, long 
duration of exposure, and high humidity. When working out of doors during cold weather, the 
best prevention is to dress appropriately, minimize skin exposure, observe and be observed 
by coworkers, and take warmup breaks periodically. If conditions are extremely cold, body 
temperature and heart rate should be monitored hourly. 

2.1 .3 Eating and Drinking 

No eating, drinking, smoking, or gum or tobacco chewing is allowed within the 25 foot work 
zone. 

2.1 .4 Eye Protection 

Approved protective eyewear will be worn at all times when within the 25 foot radius work 
zone. The minimum eyewear protection required will be shatter-proof glasses, goggles, or 
face shields. 

2.1.5 Dust Protection 

When blowing dust makes it necessary to protect personnel, disposable-type dust masks will 
be worn, or the dust/mist prefilter will be used, if the half-face respirator is being worn. 

2.1 .6 Disposal of Contaminated Clothing or Equipment 

All potentially contaminated clothing, Tyvek coveralls, gloves, paper towels, and other 
expendable items should be placed in garbage bags for disposal. As necessary, fresh Tyvek 
coveralls and work gloves should be donned to prevent accidental contact with potentially 
contaminated soil material. 

2.2 Vapor Monitoring 

The DBS&A health & safety officer will be present near the drilling rig at all times to monitor 
the work area for the presence of organic vapors using a PIO or FID. Readings will be taken 
at a minimum of once every 5 feet of drilling advancement, or every 15 minutes of drilling, 
whichever occurs first. The headspace within the borehole and the breathing zone within the 
work area will be monitored. If the readings exceed or are anticipated to exceed 5 ppm above 
background in the breathing zone for 5 minutes, continuous monitoring will begin, and the 
half-face respirator will be worn by all DBS&A personnel within the work zone until vapor 
levels dissipate. If sustained organic vapor levels ever exceed 200 ppm within the hollow 
stem, borehole, or within the breathing space, all DBS&A personnel will evacuate the work 
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zone until vapor levels dissipate. If the reading remains greater than 20 ppm above 
background within the breathing zone for one hour, drilling operations will be temporarily 
halted, and the on-site DBS&A health and safety officer should contact the DBS&A project 
manager for further instructions. The drilling supervisor will be notified of all readings, and 
is responsible for decisions regarding drilling contractor personnel safety. 

If monitoring with the PID/FID meters indicate a potential explosive hazard, a combustible gas 
meter will also be used to monitor the atmosphere within the boreholes and/or monitor wells. 
If the values exceed 10% LEL, continuous monitoring will begin. If the meter exceeds 25% 
of the LEL, work will cease immediately and the area will be evacuated until the vapors 
dissipate, or provisions are made to "inert" the borehole using carbon dioxide. 

2.3 Drilling Activities 

All DBS&A field personnel are to maintain a safe distance from the immediate area of the drill 
rig. A 25-foot radius work area around the drill rig shall be designated. DBS&A personnel 
shall enter this work zone only when necessary for the performance of the task at hand. 
DBS&A personnel will avoid overhead equipment and will work cautiously to avoid slips and 
falls. Caution will be maintained and loose clothing will not be worn near rotating machinery. 
Under no circumstance shall DBS&A personnel become directly involved in drilling operations, 
other than that immediately required for sample collection and for performance of vapor 
monitoring and geologic logging. All kill switches and safety devices on the drill rig shall be 
located and tested prior to drilling. 

If the equipment is owned by a contractor, DBS&A's supervisor in charge of the job should 
properly and thoroughly instruct the contractor on exactly what results are to be accomplished 
and point out all known safety hazards. Personnel should be sure they have eye contact with 
mechanical equipment operator before approaching the equipment. Never approach heavy 
equipment from an operator's blind spots. 

3. INITIAL H&S BRIEFING 

A H&S briefing will be conducted before arriving on the site. The initial H&S briefing will be 
conducted by the DBS&A on-site H&S officer, and will be attended by all DBS&A personnel 
involved. The H&S plan and all pertinent H&S issues will be discussed during the briefing. 
All attendees will initial the H&S briefing form. 

4. DAILY SAFETY MEETINGS 

Prior to commencing each day's work activities, a "tailgate" safety meeting will be conducted 
by the DBS&A on-site safety officer. All personnel directly involved in the work operations 
will be required to attend. The meeting will address specific issues regarding on-site health 
and safety, including: recent problems, near-misses, work planned for the day and associated 
hazards, etc. 
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• EMERGENCY PLANNING 

AMBULANCE: 911 FIRE DEPARTMENT: 911 

POLICE: 911 AIR EVACUATION: Call Hospital 

• LOCAL HOSPITAL (ATTACHED MAP ILLUSTRATES ROUTE TO THIS HOSPITAL) 

NAME: Eastern New Mexico Medical Center 

ADDRESS: South Main & Chisum, Roswell NM 

TELEPHONE: (505) 622-1110 

EMERGENCY ROOM#: (505) 622-1110 

NEAREST PHONE: On-site cellular phone (DBS&A) 
Transwestern main office 
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1. INTRODUCTION 

At the request of Transwestem Pipeline Company (Transwestem), a wholly owned subsidiary of 

ENRON Operations Corporation, Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared 

this Closure Plan for closure of former surface impoundments located at Transwestern's 

Compressor Station No. 9 (Roswell compressor station) near Roswell, New Mexico (Figure 1-1 ). 

The closure plan has been prepared for submission to the Hazardous and Radioactive Materials 

Bureau of the New Mexico Environment Department (NMED) in order to satisfy the requirements 

of the New Mexico Hazardous Waste Management Regulations (HWMR-7). Sections 1.1 through 

1.3 provide information on the scope of work, objectives, and organization of the closure plan, 

along with a cross-reference to the relevant regulations. 

1.1 Scope of Work 

This closure plan addresses proposed activities for closure of several former surface 

impoundments located at the Roswell compressor station. The former surface impoundments 

were located in the northeastern corner of the compressor station. Initial operation began in 

approximately 1960 and may have continued until 1984, although the last impoundment was not 

backfilled until June 1986. Two impoundments are known to have existed at this location, and 

a third is suspected to have been present. No surface expression of the former impoundments 

is now visible at the site. 

The impoundments served primarily to contain pipeline condensate, a hydrocarbon liquid that 

accumulates within natural gas pipelines. Pipeline condensate and other similar petroleum 

wastes are generally exempt from regulation under the Resource Conservation and Recovery Act 

(RCRA) by the petroleum exclusion. However, small quantities of RCRA-regulated spent 

halogenated solvents (F001 wastes) were also inadvertently released into the impoundments, 

along with miscellaneous non-hazardous solid wastes such as filters, engine parts, and office 

trash (Campbell, 1993). Therefore, NMED has requested that a RCRA closure plan be prepared 

to address the possible presence of RCRA hazardous wastes beneath the former impoundments. 
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The closure plan was prepared in accordance with the requirements of Part VI of HWMR-7, which 

incorporate by reference the federal requirements contained in 40 CFR Part 265. In addition, the 

closure plan is intended to address the list of required information requested by NMED in the 

Notice of Deficiency dated March 7, 1994, as well as that dated September 28, 1994 

(Appendix A). 

1.2 Closure Plan Objectives, Organization, and Amendments 

The overall objective of this closure plan is to provide the basis for performing final closure of the 

former surface impoundments. Closure will be considered complete upon receipt of a signed 

Closure Certificate from NMED. As described in 40 CFR Part 265, the two available options for 

closure of surface impoundments include (1) clean closure and (2) landfill closure. Transwestern 

intends to attempt clean closure of the impoundments, whereby any hazardous wastes that may 

be present are removed to the extent that future threats to human health and the environment 

attributable to the facility no longer exist. 

A phased approach will be used to achieve the clean closure objectives. This closure plan only 

addresses Phase I closure activities in detail. Scopes of work for subsequent phases will be 

prepared and submitted to NMED as amendments to this closure plan. In general, the objective 

of Phase I will be to characterize the nature of the subsurface wastes that remain immediately 

beneath and adjacent to the former impoundments. Thus the Phase I soil and ground-water 

assessments described here are confined to a relatively small area near the suspected 

contaminant sources. Following completion of Phase I, a second phase of investigation will be 

conducted to determine the lateral and vertical extent of impacted soil and ground water. 

Subsequent phases will address corrective actions that may be required to meet soil and 

ground-water cleanup criteria. 

This closure plan is organized in the following manner. The site background and regulatory status 

of the former impoundments will be described first in Section 2 to provide a basis for the 

proposed closure activities. The results of all previous subsurface environmental investigations 

will then be summarized in Section 3. The proposed Phase I soil assessment and Phase I 

ground-water assessment plans are outlined in Sections 4 and 5, respectively. A quality 
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assurance project plan is included in Section 6 to ensure that the data generated are of sufficient 

quality to support subsequent decisions. Finally, the proposed project schedule is included in 

Section 7. 

1.3 Regulatory Requirements of 40 CFR Parts 264/265 

The closure regulations in Subpart G of 40 CFR Parts 264/265 include a specific list of 

requirements that must be fulfilled. An attempt has been made to address each of these 

requirements in this closure plan. 

In order to facilitate the review and approval of this closure plan by NMED, a closure plan 

checklist has been included in Appendix B. The format for the checklist was developed by the 

U.S. Environmental Protection Agency (U.S. EPA, 1987) for evaluation of surface impoundment 

closure plans and includes citations of the regulatory requirements outlined in Subpart G of 40 

CFR Parts 264/265, along with reference to the sections or subsections of this closure plan 

containing the information that pertains to those requirements. The checklist can be used as a 

guideline to ensure that all relevant regulatory requirements have been adequately addressed. 

In addition to the closure requirements (Subpart G), the ground-water monitoring requirements 

stipulated in 40 CFR Parts 264/265 Subpart F have been addressed in Section 5 of this 

document. 

In accordance with the financial requirements of 40 CFR Parts 264/265 Subpart H, documentation 

of financial assurance for closure must be provided with this closure plan. As owner of the 

Roswell compressor station, Transwestem can demonstrate that it passes the financial test 

specified in Part 265.143(e). A letter from the chief financial officer of Transwestem documenting 

the results of the financial test is provided in Appendix C of this closure plan, along with several 

supporting documents. This information is the same as that previously submitted to NMED on 

July 1, 1993. 
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2. SITE BACKGROUND 

The Roswell compressor station is located approximately 9 miles north of the city center of 

Roswell, New Mexico along the east side of U.S. Highway 285 (Figure 1-1). Sections 2.1 

through 2.5 provide background information regarding the facility layout and operation, history of 

the former surface impoundments that are the subject of closure under this plan, as well as the 

regional geographic, geologic, and hydrologic setting. 

2.1 Facility Description 

The Roswell compressor station is situated on approximately 80 acres of land in Sections 21 and 

28, Chaves County, New Mexico (Figure 1-1 ). The property is privately owned by Transwestem 

Pipeline Company, while the remainder of Sections 21 and Section 28 are State Trust Land 

(Glenn, 1993). Site access is via U.S. Highway 285, and the entire property is secured by a 

chain link fence. The following is a list of pertinent information regarding the facility: 

Facility name 

Facility address 

Telephone number 

EPA l.D. number 

County and state 

Property legal description 

Latitude/longitude of former 
impoundments 

Site elevation 

Transwestem Pipeline Company 
Compressor Station No. 9 

Transwestem Pipeline Company 
6381 North Main Street 
P.O. Box 1717 
Roswell, New Mexico 88202-1717 

(505) 625-8022 

NMD 986676955 

Chaves County, New Mexico 

SW1A of the SW1A of Section 21, T. 9S. R. 24E. 
NW1A of the NW1A of Section 28, T. 9S. R. 24E. 

Pit 1: N33°30'54" I W104°30'55" 
Pit 2: N33°30'55" I W104°30'55" 
Pit 3: N33°30'55" I W104°30'56" 

Approximately 3610 feet above sea level 

The Roswell compressor station is one of numerous similar facilities located along the 

Transwestem natural gas pipeline that extends from Texas to California. Natural gas is received 
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from the east through two 24-inch pipelines, the West Texas Lateral and the Panhandle Lateral, 

and leaves to the northwest through two 30-inch pipelines. The primary function of the 

compressor station is to boost the pressure of the natural gas stream by means of piston 

compressors powered by natural gas internal combustion engines. The facility also includes the 

district offices for Transwestem's New Mexico operations, along with other ancillary buildings 

including a warehouse and a repair shop (Figure 2-1 ). The compressor station has been in 

operation at this location since August 9, 1960. 

The only environmental permit currently in force is Discharge Plan GW-52 with the New Mexico 

Oil Conservation Division (OCD). An RCRA Part A permit application was filed with NMED in 

January 1993 for closure of the former impoundments under interim status. 

2.2 History and Operation of Former Surface Impoundments 

Little information exists about the operational history of the surface impoundments. Much of what 

is known is based on the recollection of present or former Transwestem employees. The 

following discussion summarizes the available information regarding the locations, sizes, and 

periods of operation of the former surface impoundments. 

As mentioned in Section 1, the primary function of the former impoundments was to contain 

pipeline condensate, a hydrocarbon liquid that accumulates during the periodic cleaning of the 

natural gas pipelines. Natural gas is composed mostly of alkane compounds, with methane being 

the most abundant (Eiceman, 1986). In addition, natural gas contains variable concentrations of 

heavier molecular weight hydrocarbons (C4+}, which may condense due to changes in 

temperature and pressure within the pipelines. Besides the higher molecular weight hydrocarbons 

derived from the natural gas itself, pipeline condensate may also contain lube oil blow-by derived 

from upstream reciprocating engine gas compressors located at other compressor stations. The 

lube oil blow-by consists of crankcase lubricating oil that bypasses the compressor piston rings 

and enters the natural gas pipeline. 

Pipeline condensate is periodically removed from the pipeline through "pigging" operations, which 

make use of a cylindrical piston-like device known as a "pig." The pig cleans the condensate 
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from the interior pipeline wall by scraping and brushing as it is carried through the pipeline by the 

pressurized gas stream. The pig and the accumulated liquid condensate are removed from the 

pipeline at the "pig receiver" (Figure 2-1 ). Currently, all condensate is collected and stored in 

aboveground tanks. The condensate is then sold for use as fuel. Formerly, the condensate was 

stored in one or more unlined surface impoundments that are the subject of this closure plan. 

The impoundments have been variously referred to as the "disposal pit" or the "bum pits." The 

latter term refers to the reported practice of periodically burning the hydrocarbon liquids in the 

. impoundment to reduce their volume (Campbell, 1993). 

The first reported use of a surface impoundment at this location was in August of 1960, shortly 

following construction of the compressor station in 1960 (Campbell, 1993). However, no records 

are currently available showing the exact location or size of this surface impoundment or others 

that may have been used subsequently until the last remaining surface impoundment was 

backfilled in 1986. Correspondence among Transwestem, NMED, and OCD has generally 

referred to a single impoundment as "the disposal pit" (Campbell, 1992) or "the bum pit." 

However, the General Plan map for the Roswell compressor station (Transwestern, 1959) showed 

two surface impoundments located in the northeast comer of the facility, in the NE% of the SW% 

of the SW% of Section 21, T. 9S. R. 24E. The locations of the two former burn pits as previously 

shown on the General Plan were found to be incorrect, as discussed below. 

Figure 3 of a report prepared by Metric Corporation (1991) indicated the possibility that three pits 

had existed in the northeast corner of the facility. This was reportedly based on discussions with 

a former compressor station supervisor who was able to recall the approximate locations of three 

former surface impoundments (Campbell, 1994). The three pits are designated in the Metric 

report (1991) as Pit 1 (southernmost), Pit 2 (northeast), and Pit 3 (northwest). The employee was 

said to have pointed out the approximate former locations of the pits to the Metric field staff. For 

the sake of consistency, these designations will be retained through this closure plan. However, 

it should be noted that the existence of Pit 3 is less certain than Pits 1 and 2, as described below. 

Prior to the preparation of this closure plan, the location and number of former surface 

impoundments was not known precisely. In order to clarify the number and exact locations of the 

former impoundments, DBS&A obtained historical aerial photographs showing the compressor 
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station. The following sources were contacted during this effort: the Earth Data Analysis Center 

(EDAC, Albuquerque), the Bureau of Land Management (BLM, Albuquerque}, the New Mexico 

State Highway and Transportation Department (NMSHTD, Santa Fe), lntraSearch (Denver}, and 

the United States Geological Survey (USGS) Earth Science Information Center (Denver). Several 

aerial photographs showing the compressor station were located, and contact prints were 

obtained for five different photographs taken on the following dates: 

Date Flown Approximate Scale Source 

07/28/61 1:23,000 EDAC-Albuquerque 

10/10/72 1:25,000 NMSHTD-Santa Fe 

06/21/73 1:32,000 SLM-Albuquerque 

04/19/81 1:26,000 SLM-Albuquerque 

08/05/82 1:19,000 NMSHTD-Santa Fe 

The 1961 aerial photograph shows a single feature that appears to be a surface impou_QS1ment 

in the extreme northeast comer of the property. This impoundment corresponds tdPit~on "·-.. ---·· 

Figure 2-1. This appears to be the first surface impoundment constructed at the compressor 

station. 

The 1972 and 1973 photographs reveal two features that appear to be surface impoundments. 

In order to more clearly see these features, enlargements were made of the 1973 and 1981 BLM 

photographs to scales of 1 :5340 and 1 :4330, respectively. Examination of the 1973 photograph 

shows two surface impoundments (Pit 1 and Pit 2 on Figure 2-1), with a third feature that may 

represent a backfilled impoundment (Pit 3 on Figure 2-1 ). However, the existence of Pit 3 is by 

no means certain, and it is quite possible that no impoundment ever existed at this location. 

In the 1981 and 1982 photographs, only Pit 1 remains visible (Figure 2-1 ). Pit 2 appears to have 

been backfilled prior to the April 19, 1981 flight, and the feature labeled as Pit 3 is no longer 

visible. 

Pit 1 was reportedly taken out of service no later than 1984 and backfilled in June of 1986 

(Campbell, 1993). No wastes of any type were received after that date. Based on the aerial 
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photographs, the dimensions and approximate periods of operation of the three former surface 

impoundments were as follows: 

lmpoundment Approximate Dimensions Date Constructed 

Pit 1 40' x 70' (rectangular) After 7/61, before 10/72 

Pit 2 70' diameter (circular) Before 7/61 

Pit 3 50' diameter (circular) After 7/61, before 10/72 

Date Backfilled 

6/86 

Before 4/81 

Before 4/81 

It is estimated that the impoundments were at most 1 O feet deep. Therefore, the maximum 

volumes of Pits 1, 2, and 3 during their operational lifetimes were approximately 1000, 1400, and 

700 cubic yards, respectively. 

In ~ddition-to--.th.epipeline condensate, trace quantities of chlorinated solvent wastes were 

cna'dve~~~~~~-~_:le~~~Jnto the impoundments. The solvents were primarily used as degreasers 

roremove oily deposits on engine parts during maintenance of the compressor engines. The 

quantity of solvents and the exact type of solvents used is unknown as no records that might 

indicate the quantity or type of solvent materials purchased are known to exist at the site or at 

any other Transwestem facility. In addition, most of the Transwestem employees who were 

employed during the period of operation of the surface impoundments have retired. 

Discussions with the few remaining personnel who were employed during the period in question 

indicate that the most common solvent used was known by the trade name "TK-1." This solvent 

product contained 100% 1, 1, 1-TCA. The primary degradation product of 1, 1, 1-TCA is 1, 1-DCA. 

Therefore, the presence of these two compounds in soil and ground water are most likely the 

result of the use of the "TK-1" solvent product. The source of PCE and PCA compounds that 

were also detected in soil samples collected from the surface impoundment area is unknown. 

Discussions with the same Transwestem personnel further indicate that the last surface 

impoundment in use (Pit 1) did not receive any waste materials after mid-1984. This information 

is supported by examination of facility drawings which indicate that considerable facility piping and 

AST upgrades and installations were made during the latter half of 1983. 
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2.3 Regulatory Background 

This section provides a brief history of prior communications and regulatory actions related to the 

former surface impoundments being closed under this closure plan. This information is included 

to facilitate an understanding of events pertinent to regulation and closure of the impoundments. 

As discussed in Section 1, operations involving wastes generated during the production and 

transmission of natural gas are generally exempt from regulation under RCRA as a result of the 

petroleum exclusion. Thus Transwestem's Compressor Station No. 9, along with other 

compressor stations in New Mexico, have historically been regulated by the New Mexico OCD. 

As discussed in greater detail in Section 3, chlorinated solvents were first detected in soil gas 

near the former surface impoundments during a soil vapor survey by Harding Lawson Associates 

(HLA) in 1991. The survey was conducted at the request of legal counsel in order to provide 

legal advice to Transwestem concerning environmental matters. The compound detected most 

frequently was 1, 1, 1-trichloroethane (1, 1, 1-TCA). Because chlorinated volatile organic 

compounds (VOCs) are not natural components of natural gas or pipeline condensate, and 

because spent halogenated solvents are classified as F001 "Listed Wastes" under RCRA, the 

NMED Hazardous and Radioactive Materials Bureau became involved. 

Following a subsequent soil investigation by Metric Corporation completed in December 1991, 

Transwestem attended a series of meetings with NMED and OCD to discuss the potential 

corrective action at the former surface impoundments. Because it appeared possible that RCRA

regulated wastes had been inadvertently released into the impoundments, NMED requested that 

Transwestem submit a RCRA Part A permit application. 

On November 30, 1992, Transwestem submitted the RCRA Part A application to NMED and 

OCD. During a joint meeting of NMED and OCD with Transwestem on December 10, 1992, 

NMED requested that the Part A application be resubmitted using the proper EPA forms. This 

was done on January 5, 1993. 
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On February 17, 1993, NMED requested that Transwestern submit a RCRA closure plan for the 

former impoundments in accordance with the New Mexico Hazardous Waste Regulations, Part 

VI, Section 40 CFR 265.112(a). Although the impoundments had in fact been physically closed 

since June of 1986, Transwestem prepared a closure plan, which was delivered to NMED on July 

1, 1993. NMED rejected this closure plan on March 7, 1994, however, on the grounds that it was 

incomplete and requested that another closure plan be submitted at a later date. On April 8, 

1994, Transwestem met with NMED to discuss the Notice of Deficiency. The NMED requested 

that an administratively-complete closure plan be delivered by June 1, 1994. 

Meanwhile, Transwestern had begun interim corrective measures to recover free hydrocarbon 

product from monitor well MW-1. Three additional wells, MW-18, MW-2, and RW-1 , were 

subsequently connected to the product recovery system. Transwestern has continued to keep 

NMED and OCD informed of the results of all subsurface investigations, as well as the 

performance of the product recovery system. 

In addition to the above summary, Appendix D of this closure plan is a detailed chronology of 

events and relevant communications between Transwestem and the regulatory agencies 

regarding the former surface impoundments. The chronology is included to document the events 

preceding the submission of this closure plan and is intended to aid the reviewer in understanding 

the context in which it was developed. 

Transwestem continues to maintain that the hydrocarbon contaminants that originated from past 

disposal practices at the surface impoundments represent petroleum industry wastes, and nothing 

in this report is to be construed as an admission otherwise. Furthermore, Transwestem believes 

that the soil and ground water underlying the former impoundments are best addressed in a 

manner similar to other petroleum hydrocarbon spill sites, particularly since the concentration of 

halogenated hydrocarbon constituents is minute. However, in accordance with NMED's request, 

Transwestem has prepared this closure plan. 
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2.4 Geographic Setting 

The Roswell compressor station is located approximately 6 miles west of the Pecos River within 

the Pecos Valley drainage basin. The entire area west of the Pecos River is generally referred 

to as the west Pecos slope (Kelley, 1971 ), which rises westward from elevations of about 3,300 

feet at the Pecos River to over 10,000 feet in the Capitan Mountains some 50 miles to the west. 

Tributary surface streams drain west to east toward the Pecos River. Local topography is 

generally of low relief. The mean annual precipitation as measured at the Roswell Municipal 

Airport for a 23-year period was 9.82 inches. The majority of the precipitation occurs in July and 

August during frequent summer thunderstorms. 

2.5 Regional Hydrogeology 

The Roswell compressor station lies within the northernmost portion of the Roswell hydrologic 

basin. The basin is structurally controlled by eastward-dipping carbonate and evaporite 

sequences of Permian age which were uplifted during the Tertiary period during the development 

of the Sacramento and Guadalupe Mountains along the western margin of the basin (Kelley, 

1971 ). Eastward flowing tributaries originating in the western highlands have deposited 

Quaternary alluvium over the Permian age rocks west of the Pecos River. 

Because the average dip of the Permian rocks is greater than the slope of the land surface, 

progressively younger units are encountered eastward toward the Pecos River. Several 

prominent northeast trending ridges and hills interrupt the gently sloping plains near the site. 

These structures are narrow fault zones referred to as the Border Hills, Six-Mile Hill, and the Y-0 

faulted anticlines. 

The stratigraphic units of importance with regard to water resources are, in ascending order, the 

San Andres Formation (Permian), the Artesia Group (Permian), and the undifferentiated 

Quaternary valley fill alluvium. Figure 2-2 shows the generalized stratigraphy in the vicinity of the 

site. Ground water is produced from both a shallow water-table aquifer {alluvium) and a -deeper 

artesian aquifer that includes the two bedrock units (Welder, 1983). The deep bedrock aquifer 

is commonly known as the Roswell artesian aquifer. According to the State Engineer Office 
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(SEO), approximately 400,000 acre-feet of water are pumped annually from the two aquifers of 

the Roswell hydrologic basin (DBS&A, 1992). The two aquifers are separated by a semi-confining 

layer, but are connected where the carbonate aquifer rises structurally to meet the shallow 

aquifer. Both aquifers are recharged along surface exposures on the slopes to the west and are 

believed to discharge to the Pecos River at the eastern margin of the basin. 

The following subsections describe each of the hydrostratigraphic units in the Roswell basin in 

detail. 

2.5.1 San Andres Formation 

The San Andres Formation consists primarily of a thick sequence of limestones, dolomitic 

limestones, and dolomites, with increasing quantities of interbedded anhydrite and gypsum to the 

north (Kelley, 1971 ). The formation is divided into three members, in ascending order: the Rio 

Bonito, the Bonney Canyon, and the Fourmile Draw members (Figure 2-2; Kelley, 1971 ). The 

average thickness of the formation is about 1,000 feet in the Roswell basin (Bean, 1949). 

The Fourmile Draw member is the principal water-bearing unit within the San Andres Formation. 

High permeability has resulted from an irregular network of collapsed breccias, cavities, caves, 

and other interconnected open structures which were formed by dissolution of evaporite and 

carbonate beds. Gypsum beds become much more abundant in the Fourmile Draw member from 

Roswell northward (Kelley, 1971 }, and a well-developed karst surface is exposed where the unit 

is not covered by alluvium. In the northern portion of the basin the water-bearing zones of the 

San Andres Formation are approximately 400 to 600 feet thick and ground-water flow is primarily 

to the east-southeast toward the Pecos River. 

In general, the lower boundary of the Roswell artesian aquifer, in general, is defined by low 

permeability zones that commonly occur within the Bonney Canyon member, which lies 

approximately 450 feet below the surface in the vicinity of the Roswell compressor station 

(Figure 2-2). SEO well records for wells near the site indicate that the upper boundary of the San 

Andres is approximately 92 feet below ground surface (bgs) in this area. 
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2.5.2 Artesia Group 

The Artesia Group includes the following formations, in ascending order: the Grayburg, Queen, 

Seven Rivers, Yates, and Tansil! Formations. In the vicinity of the Roswell compressor station, 

only the first three formations are present. The Artesia Group consists primarily of dolomite, 

sandstone, and gypsum units of Permian age. The sedimentary sequence represents a rapid 

lateral change in depositional environments from the southern massive reef complexes near 

Carlsbad to the northern elastic and evaporitic sequences representative of back reef and shelf 

environments (Kelley, 1971). 

The Grayburg Formation unconformably overlies the San Andres Formation and ranges in 

thickness from 140 to 360 feet. The bottom of the Grayburg Formation provides a leaky confining 

bed that allows artesian ground water to move upward through the Artesia Group into the shallow 

alluvial aquifer. The thickness of this confining bed varies from Oto 1,000 feet across the basin. 

Drillers logs in the Roswell area indicate that discontinuous permeable units in the upper Artesia 

Group act as water-bearing zones (Welder, 1983). Fractures and cracks between fragments of 

collapsed breccia and solution-enlarged bedding planes and joints constitute the principal sources 

of permeability. These water-bearing zones generally occur in the upper quarter of the confining 

unit and may yield water to wells that tap both the upper Artesia Group and the shallow alluvium. 

In most areas the Artesia Group is covered by a veneer of Quaternary alluvium west of the Pecos 

River. In the northwest portion of the basin, the bedrock confining unit is thin or absent, and the 

clay beds within the valley fill act as the confining bed for the lower confined carbonate aquifer. 

Historically, the lower carbonate aquifer discharged upward into the alluvium, but within the past 

50 years, the vertical gradient across the confining bed has reversed because of ground-water 

pumping from the deep aquifer. This reversal has resulted in a downward gradient, causing 

ground water in the shallow aquifer to discharge to the deeper carbonate aquifer in some areas 

(DBS&A, 1992). 
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2.5.3 Quaternary Valley Fill 

The Quaternary valley fill in the Roswell area was deposited by shifting streams flowing from the 

west toward the Pecos River. The valley fill consists of poorly to moderately consolidated 

deposits of gravel, sand, and clay which mantle the underlying Permian rocks. The thickness of 

alluvial sediments varies considerably from one locality to another because of the irregular 

bedrock erosional surface upon which the alluvium was deposited. In some areas the alluvial fill 

is moderately well cemented. 

The thickness of the shallow alluvial aquifer is shown on Figure 2-3 for the northern portion of the 

Roswell Basin. Lyford (1973) developed the thickness (isopach) map after examination of drill 

cuttings from 225 wells penetrating the valley fill. Lyford's map indicates that the alluvium near 

the site is generally less than 50 feet thick. In other areas, however, the thickness can exceed 

250 feet thick where the alluvium fills depressions in the underlying bedrock surface. Recent 

SEO well records indicate that the alluvium near the site is approximately 70 feet thick (DBS&A, 

1992). 

Lyford (1973) described three distinct units in the valley fill of the Roswell Basin. These units 

were termed the quartzose, clay, and carbonate gravels. The quartzose unit consists of 

sandstone, quartzite, quartz, chert, and igneous and carbonate fragments with varying degrees 

of calcium carbonate cemention. The quartzose unit in the vicinity of the Pecos River consists 

primarily of medium to coarse, uncemented quartz grains (Welder, 1983). Silt and clay deposits 

occur as lenses overlying the quartzose unit. These lenses were deposited in small ponds and 

lakes that resulted from the dissolution and collapse of the underlying carbonate rocks. The 

carbonate-gravel unit overlies the other valley fill deposits and generally consists of coarse 

carbonate gravel with intermixed silts and caliche. 

The alluvial sediments underlying the compressor station, as observed in borings drilled during 

several investigations (Section 3), consist predominantly of interbedded cobbles, gravel, sand, silt, 

and clay. The finer-grained zones form lenticular beds which appear to be discontinuous across 

the site. Some of the alluvial deposits are firmly cemented in some places. These lithologic 

descriptions are consistent with Lyford's descriptions of the valley fill. 
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The principal water-bearing zones of sands and gravels are separated by less permeable lenses 

of silt and clay. According to Welder (1983), one to five water-bearing zones exist within the 

valley fill, and in many areas the alluvium is hydraulically connected to the upper bedrock units 

of the Artesia Group. The perimeter of the shallow alluvial aquifer is generally bounded by a 

margin of less permeable alluvium. 

Figure 2-4 shows the approximate elevation of the water table in the shallow alluvium, as 

determined from measurements of water levels in wells completed in the alluvium (DBS&A, 1992). 

The map indicates that the station lies slightly outside the mapped extent of the shallow alluvial 

aquifer and that ground-water flow is toward the Pecos River. Although a thin layer of saturated 

alluvium exists as far north as Arroyo del Macho, Welder (1983) did not include this area within 

the extent of the shallow alluvial aquifer as defined by him, primarily because the ground-water 

quality in this area is too poor to be used for water supply purposes (DBS&A, 1992). The poor 

water quality in the shallow alluvial aquifer from slightly south of the Roswell compressor station 

northward is due to the presence of gypsum beds of the Fourmile Draw member at the base of 

the alluvium. 

Because of the poor water quality and the low yields, most wells completed in the shallow 

alluvium are used primarily as livestock water supplies. In general, the chloride content of water 

in the shallow aquifer increases from west to east and ranges from 20 mg/L to 3700 mg/L 

(Welder, 1983). The presence of gypsum beds results in objectionably high calcium and sulfate 

concentrations in the shallow alluvial aquifer in the vicinity of the Roswell compressor station and 

northward. Sulfate concentrations are typically in the range of 2,000 to 3,000 mg/L, which is 

approximately equal to the equilibrium saturation concentration for ground water in direct contact 

with gypsum (CaS04 • 2H20). Thus, background sulfate concentrations in this area are four to 

five times above the New Mexico Water Quality Control Commission ground-water standard for 

sulfate of 600 mg/L. The poor water quality in the alluvium is consistent with the high total 

dissolved solids concentrations reported for ground water from the on-site monitor wells, as 

discussed further in Section 3. 
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2.6 Water Well Inventory 

A survey was conducted to locate water supply wells within 2 miles of the Roswell compressor 

station. This survey was accomplished by searching a water well database created by DBS&A 

that is based on the USGS Ground-Water Sites Inventory database. The database contains the 

locations of all known water wells plus additional information regarding well construction, well use, 

and aquifer penetrated. The water well database was compiled by DBS&A for a ground-water 

modeling project conducted for the SEO. 

A review of the database revealed that there are 18 wells within about 2 miles of the compressor 

station. Table 2-1 details the location, total depth, depth to water, use, and completion aquifer 

for each of these 18 wells, along with their distance from the compressor station, and Figure 2-5 

shows the locations of the wells relative to the site. 

On December 2 and 3, 1994 a field reconnaissance of the off-site wells was conducted, and the 

wells were accurately located using a Magellan GPS satellite navigator. In addition, the condition 

and current use of each well was noted. The results of the well inventory and field 

reconnaissance are described below. 

The closest off-site well to the former surface impoundments is a shallow livestock well completed 

in alluvium to a depth of 58 feet (well 3 on Figure 2-5). This well, which is no longer in use, is 

located about a half mile due east of the impoundments in the direction that would presumably 

be downgradient. The well is completed with 8%-inch casing, and the depth to water measured 

in 1937 reportedly was 15 feet. The well is presently plugged and abandoned, and may have 

gone dry because of declining water levels in the Roswell area. 

The next nearest well is a 352-foot-deep well (TW-1) located in the southwestern portion of the 

compressor station property (well 2 on Figure 2-5). This well was reportedly drilled in 1969 for 

use as a water supply well for the compressor station (Campbell, 1994). Following connection 

of the facility to the City of Roswell water distribution system, however, use of the well was turned 

over to the Pecos Valley Artesian Conservancy District for monitoring water levels in the Roswell 

bedrock aquifer. Based on comparison of the drillers' log with the local stratigraphy, the well is 
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completed in limestone of the San Andres Formation. The well is cased with 9%-inch steel casing 

from the surface to a depth of 240 feet, and is open from 240 feet to the total depth of 352 feet. 

The depth to water as measured in December 1994 was 65 feet. 

Several active and inactive irrigation and livestock wells are located between 1 and 2 miles east 

of the site (Figure 2-5). All of these wells are completed in the San Andres limestone aquifer. 

Given the distance to the downgradient wells and the presence of the aquitard between the 

alluvium and the bedrock aquifer, it is very unlikely that ground water from the compressor station 

could impact any of the active water supply wells. 
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3. PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

Several hydrogeologic investigations have been completed at the Roswell compressor station to 

characterize the extent of subsurface impacts near the former surface impoundments. The 

investigations have included (1) a comprehensive soil vapor survey and soil coring program by 

HLA, (2) a drilling and soil sampling program by Metric Corporation, (3) installation of a monitor 

well by Halliburton NUS Environmental Corporation (Halliburton), (4) installation of a product 

recovery pump in monitor well MW-1 by Cypress Engineering Services (CES), (5) a drilling and 

soil sampling program by Brown & Root Environmental (B&R), and (6) system operation and 

optimization by Brown & Caldwell. 

The above investigations and the interim corrective action program have been undertaken in 

phases beginning in the spring of 1990 and continuing to the present. During this period 

extensive data have been collected regarding subsurface soils and ground-water conditions at 

the site. 

Sections 3.1 through 3.5 provide an accounting of each of the field investigations conducted to 

date, and Section 3.6 summarizes the extent of subsurface impacts resulting from past surface 

impoundment operations. Table 3-1 provides a summary of the soil borings and monitor wells 

installed during each investigation. Analytical summaries of hydrocarbon compounds detected 

in soil and ground water are provided in Tables 3-2 through 3-6. 

3.1 Harding Lawson Associates Shallow Subsurface Investigation (1990) 

During the spring of 1990, a soil investigation was performed by HLA to investigate the presence 

of voes in the shallow subsurface in the vicinity of the former surface impoundments (HLA, 

1991 a). The HLA investigation included an extensive soil gas survey and a soil coring and 

sampling program. 

During the soil gas survey, HLA collected a total of 812 soil vapor samples from the locations 

shown on Figure 3-1. Soil gas samples were collected from depths ranging from 2 feet to 36 feet 

by driving a soil vapor probe several feet ahead of the hollow-stem auger bit. Soil vapor samples 
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were analyzed in a mobile laboratory by subcontractor Fahrenthold & Associates using a gas 

chromatograph equipped with an electron capture detector. Five target purgeable halocarbons 

were quantified, including 1, 1, 1-TCA, trichloroethene, perchloroethene, chloroform, and carbon 

tetrachloride. The laboratory results for the soil gas samples are provided in Appendix E of this 

document. 

The highest voe concentrations were measured near the surface impoundments located in the 

northeast portion of the facility. The most frequently detected compound was 1, 1, 1-TCA, which 
------------·---·-·------·--··-·--------· -·- -------·····~--~·-· --- ,.,.~,,-···~ .. 

was also detected at the highest concentrations (up to 372 ppmv). The areal distribution of 

1, 1, 1-TCA at the 10-foot depth, as determined by HLA, is illustrated in Figure 3-2. The mass of 

vapor phase 1, 1, 1-TCA within the plume is estimated to be approximately~Sk~ass~1~i~g- that 

the concentrations at the 1 O foot depth apply to all soils from the surface to lne~ water table at a 

depth of about 60 feet. This is equivalent to a volume of liquid 1, 1, 1-TCA of only about 3.5 

gallons. 

Following completion of the soil gas survey, HLA undertook a program of continuous coring and 

soil sampling in order to validate the soil vapor survey results. A total of 11 borings were drilled 

to depths of up to 65 feet. Continuous 5-foot-long soil cores were collected using a hollow-stem 

auger drill rig. Figure 3-3 shows the location of each boring drilled by HLA. The soil samples 

were analyzed in the laboratory for a suite of selected VOCs, semivolatile organic compounds, 

total petroleum hydrocarbons {TPH), and toxicity characteristic leaching procedure {TCLP) metals. 

The results of these analyses are summarized in Tables 3-2 and 3-3, and the complete laboratory 

reports are provided in Appendix E. 

Only a few of the HLA soil samples contained detectable concentrations of the target purgeable 

halocarbons. A soil sample collected from 35 to 37 feet deep in boring SB-9-07 near the surface 

impoundments contained the highest concentration of 1, 1, 1-TCA (2 mg/kg). This boring also 

contained somewhat higher concentrations of Freon-113, ethylbenzene, xylenes, and TPH. 

In 4 of the 11 borings, HLA encountered perched water on top of a clay lens at approximately 30 

feet bgs. The boreholes that contained water were near the utility garage and engine room 

(Figure 2-1 ). HLA postulated that the clay formed an aquitard with an undulating surface, thus 
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allowing the water to pond within depressions in the upper surface of the clay. Water samples 

collected from these borings contained concentrations of 1, 1, 1-TCA below EPA drinking water 

MC Ls. 

3.2 Metric Corporation Shallow Subsurface Investigation (1991) 

During July and November 1991, Metric Corporation drilled 20 additional soil borings to delineate 

the areal and vertical extent of the VOCs identified by HLA near the surface impoundments 

(Metric, 1991 ). The locations of borings drilled by Metric are shown on Figure 3-4. Soil borings 

were generally advanced to approximately 30 to 40 feet bgs in order to characterize soil type and 

to determine if voes were present above the uppermost clay unit. Only four soil borings were 

drilled to depths greater than 50 feet bgs (Table 3-1). 

Metric collected soil samples using a continuous tube sampler, and each core was screened for 

the presence of voes using an organic vapor analyzer (OVA). Within a given soil core, the 

material with the highest concentration of organic vapors was submitted to the laboratory for 

analysis of the following constituents: TPH, benzene, toluene, ethylbenzene, and xylenes (BTEX); 

and purgeable halocarbons by EPA Methods 418.1, 8010, and 8020, respectively. The results 

of these laboratory analyses are summarized in Tables 3-2 and 3-4. Several of the borings 

contained VOC concentrations above the soil cleanup standards enforced by NMED and OCD. 

Based on the analytical results, Metric estimated that the areal and vertical extent of voe impacts 

extended approximately 240 feet east and approximately 100 feet north of the northeast property 

comer. The investigation further established that purgeable halocarbons are present to depths 

of at least 30 feet bgs near surface impoundments 1 and 2 (soil borings "Pit 1" and "Pit 2") and 

along the eastern fence line (soil boring SG 86). In addition, some soil samples contained TPH 

concentrations of 100 mg/kg, or greater, to depths exceeding 27 feet in soil borings "Pit 1," "Pit 2," 

SG 86, and OS BH-9. 

Most borings drilled previously by HLA and Metric had penetrated a clay layer at approximately 

30 feet bgs. However, clay was not encountered in soil boring "Pit 2" above about 68 feet bgs. 

This prompted Metric to conclude that a natural clay basin existed beneath the surface 
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impoundments, with the sides sloping from the 30 to 40 foot depth around the perimeter, to 

approximately 70 feet bgs near the basin bottom. 

However, subsequent drilling programs verified that the upper clay is, in fact, present at the 35 

to 40 foot depth near the "Pit 2" soil boring, but is thinner and contains coarser sediments. The 

upper clay unit appears to grade laterally into a coarser zone of sandy clays near soil boring 

"Pit 2." Further, the clay unit identified at 67.9 feet bgs by Metric is actually part of the lower clay 

unit that underlies the entire site. This lower clay may lie near the contact between the valley-fill 

alluvium and the underlying Artesia Group Permian bedrock units (see Figure 2-2, Section 2.5). 

Ground water was encountered at depths ranging from 37 to 57 feet bgs in 6 of the 20 borings 

drilled by Metric. Soil borings "Pit 2" and SG 361 (Figure 3-4) contained thin perched water zones 

(1 to 6 feet thick) above fine-grained sandy clays which correspond to the upper clay unit. 

Approximately 1-foot of water was measured at the bottom of soil borings OS BH-8 and OS BH-9 

(Figure 3-4) at approximately 49 feet bgs. The water measured at the 49-foot depth may have 

migrated down the boreholes from the top of the upper clay unit. Finally, the ground water 

encountered at depths of about 55 feet bgs likely represents the water table of the uppermost 

aquifer, as these depths to water were generally reported in borings drilled to depths of 

approximately 70 feet bgs. 

3.3 Halliburton NUS Corporation Monitor Well Installation (1992) 

During July 1992, Halliburton installed one monitor well within the natural clay basin determined 

by Metric (Section 3.2) (Halliburton, 1992). The boring was drilled to a depth of 60 feet prior to 

sampling, at which point continuous samples were collected with a split-spoon sampler until a red 

clay layer containing very hard sulfate lenses was encountered at 68 feet bgs. Monitor well MW-1 

was installed at the location depicted on Figure 3-5. 

Following installation of MW-1, the well was developed by bailing and subsequently sampled for 

8240 volatile and 8270 semivolatile organics, TPH, and total metals. The analytical results 

indicated that the ground water within monitor well MW-1 contained aromatic and halogenated 
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hydrocarbons, as well as several semivolatile organic compounds. These results are summarized 

in Table 3-4. 

3.4 Brown & Root Environmental Ground-Water Assessment (1993) 

In April 1993, 8&R, a division of Halliburton, completed a limited assessment of ground-water 

impacts resulting from disposal activities at the former surface impoundments (B&R, 1993). The 

investigation was undertaken to determine if two separate saturated zones existed within the 

alluvium and to establish ground-water quality beneath the former impoundments. 

As part of their investigation, seven soil borings were drilled, and four of these were completed 

as monitor wells. Figure 3-5 shows the locations of soil borings and monitor wells installed by 

8&R. Soil samples were collected from each boring using a split-spoon sampler or continuous 

core barrel. The samples were screened for the presence of VOCs using an OVA. Unfortunately, 

the OVA was not functioning during the drilling of soil borings SB-4, S8-5, and S8-1 C. Soil 

samples were collected above the two saturated zones and analyzed for TPH using EPA 

Method 418.1; the results are summarized in Table 3-4. 

Perched water was not encountered above the upper clay unit during drilling of soil borings 

SB-1 B, SB-2, SB-3, and SB-5 (Figure 3-5). However, phase-separated hydrocarbons (PSH) and 

water were encountered in soil boring SB-1 A immediately above the upper clay layer at 

approximately 40 feet bgs. This boring was subsequently plugged and abandoned by B&R. Soil 

boring SB-4 encountered a small saturated zone in fractured limestone at approximately 47 feet 

bgs. This boring is located approximately 250 feet east of the property boundary, and the 

limestone probably corresponds to the top of the Artesia Group (Section 2.5). 

B&R installed four monitor wells in the uppermost aquifer within soil borings S8-18, S8-2, S8-3, 

and S8-5. The monitor wells, identified as MW-18, MW-2, MW-3, and MW-5, were set at total 

depths ranging from 65 to 70 feet bgs (Table 3-1 ). The newly installed wells were then checked 

for the presence of PSH, developed, and sampled. 
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Approximately 4 feet of PSH was present on top of the water table in monitor wells MW-1 Band 

MW-2. Ground-water samples were collected from the two monitor wells without PSH (MW-3 and 

MW-5) and analyzed for TPH (EPA Method 418.1 ), volatile organics (EPA Method 624 and 8240), 

and total dissolved solids (EPA Method 160.1). The results of these analyses are summarized 

in Tables 3-4 and 3-5. 

B&R concluded that two water bearing zones were present in the alluvium and that both were 

impacted by voes. The two zones included (1) the upper thin zone of perched water on the 

upper clay unit (approximately 40 feet bgs) and (2) a deeper zone of saturated silty sand and 

sand at depths ranging from 55 to 65 feet bgs. During the drilling of soil borings SB-1 Band SB-2, 

B&R identified zones of residual saturation and PSH above the upper clay unit. Following 

construction of monitor wells MW-1 Band MW-2 in the uppermost aquifer, approximately 4 feet 

of PSH was measured in each well. 

In June 1993 B&R returned to the site to install PSH recovery wells in the upper water-bearing 

zone above the upper clay unit. An additional seven borings were drilled near the surface 

impoundments, designated RB-1 through RB-7 (Figure 3-5). Only one of the seven additional 

borings contained perched liquids. The one boring which contained liquid (RB-7) was completed 

as recovery well RW-1 near monitor well MW-1 (Figure 3-5). Approximately 1.4 feet of PSH was 

measured in recovery well RW-1 following its construction. 

On March 23, 1994, CES removed an inoperative recovery pump from MW-1 and collected 

ground-water samples from monitor wells MW-3 and MW-5. On April 15, 1994, B&R installed a 

pneumatic product recovery pump and skimmer in monitor well MW-1 . At that time B&R 

measured the following depths to PSH and to ground water in the four wells containing free 

hydrocarbon product: 

Total Depth Depth to Depth to PSH 
of Well PSH1 Water1 Thickness 

Well Date (feet) (feet) (feet) (feet) 
MW-1 04-15-94 68.0 53.30 61.54 8.24 

MW-18 04-15-94 65.5 58.42 61.30 2.88 
MW-2 04-15-94 65.0 58.68 61.50 2.82 
RW-1 2 04-15-94 42.5 38.70 39.00 0.30 

1 
Depth in feet below top of casing. 

2 Recovery well RW-1 is completed in the perched water zone. 
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3.5 Interim PSH Removal Program 

On May 21, 1993, a recovery pump was installed in MW-1 by CES. During July 1993, B&R 

installed PSH recovery pumps in monitor wells MW-1 B, MW-2, and RW-1. Since that time, PSH 

and water have been pumped from these wells and routed to an aboveground storage tank. 

Rollins Environmental Services then periodically transports the waste hydrocarbon liquid to Deer 

Park, Texas for incineration. 

During the fall of 1993, Brown and Caldwell (B&C) installed skimmers on each recovery pump to 

reduce the volume of water recovered. Prior to the installation of the skimmers, B&C measured 

PSH levels and ground-water levels of approximately 58. 5 and 62 feet bgs in monitor wells 

MW-1 Band MW-2, respectively. The depth to water was approximately 38.6 feet bgs in recovery 

well RW-1, which contained approximately 0.06 feet of PSH at the time of measurement. The 

interim PSH recovery system has successfully removed approximately 7300 gallons of PSH and 

5800 gallons of ground water to date and is maintained by a local contractor. 

3.6 Daniel B. Stephens &. Associates, Inc. Subsurface Investigation (1994) 

Following correspondence and discussions between NMED and Transwestem, DBS&A performed 

a limited field investigation during November and December 1994. Upgradient monitor well MW-6 

was installed approximately 500 feet southwest of the location of the former surface 

impoundments (Figure 2-1 ). The MW-6 boring was drilled using a hollow-stem auger to a depth 

of 80 feet, and the well is screened from 60 to 75 feet bgs. Soil samples were collected at 5-foot 

intervals during drilling, and field headspace measurements using a PIO did not detect the 

presence of voes in any of the soil samples. 

The alluvial sediments penetrated during drilling of MW-6 were generally consistent with those 

observed in previous borings; that is, they consisted predominantly of sandy gravel and sand from 

the surface to a depth of 60 feet and silty clay and clayey sand from 60 to 75 feet. A gravelly 

sand of unknown thickness was penetrated at the 79-foot depth in this boring; however, the red 

plastic clay reported in previous borings was not encountered. 
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A ground-water sample from MW-6 and a soil sample from the same boring collected from a 

depth corresponding to the water table were submitted for laboratory analysis of voes and TPH. 

Both the soil and the ground-water sample exhibited no detectable concentrations of 8010/8020 

voes or TPH determined by method 418.1. The results of these analyses are included in 

Appendix E. 

In order to allow a better estimate of the ground-water flow direction and gradient within the 

shallow alluvium, the elevations and coordinates of all on-site monitor wells were resurveyed on 

December 1, 1994. The well locations and elevations based on this survey are provided in 

Table 3-6. 

Depths to water were measured in on-site monitor wells MW-3, MW-5, and MW-6 on December 4, 

1994 and again on December 22. These data are also shown in Table 3-6. Ground-water flow 

directions calculated for the two dates of measurement are N74E and N72E, respectively, 

indicating that ground water in the shallow alluvium flows to the east-northeast in the vicinity of 

the former impoundments. The flow direction is shown graphically on Figure 2-1. The 

dimensionless ground-water gradient calculated using the December 22 data is 0.009, which is 

typical of relatively permeable alluvial sediments of the type encountered during drilling. 

In addition to the sampling and analysis of MW-6, ground-water samples were also collected from 

on-site deep well TW-1 (Figure 2-1) and off-site deep well #5 (Figure 2-5). Well #5 was selected 

as representative of background upgradient water quality within the San Andres bedrock aquifer. 

The ground-water samples from these two wells were analyzed for a modified Appendix IX suite 

of constituents, and the laboratory results for these analyses are included in Appendix E of this 

document. 

These results indicate that both deep wells yield very hard ground water of relatively high salinity. 

Well #5 contains high concentrations of sulfate (768 mg/L), chloride (750 mg/L), and TDS (2420 

mg/L). These values significantly exceed the New Mexico ground-water standards for sulfate 

(600 mg/L), chloride (250 mg/L), and TDS (1000 mg/L). The ground-water sample collected from 

Transwestem well TW-1, although of somewhat lower salinity, still exceeds the New Mexico 

standards for chloride and TDS, with reported concentrations of 631 mg/L and 1290 mg/L, 

respectively. In addition, deep well TW-1 also contained elevated concentrations of iron 
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(4.22 mg/L) and manganese (0.39 mg/L), which exceed the New Mexico ground-water standards 

for these elements of 1.0 mg/Land 0.2 mg/L, respectively. 

The high salinity of the ground water from TW-1 and Well #5 is almost certainly natural and 

probably results from dissolution of soluble evaporite minerals within the upper Fourmile Draw 

Member of the San Andres Formation, as discussed in Section 2.5. The high salinity of the 

ground water in the bedrock aquifer in this vicinity may also account for the fact that many of the 

production wells are no longer in use. 

Appendix IX voe analyses of the ground-water samples collected from the two deep wells 

revealed no detectable concentrations of any of these compounds. In addition, the sample from 

TW-1 was analyzed for Appendix IX svoes, and the only compound detected was bis(2-

ethylhexyl)phthalate (18 µg/L). The phthalate esters are well-known laboratory contaminants used 

as plasticizers in most flexible plastic products, such as the plastic beakers and tubing used in 

many laboratory applications. EPA has acknowledged this compound as a common laboratory 

contaminant (EPA 1988, 1991). Therefore, we conclude that the reported detection of this 

compound is probably the result of laboratory handling of the sample; it is almost certainly not 

present in the ground water, as no other organic compounds were detected in the sample. 

3.7 Extent of Soil and Ground-Water Contamination 

The investigations completed to date and described in Sections 3.1 through 3.5 have been 

conducted to characterize the subsurface hydrogeology and the distribution of voes in the soils 

and ground water beneath the former surface impoundments. Figure 3-6 shows the locations of 

all borings and monitor wells installed to date. The contaminants detected consist primarily of 

petroleum hydrocarbons that are typical components of pipeline condensate, which was formerly 

held in the surface impoundments. Tables 3-2 through 3-5 provide summaries of the organic and 

inorganic constituents detected in soils and ground water during each of the previous 

investigations. 

Sections 3.7.1 through 3.7.3 summarize the findings of the investigations discussed above and 

provide an accounting of the subsurface distribution of constituents exceeding regulatory 

guidelines set by NMED and EPA. 
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3. 7 .1 Site Hydrogeology 

The Quaternary sediments beneath the impoundments consist of interbedded cobbles, gravel, 

sand, silt, and clay to depths of approximately 70 feet bgs. The lithology of the alluvium is 

consistent with the descriptions provided by Lyford (1973). A generalized hydrogeologic cross 

section of the sediments underlying the impoundments constructed along a north-south line 

(Figure 3-6) is provided in Figure 3-7. Soil types in Figure 3-7 are defined using the Unified Soil 

Classification System. The hydrogeology underlying the site is as follows: 

• From the ground surface to depths of approximately 30 to 35 feet bgs, brown gravelly 

sands and clays are present. Perched water is often encountered within the bottom few 

feet of this interval. 

• At depths of approximately 35 to 60 feet, light brown to reddish-colored interbedded silts, 

sands, and clays are encountered. The fine-grained clay lenses serve as perching layers 

for the downward moving fluids and likely represent interfingering deposits of limited 

lateral extent. 

• At depths of approximately 60 to 70 feet, saturated silty sands and sands are present. 

This zone is referred to as the uppermost aquifer. 

• At approximately 70 feet, a red plastic clay of unknown thickness is present. This unit 

probably represents the transition from the Quaternary alluvium to the Permian-age 

bedrock of the Artesia Group. 

• As discussed in Section 2.5, the background water quality in the shallow alluvial aquifer 

is very poor in the vicinity of the site due to the presence of gypsum beds beneath the 

alluvium. TDS concentrations exceed 3000 mg/L in on-site monitor wells MW-3 and 

MW-5 (Table 3-5). These two wells do not appear to be impacted by site activities; 

rather, the elevated TDS concentrations in these wells simply reflect the poor background 

quality of ground water in the region. 

• The ground-water flow direction in the alluvium underlying the former impoundments is 

east-northeast, and the dimensionless head gradient is approximately 0.009. 
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3.7.2 Soil Impacts 

Based on field OVA measurements and analytical chemistry results, elevated voe concentrations 

in soil appear to encompass an area of approximately 600 feet by 400 feet centered between the 

three former surface impoundments. Figure 3-8 shows the estimated areal extent of impacted 

soil, in excess of 100 mg/kg TPH. 

Near the former surface impoundments, the vertical extent of impacted soils extends from 

approximately land surface to the uppermost aquifer at approximately 60 feet. The vertical extent 

of impacted soil decreases as one moves laterally away from the surface impoundments. Due 

to local soil heterogeneities, it appears that voes have spread out along preferential pathways 

on top of the clay lenses at the 30- to 40-foot depth, prior to continued downward migration to the 

uppermost aquifer. 

A generalized cross-sectional profile of impacted soils is shown in Figure 3-9; Figure 3-6 shows 

the location of the cross section. The estimated distribution of impacted soils is based both on 

field organic vapor analyzer readings and soil TPH concentrations as determined in the 

laboratory. 

The extent of 1,1,1,-TeA detected in soil samples is limited to the area immediately below the 

former surface impoundments. However, elevated 1, 1, 1-TeA soil vapor concentrations are 

present throughout the estimated area of actionable soils (Figure 3-8). 

3.7.3 Ground-Water Impacts 

The estimated extent of actionable voes in ground water is difficult to ascertain due to the limited 

number of existing monitor wells. However, the lateral extent of voes is bounded on-site by 

monitor wells MW-3, MW-5, and MW-6. The ground-water plume most likely extends 

downgradient beyond the estimated extent of actionable soil contamination. The direction of 

ground-water flow is to the east-northeast in this area. 

PSH is present in on-site monitor wells MW-1, MW-2, and MW-1 B completed in the uppermost 

aquifer at 55 to 70 feet bgs, and in recovery well RW-1, completed in the limited perched zone 

from 35 to 42 feet bgs. The extent of PSH off-site, if any, remains to be defined. 
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4. SOIL ASSESSMENT PLAN 

A phased approach will be used to assess the nature and extent of soil impacts resulting from 

past usage of the tanner surface impoundments. Phase I will consist of precisely locating the 

former impoundments and characterizing residual wastes through laboratory analyses. Phase II 

will attempt to define the lateral and vertical extents of impacts to soils underlying and adjacent 

to the former surface impoundments. Sections 4.1 through 4.6 describe Phase I soil sampling 

strategy and procedures, while Section 4.7 provides a brief description of Phase II objectives. 

4.1 Phase I Soil Sampling Strategy 

The sampling strategy described herein is based on infonnation collected from previous 

investigations at the facility (Section 3) and examination of historical aerial photographs 

(Section 2.2). The goal of the Phase I soil assessment is to characterize any wastes that may 

remain within the tanner impoundments with respect to RCRA Appendix IX constituents. In 

accordance with NMED's request, waste characterization will include collection of soil samples 

from two locations directly beneath each of the known and suspected surface impoundments. 

Six to eight soil samples from the four potential source areas (Pit 1, Pit 2, Pit 3, SG 86) will be 

analyzed in the laboratory for Appendix IX VOCs, SVOCs, PCBs, metals, cyanide, and sulfide. 

As described in Section 2.2, hydrocarbon liquids, primarily pipeline condensate, were placed in 

the impoundments during their operational lifetimes. Later, the impoundments were backfilled 

with clean soil, and the surface was restored to approximately original grade. At each 

impoundment location, this history has resulted in clean backfill overlying subsoils that are 

potentially impacted by seepage of liquids from the tanner impoundments. The Phase I soil 

assessment is intended to pennit collection of subsoil samples from the most highly impacted 

horizon immediately beneath the clean backfill. Based on prior experience, the clean soil backfill 

is generally visually quite distinct from the underlying impacted subsoil, due to staining of the 

latter by hydrocarbon liquids. The soil sampling rationale for each suspected source area is 

described in the following paragraphs, and detailed soil sampling procedures are provided in 

Section 4.2. 
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The soil sampling rationale for Pits 1 and 2 differs from that for Pit 3 and SG 86. Because the 

former locations of Pit 1 and Pit 2 (Figure 2-1) are known with relative certainty from examination 

of aerial photographs, two soil borings will be drilled at each of these two areas at the 

approximate locations shown on Figure 4-1. In order to chemically characterize the wastes, a 

single sample of the most highly impacted soil will be selected from each boring at Pits 1 and 2 

for laboratory analysis of Appendix IX constituents. The most highly impacted sample from each 

boring will be selected based on visual examination and field headspace screening with the PIO. 

The location of Pit 3, if indeed it ever existed, is not known with any degree of certainty 

(Figure 2-1 ). Likewise, the location of a possible hydrocarbon source area in the vicinity of Metric 

Corporation boring SG 86 is poorly known (Figure 3-4). Therefore, in order to determine whether 

subsurface wastes exist at these two suspect areas, an exploratory soil sampling program will be 

undertaken at these locations. The approach will be to begin by collecting a continuous soil core 

at the center of each suspected location (Figure 4-1 ). If hydrocarbon-impacted soils are not 

found, up to four additional soil borings will then be drilled at 50-foot centers on a grid centered 

about the initial soil sampling location, as shown in Figure 4-1. One of the Pit 3 borings will be 

drilled to the top of the bedrock, at approximately 75 feet, in order to allow stratigraphic correlation 

between the monitor wells. Each boring will then be plugged as described in Section 4.3, to 

prevent downward migration of fluids. 

The presence of any hydrocarbon wastes at these sites is expected to be obvious, based upon 

visual examination of soil cores and field headspace screening of soil samples using a PIO. If 

wastes are found at the locations of Pit 3 and SG 86, a single soil sample from the two most 

highly impacted borings at each of the two locations (Pit 3 and SG 86) will be selected for 

laboratory analysis of Appendix IX constituents. If no evidence of hydrocarbon impacts are noted 

in any of the five borings at Pit 3 or SG-86, as determined by field screening with the PIO, then 

a single soil sample from the center boring will be submitted for laboratory analysis, as discussed 

in Section 6. 

The overall purpose of the Phase I soil assessment is to characterize residual subsurface wastes 

with respect to RCRA constituents such that a list of "target analytes" may be developed and the 

extent of subsurface impacts can be further defined during Phase II. Laboratory analysis of the 

soil samples collected during Phase I for selected Appendix IX analytes will permit identification 
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of those constituents that represent contaminants of concern at this site. As agreed upon in a 

meeting on November 1, 1994, NMED Hazardous and Radioactive Materials Bureau will approve 

the list of target analytes for the Phase II investigation based on the laboratory results of the 

Phase I soil and ground-water analyses. 

4.2 Soil Sampling Procedures 

Phase I soil sampling will be performed by continuous drive sampling through the clean soil 

backfill and into the underlying impacted subsoil below. By retrieving successive continuous soil 

samples, the maximum stratigraphic information will be obtained from each boring, with a 

minimum of soil cuttings that require disposal being generated. Based on reasonable 

assumptions regarding the depths of the former impoundments, it is estimated that the contact 

between the clean soil backfill and the underlying impacted subsoils will be encountered between 

1 O and 20 feet below grade. 

Drive samples will be obtained using a 24-inch-long split-barrel sampler in accordance with 

DBS&A SOP 13.3.2 (Appendix F). The split-barrel sampler will be driven into the soil using the 

rig-mounted drive hammer with uniform drive-pressure/drop-height. Blow counts will be recorded 

for all split-barrel drives. Following retrieval from the borehole, the split-barrel sampler will be 

placed on a table covered with a clean plastic sheet. The split-barrel sampler will then be opened 

and the soil material described according to DBS&A SOP 13.3.2. A subsample of the material 

will be placed in a ziplock plastic bag for field headspace screening for voes using a PIO. 

When the base of the clean backfill is encountered, a clean split-barrel sampler equipped with 

6-inch-long brass liner rings will be used to collect a sample of the hydrocarbon-impacted subsoil 

below. The split-barrel sampler will be driven in the same manner as described above. Upon 

opening the split-barrel, however, the center two liner rings to be submitted for laboratory analysis 

will immediately be sealed with Teflon® membranes, plastic end caps, and solvent-free tape to 

minimize loss of voes from the soil samples due to volatilization. 

All sample containers will be labeled using waterproof ink. Label information will include the 

sampling location, depth inteNal, sampling date and time, type of analysis requested, project 

number, and the initials of the sampler. The containers will be sealed and placed in clear plastic 
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bags. The sealed containers will be put into coolers on bags of ice or frozen ice packs. Plastic 

bubble pack or other suitable packing material will be used to protect the samples during 

shipping. Chain-of-custody forms will be completed in triplicate for each sample shipment as 

described in Section 6.5. 

Field personnel will ship the sample coolers to the laboratory using an overnight courier service. 

The fastest possible shipping method will be used, and all sample shipments will be carefully 

tracked to ensure that samples arrive intact and that all holding times are met. 

4.3 Borehole Abandonment Procedures 

The approximately 15 foot-deep, 3-inch-diameter boreholes created by continuous drive sampling 

of the soil will be abandoned by plugging them with a bentonite slurry poured slowly down the 

borehole using a funnel. The approximate volume of each borehole will be determined to 

estimate the volume of bentonite slurry required, and the quantity of slurry actually emplaced will 

be recorded. Borings drilled using a hollow-stem auger will be plugged in a similar manner, 

except that a cement-bentonite grout will be emplaced using a tremie pipe. 

4.4 Laboratory Analysis of Soil Samples 

Six to eight soil samples will be submitted to the laboratory for analysis of Appendix IX voes, 

SVOCs, PCBs, metals, cyanide, and sulfide. These samples will include one collected from the 

uppermost portion of the impacted soil horizon in each of two borings drilled at Pit 1 and Pit 2, 

plus one or two soil samples from Pit 3 and SG 86, as discussed in Section 4.1. Chemical 

analysis of the soil samples will be performed using standard RCRA protocols in Test Methods 

for Evaluating Solid Waste (U.S. EPA, 1986). The analytical methods and data quality objectives 

are discussed in greater detail in Section 6 of this closure plan. 

4.5 Decontamination Procedures 

All non-disposable field equipment that may potentially come in contact with any soil sample will 

be decontaminated in accordance with DBS&A SOP 13.5.2, Decontamination of Field Equipment 

(Appendix F), in order to minimize the potential for cross-contamination between sampling 
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locations. Clean latex or plastic gloves will be worn during all decontamination operations. The 

following sequence of decontamination procedures will be followed prior to each sampling event: 

1. Wash all down-hole equipment in a solution of non-phosphate detergent (Liquinox®) and 

distilled/deionized water. All surfaces that may come into direct contact with the soil 

sample will be washed. Use a clean Nalgene® tub to contain the wash solution and a 

scrub brush to mechanically remove loose particles. 

2. Rinse the equipment twice with distilled/deionized water. 

3. Allow the equipment to air dry prior to the next use. 

The drill rig and all down-hole equipment will be steam-cleaned and allowed to air dry between 

borings. A decontamination area lined with plastic sheeting will be set up to contain all wash 

water associated with the steam-cleaning operation. Liquid wastes produced during equipment 

decontamination will be contained in 55-gallon drums at a designated on-site drum storage area. 

Pending the results of laboratory analyses, all liquids will be handled as potentially hazardous 

wastes, as described in Section 4.6. 

4.6 Management of Investigation-Derived Wastes 

All soil cuttings, decontamination fluids, and used personal protective equipment (PPE) will be 

stored in SS-gallon drums and labeled to identify contents, date of generation, and amount of 

material generated. All wastes, with the exception of PPE, will be handled as potentially 

hazardous wastes, pending results of laboratory analyses for associated samples. 

Liquid wastes generated during decontamination of drilling and sampling equipment will be stored 

pending results of associated soil sample laboratory results. For example, the disposition of wash 

water associated with a particular boring will be determined from the analytical results of soil 

samples collected from that particular boring. If the water is determined to be hazardous, it will 

be filtered through an activated carbon filtration system as described in Section S.7. 

Soil cuttings generated during the soil assessment will be stored in SS-gallon drums pending 

analytical results for soil samples collected from associated soil borings. Hydrocarbon-
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contaminated soils, as determined by field headspace screening, will be segregated from clean 

soils. Clean soils will be disposed of on-site by spreading soil cuttings on the ground surface, and 

contaminated soils will be shipped for off-site disposal at a permitted RCRA disposal facility. PPE 

and dry waste associated with these materials will be disposed of in a sanitary landfill. 

4.7 Phase II Soil Assessment 

The detailed scope of work for the Phase II soil assessment cannot be determined until the 

Phase I investigation is completed. The Phase II soil assessment scope of work, along with that 

for the Phase II ground-water assessment, will therefore be submitted later as an amendment to 

this closure plan. Nevertheless, the overall objectives for the Phase II assessment may be 

defined at this time. 

Following its completion, the results of the Phase I soil assessment will be summarized in a report 

submitted to NMED, along with copies of the laboratory results for the soil samples analyzed 

during Phase I. The report will include a proposed list of target analytes to direct subsequent 

Phase II investigations. For RCRA metals, the selection of target analytes will be based on 

comparison of the observed concentrations of each element with its expected background 

concentration in soils, as reported in existing literature. Statistical techniques for determining 

whether a particular constituent is present above background levels will follow EPA guidance 

(EPA, 1989a, 1989b). Following review of the Phase I report and proposed list of target analytes 

by NMED, a meeting will be scheduled between Transwestem and NMED to discuss any issues 

remaining to be resolved prior to approval of the target analyte list and preparation of a closure 

plan amendment detailing Phase 11 activities. 

Briefly, the Phase II soil assessment will consist of delineating the lateral and vertical extent of 

impacted soils beneath and adjacent to the former impoundments. This delineation will 

necessitate an iterative approach to soil sampling. Following NMED's review and approval of the 

Phase II scope of work, additional soil borings will be drilled outward along a grid centered on the 

location of each source area identified during Phase I. 
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5. GROUND-WATER ASSESSMENT PLAN 

In parallel with the soil assessment plan, a phased approach will be used to assess ground-water 

impacts resulting from the former impoundments. Phase I will consist of characterization of the 

target analytes present in ground water both on- and off-site, and Phase II will define the 

downgradient extent of a potential off-site ground-water contaminant plume. In addition, a deep 

monitor well will be installed to define the vertical extent of impacts. As described in the soil 

assessment plan, the detailed scope of work for Phase II activities will be submitted at a later 

date as an amendment to this closure plan. 

The Phase I ground-water assessment will include the following tasks: (1) installation and 

development of three additional monitor wells downgradient of the former impoundments, 

(2) redevelopment of existing monitor wells MW-3, MW-5, and MW-6, (3) sampling of all new and 

existing monitor wells, and (4) additional water level measurements in the new and existing 

monitor wells to allow refinement of the ground-water flow direction and gradient. The procedures 

for the Phase I ground-water assessment are described in Sections 5.1 through 5.7. 

5.1 Phase I Monitor Well Installation 

Three monitor wells will be installed within the uppermost aquifer downgradient of the former 

impoundments using hollow-stem auger drilling techniques. The proposed locations for the 

downgradient monitor wells are shown in Figure 5-1. Prior to well installation, pilot soil borings 

will be drilled to the total depth at each location with minimum 6-inch-O.D. augers. Soil samples 

will be collected at 10-foot intervals during the drilling of the pilot hole using the procedures 

described in Section 4, and field headspace screening will be performed using a PIO meter, as 

described in Section 4. Soil grab samples will also be collected periodically during drilling to 

better define the geologic conditions at the site. All soil samples will be collected in accordance 

with DBS&A SOP 13.3.2, Soils Logging, Sampling, Handling, and Shipping for Geotechnical and 

Chemical Analyses (Appendix F). 

The shallow monitor wells will be installed within the hollow-stem augers following the completion 

of the pilot soil boring. Immediately prior to well construction, the total depth of the borehole will 

be determined using a clean, weighted steel tape or tag line. The monitor wells will be 
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constructed of 2-inch-diameter schedule 40 PVC pipe and will include, in ascending order, a 

6-inch flush-threaded silt trap (sump) at the bottom, 10 to 25 feet of flush-threaded 0.01-inch 

machine-slotted PVC screen, and blank casing from the top of the screen to approximately 2 feet 

above ground surface. No more than 15 feet of screen will be installed below the water table. 

If high voe concentrations are detected, however, up to 1 O feet of screen may extend above the 

water table in the vadose zone, to allow subsequent use of the well for soil vapor extraction. 

Once the well casing has been lowered to the bottom of the borehole, a sandpack consisting of 

#20-40 mesh silica sand will be poured down the annulus of the auger in 3-foot lifts. After each 

3-foot interval is filled, the augers will be pulled up approximately the same distance. This 

procedure will be repeated until the sand pack level is approximately 2 feet above the top of the 

screened section. The annular space above the sand pack will then be filled with a minimum 

2-foot-thick pelletized bentonite seal, which will be hydrated with distilled water. The remaining 

annular space will be filled with a cement'bentonite slurry grout consisting of approximately 3 

percent bentonite by weight. The top of the well casing will be protected by a PVC cap, and the 

exposed casing will be protected by a locking steel shroud. A 6-inch-thick concrete pad will then 

be constructed around the shroud. Generalized monitor well construction details are shown in 

Figure 5-2. 

Immediately following their installation, the three new downgradient monitor wells will be checked 

for the presence of PSH. If any of the three wells are found to contain PSH, one additional 

monitor well will be installed approximately 100 feet downgradient from that well. This procedure 

will permit the subsequent conversion of the well with free product to a soil vapor extraction well, 

while still satisfying the RCRA recommendation for three downgradient monitor wells. 

5.2 Monitor Well Development Procedures 

The newly installed downgradient monitor wells and existing wells MW-3, MW-5, and MW-6 will 

be developed by a sequence of surging and pumping and/or bailing in accordance with DBS&A 

SOP 13.4.3, Well Development (Appendix F). Initially, the wells will be surged with a surge block 

to dislodge any smeared material on the borehole wall that would otherwise inhibit ground-water 

flow and to remove fine particles from the formation. The suspended sediments will be removed 

by bailing, pumping, or air lifting. During well development, pH, temperature, specific 
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conductance, and turbidity will be monitored periodically to determine when the wells have been 

sufficiently developed. Development will be considered complete when the water becomes 

relatively clear and water quality parameters have stabilized to within ± 5 percent over three 

consecutive measurements. 

5.3 Ground-Water Sampling Procedures 

Ground-water samples will be collected on a quarterly basis for the first year and on an annual 

basis thereafter. This monitoring schedule will be maintained until closure certification has been 

achieved. Ground-water samples will be collected from existing monitor wells MW-3, MW-5, and 

MW-6 and from all of the new downgradient monitor wells (Figure 5-1), except those found to 

contain PSH. All ground-water samples will be collected in accordance with DBS&A SOP 13.5, 

Water Sampling (Appendix F). Dedicated bladder pumps will be installed in all new and existing 

monitor wells that do not contain PSH, to allow purging and collection of representative ground

water samples using low flow rates. 

Prior to ground-water sample collection, the following preparations will be made: 

1. The area around the wellhead will be inspected for integrity, cleanliness, and signs of 

possible contamination. 

2. A clean plastic sheet will be spread over the ground around the wellhead. 

3. The cap on the wellhead will be removed and a flame ionization detector (FID) or 

photoionization detector (PIO) will be used to determine if VOC vapors are present. Any 

obvious odors will be noted in the field logbook. 

4. The static water level will be measured to the nearest 0.01 foot using an electrical water 

level sounder. The presence of any obvious contamination on the water level sounder 

will be noted in the field logbook. The sounder will be decontaminated between wells, 

as described in Section 5.6, in order to prevent cross contamination. 
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5. Prior to purging the wells, a clear bailer or interface probe will be used to check for the 

presence of PSH. The presence or absence of PSH will be recorded in the field 

logbook, as well as the thickness of PSH, if any. 

6. The well will then be purged to remove standing/stagnant water in order to ensure the 

collection of representative ground-water samples. Purging will be accomplished using 

the dedicated bladder pump at a rate equal to or greater than the anticipated sample 

collection flow rate. The field parameters pH, electric conductivity, dissolved oxygen, and 

temperature will be measured throughout the purging process at a frequency of at least 

once per casing volume. These parameters will be measured at the pump outlet within 

a clean container or a closed flow-through cell. Purging will continue for a minimum of 

three casing volumes and until the field parameters remain stable to within ±5 percent 

over at least one casing volume, except if the well is a very poor producer. In this case, 

the well will be purged dry once prior to sample collection. All fluids produced during 

purging will be contained for later disposal as described in Section 5.7. 

Following purging, unfiltered ground-water samples will be collected as soon as possible using 

the dedicated bladder pump. Under no circumstances will the well be allowed to stand for more 

than three hours after well purging before collecting samples. The only exception is for very low

yield wells that are pumped dry under normal purging and sampling rates. In this case, the well 

will be pumped dry and allowed to recover until sufficient water is present in the well to allow a 

sample to be collected. 

The samples will be collected in order of decreasing volatility, with samples for voe analysis 

being collected first. The pumping rate during sample collection of voe samples will be 

maintained at 100 milliliters (ml) per minute or less to minimize volatilization. All samples will be 

collected in precooled, acidified, certified-clean 40-mL glass vials with septum caps supplied by 

the laboratory. Following collection of the voe samples, the svoe, metals, and other samples 

will be collected in appropriate containers, as described in greater detail in Section 6. 

Sample labeling, packaging, and chain-of custody procedures will be performed as described in 

Section 6.5. The sample coolers with the associated chain-of-custody forms will be shipped to 

the laboratory using an overnight commercial carrier. The fastest possible shipping method will 

4115(3)\CLOS-PLN. 195\PH-l-PLN.195 38 



~ DANIEL B. STEPHENS & ASSOCIATES, INC. 
======3~ 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

be used, and all sample shipments will be carefully tracked to ensure that samples arrive intact 

and that all holding times are met. 

5.4 Laboratory Analysis of Ground-Water Samples 

During the first sampling event, ground-water samples from each well will be analyzed for RCRA 

Appendix IX voes, SVOCs, PCBs, metals, cyanide, and sulfide. In addition, the major cations 

and anions (Ca, Mg, Mn, Na, K, Cl, Fe, bicarbonate, nitrate, and sulfate) will be determined, along 

with total dissolved solids (TDS) and TPH by EPA Method 418.1. Chemical analyses will be 

performed in accordance with procedures set forth in Test Methods for Evaluating Solid Waste 

(U.S. EPA, 1986). Section 6 describes data quality objectives and quality assurance procedures 

applicable to the ground-water assessment. 

5.5 Aquifer Testing 

Aquifer slug tests will be performed on existing monitor wells MW-3, MW-5, and MW-6, and on 

each of the newly installed shallow wells (Figure 5-1 ). Data collected from the individual slug 

tests will be used to estimate the hydraulic conductivity of both the uppermost aquifer and deep 

bedrock aquifer. All slug tests will be performed in accordance with the procedures described in 

DBS&A SOP 13.6.2, Slug Testing (Appendix F). 

Slug tests are performed by causing a sudden change in the water level in the well and then 

measuring the water level recovery rate. Slug tests will be accomplished by either rapidly 

removing water from the water column or immersing a solid cylinder (slug) into the water column 

and measuring the resulting water level recovery. If the slug removal method is used (rising 

head), water will be removed from the well using a bailer. If the slug immersion method is used 

(falling head), water will be displaced in the well using a clean, solid PVC cylinder. Whichever 

method is used, the slug will be of sufficient size to achieve an instantaneous water level change 

of at least 2 feet. 

Water levels will be measured immediately prior to the aquifer test and throughout the recovery 

period until water levels have recovered to within approximately 95 percent of the static water 

level. Water levels will be recorded using a downhole pressure transducer and electronic data 
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logger. The transducer will be calibrated prior to the test using standard procedures required by 

the manufacturer. In addition, periodic manual water level measurements will be made using an 

electric water level indicator for comparison with the data recorded by the data logger. 

Standard aquifer testing equations will be used to estimate the hydraulic conductivity of both the 

uppermost aquifer and deep bedrock aquifer. Appropriate analytical procedures are presented 

in Groundwater and Wells (Driscoll, 1986) and Analysis and Evaluation of Pumping Test Data 

(Kruseman and de Ridder, 1992). 

5.6 Decontamination Procedures 

All non-disposable field equipment that may potentially come in contact with contaminated ground 

water or soils will be decontaminated in accordance with DBS&A SOP 13.5.2, Decontamination 

of Field Equipment (Appendix F), in order to minimize the potential for cross-contamination 

between sampling locations. Clean latex or plastic gloves will be worn during all decontamination 

operations. The following sequence of decontamination procedures will be followed prior to each 

sampling and/or testing event: 

1. Wash the equipment in a solution of non-phosphate detergent (Liquinox®) and 

distilled/deionized water. Use a clean Nalgene® tub to contain the wash solution and a 

scrub brush to mechanically remove loose particles. 

2. Rinse the equipment twice with distilled/deionized water. 

3. Allow the equipment to air dry before the next use. 

All wash water generated during equipment decontamination will be contained in 55-gallon drums 

for proper disposal. All liquids will be assumed to be contaminated and properly labeled as 

described in Section 5.7. Decontamination water will remain on-site pending the results of 

laboratory analysis of the associated ground-water samples. The laboratory results for the 

ground-water samples will be used to determine the method of disposal for the drummed wash 

water, as described in Section 5.7. All drilling equipment will be decontaminated as described 

in Section 4.5. 
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5.7 Management of Investigation-Derived Wastes 

A variety of wastes will be generated during the implementation of the ground-water assessment 

plan. These wastes include soil cuttings, decontamination fluids, used PPE, and ground water 

produced during well development and purging. All wastes, with the exception of PPE, will be 

handled as potentially hazardous wastes. 

All waste materials will be drummed and labeled to identify the contents, date of generation, and 

amount of material generated. Waste material will be stored in 55-gallon drums. All waste 

containers generated during the ground-water assessment will be stored in a designated drum 

storage area within the facility. 

For those wastes that are associated with a particular sample collected during the ground-water 

assessment (e.g., soil cuttings collected during the drilling of a well with soil samples collected 

for chemical analyses at 10-foot intervals, or purged ground water from a well that was 

subsequently sampled and analyzed), the analytical results will be used to determine if the 

drummed materials constitute hazardous waste. All contaminated water and water that is 

potentially contaminated but cannot be associated with a particular sample or set of samples will 

be passed through an activated carbon filtration system to remove all organic constituents. A 

sample of the clean filtered water will then be collected for laboratory analysis of voes. Upon 

verification that the water is clean, it will be released to the ground surface on-site. The carbon 

filter will be disposed of at a licensed hazardous waste disposal facility such as the Rollins facility 

in Deer Park, Texas that is currently receiving PSH product from the recovery well system. PPE 

and dry refuse associated with these materials will be disposed of in a sanitary landfill. 

5.8 Phase II Ground-Water Assessment 

As with the soil assessment plan, the Phase II ground-water assessment cannot be fully scoped 

until the Phase I results are available. However, the objective of the Phase II ground-water 

investigation is to define the downgradient extent of impacted ground water. Thus an iterative 

approach will be required. In general, additional downgradient monitor wells will be installed in 

the alluvium to track the dissolved-phase plume that may exist to the northeast of the former 

impoundments. Drilling, well installation, and well development procedures will be similar to those 
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described in Section 5.1. The number of monitor wells that will be required to define the 

downgradient plume remains unknown at this time. 

In addition to the installation of additional monitor wells in the shallow alluvium, one downgradient 

deep monitor well will be installed into the San Andres bedrock aquifer. The purpose of the deep 

well is to determine whether the bedrock aquifer has been impacted by the former impoundments. 

The location of the deep bedrock monitor well will be determined based on the results of the 

Phase I ground-water assessment. Drilling and well installation procedures will be provided in 

the closure plan amendment that details the scope of work for Phase II activities. 
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6. QUALITY ASSURANCE PROJECT PLAN 

This section describes the procedures that will be followed to ensure that the data obtained during 

this investigation will be adequate for the project objectives. The Quality Assurance Project Plan 

(QAPP) presented herein describes the laboratory analyses to be performed, data quality 

objectives, and quality assurance/quality control (QA/QC) procedures to be used to ensure that 

project objectives are met. Sections 6.1 th rough 6.12 have been prepared in accordance with 

the Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans (U.S. 

EPA, 1983), and are those elements required for consideration in any QAPP, according to EPA. 

6.1 Analytical Parameters and Methods 

Based on previous investigations, petroleum hydrocarbons and the chlorinated solvent 1, 1, 1-TCA 

are recognized as the principal threats to ground water in the study area. However, in order to 

ensure that other constituents are not present, Appendix IX analyses will be specified for soil and 

ground-water samples collected during Phase I. Accordingly, soil and ground-water samples 

collected as described in Sections 4.1 and 5.1 of this closure plan will be analyzed for the suite 

of target analytes listed in Table 6-1. 

The suite of analytes specified in Table 6-1 includes all of the RCRA Appendix IX constituents 

except pesticides/herbicides and dioxins/furans, as there is no evidence that these compounds 

were ever present at this facility. In addition, ground-water samples will be analyzed for major 

cations and anions and total dissolved solids in order to characterize the overall water quality. 

Total petroleum hydrocarbons (TPH) will also be determined on both soil and ground-water 

samples. Analytical methods for all parameters will follow standard RCRA procedures specified 

in Test Methods for Evaluating Solid Waste (SW-846) (EPA, 1986). 

6.2 Data Quality Objectives 

Data quality objectives (DQOs) are the qualitative and quantitative objectives established to 

ensure that the data generated meet the needs of the project. Therefore DQOs are project

specific and depend largely on the ultimate use for which the data are intended. DQOs have 

been established for this project in accordance with EPA guidance documents, particularly Data 

4115(3)\CLOS-PLN.195\PH+PLN.195 43 



DANIEL B. STEPHENS & ASSOCIATES, INC. 
======~~I================================================================= ._ ___ _. ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Quality Objectives for Remedial Response Activities (U.S. EPA, 1987a}, and RCRA Ground-Water 

Monitoring: Draft Technical Guidance (U.S. EPA, 1992). The parameters used to quantify data 

quality include precision, accuracy, representativeness, completeness, and comparability 

(PARCC). 

Objectives or goals for the so-called PARCC parameters (U.S. EPA, 1987a) constitute the project

specific DQOs for a particular investigation. Each PARCC parameter is described below, along 

with the proposed DQO for this closure plan, where applicable. The proposed DQOs for this 

investigation are summarized in Table 6-1. 

• Precision is a quantitative measure of the reproducibility (or variability) of the analytical 

results. Precision will be calculated by determining the relative percent difference (RPO) 

between the concentrations reported for field duplicate samples collected from the same 

location. Methods for collecting duplicate field samples are discussed in Section 5.3. The 

proposed RPO precision objective is 20 or less. 

• Accuracy is defined as the degree to which the reported analytical result approaches the 

"true" value. Accuracy will be estimated through the analysis of matrix spikes (MS). The 

percent recovery (%R) of the "true" spike concentration will be calculated for each MS. 

The accuracy objective is within the range of 80 to 120 percent recovery of the matrix 

spike. 

• Representativeness refers to how well the analytical data reflect subsurface contaminant 

concentrations. Due to numerous site-specific factors, such as the degree of 

heterogeneity in the subsurface, representativeness is difficult to define and even more 

difficult to quantify. For this project, representative data will be attained through the use 

of consistent and approved sampling and analytical procedures and through a well defined 

sampling plan that specifies adequate investigation of all areas of concern. 

• Completeness is the percentage of samples collected that meet or exceed the DQOs for 

precision, accuracy, and representativeness, as estimated from the analysis of QA/QC 

samples described above. The completeness objective for this project is 90%. 
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• Comparability is an assessment of the relative consistency of the data. No quantitative 

method exists for evaluating comparability; hence, professional judgment must be relied 

upon. Internal comparability of the soil and ground-water data set will be achieved by the 

use of consistent sampling and analysis procedures throughout the project. Likewise, by 

using identical analytical methods to those employed during previous investigations, the 

data generated during this investigation will be comparable with existing data. 

6.3 Quality Assurance/Quality Control Samples 

QA/QC samples include matrix spikes/matrix spike duplicates (MS/MSD), field duplicates, trip 

blanks, and equipment blanks. EPA guidance recommends that QA/QC samples be collected 

at a minimum 5-percent frequency (U.S. EPA, 1987). For this project, both soil and ground-water 

QA/QC samples will be analyzed at this frequency. 

Equipment blank samples are collected in order to determine if any of the analytes detected in 

environmental samples may be attributable to improper and/or incomplete decontamination of field 

sampling equipment. Equipment blanks will be collected in the following manner. After the 

sampling device has been decontaminated in accordance with DBS&A SOP 13.5.2, 

Decontamination of Field Equipment (Appendix F), it will be rinsed with deionized water. The 

rinsate will be collected and sent to the laboratory as an equipment blank. 

Field duplicate samples will be collected to provide a measure of precision for the analytical 

results. voe soil duplicates will be collected by submitting two adjacent brass liner rings from 

the same split-barrel sample. The ground-water duplicate samples will be collected by filling 

sample containers in an alternating manner following the sampling protocol described in 

Section 5.3 of this closure plan. 

One VOC trip blank will accompany each shipment to the laboratory. VOC trip blanks are 

prepared as a check on possible contamination originating from container preparation methods, 

shipment, handling, storage, or other site-specific conditions. VOC trip blanks will consist of 

deionized, organic-free water added to a clean 40-ml glass septum vial. 
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In addition to the above QA/QC samples, MS/MSD analyses will be performed in the laboratory 

by spiking the soil or water samples with a known quantity of the analyte of interest. MS/MSD 

analyses are performed to determine laboratory accuracy and precision and to determine if any 

matrix interferences exist. MS/MSD analysis will be specified on the chain-of custody form for 

at least 5 percent of the samples collected. 

6.4 Sampling Procedures 

The soil and ground-water sampling procedures described in Sections 4 and 5 will be performed 

in accordance with DBS&A SOPs 13.3.2 and 13.5, respectively (Appendix F). A summary of the 

analytical methods, required sample volumes, containers, and sample preservation is provided 

in Table 6-2. All sample containers will be acquired from the laboratory and will be certified clean. 

Adhesive labels will be applied to the sample containers, and a waterproof marking pen will be 

used to complete the labels. Information will include the date and time of sample collection, type 

of analysis to be performed, preservative used (if any), depth of sample (for soils}, and the initials 

of sampling personnel. The containers will be sealed and placed in clear plastic bags. The 

sealed containers will be put in coolers on bags of ice or frozen ice packs. Plastic bubble pack 

or other suitable packing material will be used to prevent breakage. 

The field personnel will ship the sample coolers to the laboratory using an overnight courier 

service. The fastest possible shipping method will be used, and all sample shipments will be 

carefully tracked to ensure that samples arrive intact and that all holding times are met. 

6.5 Chain of Custody Procedures 

For analytical data to be valid, samples must be traceable from the time of collection through 

chemical analysis and final disposition. Chain-of-custody forms have been developed for this 

purpose. The necessary blank documents will be obtained from the laboratory, including chain-of

custody forms and seals. 

Chain-of-custody forms will be completed in triplicate. The original form and one copy will be 

placed inside each cooler, and one copy will be retained by field personnel. The chain-of-custody 

forms accompanying each cooler will be sealed in a plastic bag and taped to the inside of the 
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cooler lid. Each cooler will have a clearly visible return address. The cooler lids will be secured 

with shipping tape that encircles the cooler ends. A chain-of-custody seal will be placed at the 

front left and rear right sides of the cooler so that opening the lid will break the chain-of-custody 

seals. 

Field activities and sample collection will be documented in a bound logbook dedicated to the 

project. For each sample, the location, time, monitor well/boring number, sample depth, sample 

volumes and preservation, and other pertinent field observations will be recorded. Each page of 

the logbook will be dated, numbered, and signed by those individuals making entries. 

6.6 Equipment Calibration Procedures and Frequency 

Numerous instruments will be used in the field and the laboratory during this investigation. In 

order for reliable data to be generated, it is important that these instruments be routinely 

calibrated. Calibration of analytical instruments within the laboratory will be the responsibility of 

the contracted laboratory. Although the details of the laboratory calibration procedures are 

beyond the scope of this QAPP, the frequency of initial and continuing calibrations _will adhere to 

established EPA protocols, as described in the analytical method (U.S. EPA, 1986). In addition, 

the laboratory's QA manual will be available for review upon request. 

During this investigation, DBS&A anticipates using the following field equipment: 

• PIO (Thermo Environmental 5808 or equivalent) 

• FID type OVA (Foxboro 108 or equivalent) 

• Salinity-conductivity-temperature (SCT} meter (YSI Model 33 or equivalent) 

• pH meter (Orion Model 250A or equivalent) 

• Dissolved oxygen (DO) meter (YSI Model 57 or equivalent) 

• Water level indicator (Solinst or equivalent) 

• PSH interface meter (Solinst or equivalent) 

Calibration and maintenance procedures for each of these instruments are described in the 

following paragraphs. Documentation of daily calibration for each of these instruments will be 

recorded in the field logbook, along with any required maintenance procedures performed. 
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A PIO and/or FID will be used to screen soil samples for volatile organic compounds using the 

headspace method. The Pf D or Ff D will also serve for health and safety monitoring of the work 

area for organic vapors. Background voe concentrations will be recorded daily in the logbook. 

The PIO and/or FID will be calibrated daily with standard isobutylene (PIO) or standard methane 

(FID). Recalibration of the PIO and/or FID can occur during the work day at the discretion of the 

site health and safety officer in the event of suspect readings. Care will be taken to ensure that 

the PIO and/or FID remains free of sand and dirt. The battery will be charged on a daily basis. 

The SCT meter calibration will be checked initially with a standard potassium chloride solution and 

mercury thermometer, and a battery check will be performed daily prior to beginning field work. 

In the event of erratic measurements, the instrument calibration will be checked in the field. 

When not in use, the electrode will be kept immersed in deionized water to keep the platinum 

black surfaces fully hydrated, in accordance with manufacturers' instructions. 

Prior to use each day, the pH meter will be calibrated using two pH buffers. The buffer solutions 

will be chosen to bracket the expected ground-water pH range. Calibration of the instrument will 

be periodically checked throughout the day using the pH buffers to ensure accurate readings. 

In the event of instrument drift, the pH meter will be recalibrated. The electrode will be rinsed 

with deionized water following each measurement and placed in the appropriate potassium 

chloride storage solution. 

The DO meter will be calibrated in air by adjusting the calibration control until the oxygen 

concentration reads the correct value for the elevation and temperature at the site. The DO meter 

calibration will be checked periodically during the day and recalibrated if necessary. 

The water level indicator will be initially calibrated against a steel tape, prior to commencement 

of field activities. The battery and electrical connections will be periodically checked to ensure 

proper functioning of the instrument. The indicator probe and tape will be rinsed clean following 

each measurement. The PSH interface meter will be calibrated in a similar manner following 

manufacturer's instructions. 
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6.7 Data Reduction and Reporting 

Data reduction will be performed by the laboratory in accordance with EPA protocols for the 

respective analytical method. Data from the analytical laboratory will be reviewed following the 

laboratory's internal QA/QC plan. All EPA required elements will be provided with the data 

package. If the analytical data do not meet the minimum data quality objectives, the laboratory 

will implement the corrective actions described in Section 6.10. All data falling outside the quality 

control limits defined in this QAPP will be flagged by the laboratory, as required by EPA protocol. 

Any discrepancies noted in the laboratory QA review will be noted in the case summaries 

included with the data packages. 

Following the field investigation phase of the project, the degree to which the data quality 

objectives have been met will be examined by comparing the actual results for the QA/QC 

samples with the objectives listed in Table 6-1. The results of this comparison will be tabulated 

in the final report, along with detailed descriptions of any deviations from the protocols proposed 

in this closure plan. 

6.8 Internal Quality Control Checks 

The specific quality control checks to be used are included with the individual analytical methods 

specified for each parameter. The quality control criteria for VOCs and TPH (gasoline) are 

described in Test Methods for Evaluating Solid Wastes - SW-846, (U.S. EPA, 1986). 

6.9 Performance and System Audits 

Performance and system audits are the practices followed by analytical laboratories to evaluate 

quality control procedures and laboratory performance (U.S. EPA, 1983). System audits are 

performed in order to assess whether a new analytical system is functioning properly. 

Performance audits rate the ongoing performance of the laboratory in terms of the accuracy and 

precision of the analytical data generated. Examples of performance audits include the analysis 

of performance evaluation samples, such as standard reference materials obtained from the 

National Institute of Standards and Technology or EPA, or participation in interlaboratory 

performance evaluation studies using "round-robin" samples. Each participating laboratory is 
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graded and ranked based on the results. The performance and system audits of the laboratory 

contracted for this closure plan will be provided and available for review. 

6.1 O Corrective Actions 

If QA activities reveal apparent problems or deficiencies with the analytical data, corrective actions 

must be applied. The type of corrective action depends on the specific problem that occurs, but 

a general sequence of corrective actions will be followed. If the data do not fall within the 

prescribed data quality objectives, the affected samples will be re-analyzed by the laboratory until 

the objectives are met. Any data falling outside QC limits will be flagged and qualified to explain 

the nature of the data quality problem. 

6.11 Routine Data Assessment Procedures 

Routine procedures to assess the precision, accuracy, and completeness of the analyses include 

RPD for field duplicates and MS/MSD samples, as well as percent recovery (%R) for MS 

samples. The specific statistical techniques to be used are described with the appropriate 

analytical method (U.S. EPA, 1986). Any problems or deficiencies will be reported to the NMED 

in the quarterly progress reports, or by telephone, if warranted by the nature and urgency of the 

problem. 

6.12 Quality Assurance Reports to Management 

Periodic assessment of data accuracy, precision, and completeness will be performed by the QA 

manager of the contracted laboratory. The results of these assessments, as well as the results 

of laboratory performance and system audits, will be available upon request. The laboratory QA 

manager will also review the case narratives and accompanying analytical data package to 

ensure that all data quality objectives are met. In the event that objectives are not met, the QA 

manager will consult with the laboratory manager to correct the problem. 
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7. PROJECT SCHEDULE AND CONDITIONS FOR CLOSURE CERTIFICATION 

The proposed Phase I project schedule will require about 4 months to complete (Figure 7-1). 

Quarterly progress reports will be prepared for submittal to NMED from the time field work begins 

until closure certification is achieved. The progress reports will provide a means of tracking the 

schedule for investigative and corrective action activities and explain the need for any 

modifications to the proposed project schedule. 

The soil assessment plan (Section 4) and ground-water assessment plan (Section 5) will be 

initiated approximately six weeks following approval of this closure plan. The drilling and monitor 

well installation program is expected to require approximately two weeks to complete. Monitor 

well development, ground-water sampling, and aquifer testing will require an additional week. 

Preparation of a report summarizing Phase I activities will require 6 weeks following receipt of the 

laboratory data. A meeting between Transwestern and NMED is proposed to discuss the results 

of Phase I and to determine the scope of work for the upcoming Phase II activities to be 

submitted as a closure plan amendment. All remaining closure activities will be addressed in 

subsequent phases following completion of the Phase I report. These include establishing 

cleanup criteria, developing soil and ground-water corrective action plans, and establishing the 

schedule for corrective action activities and closure certification. Each of these tasks will be 

included in subsequent closure plan amendments submitted for NMED approval. 
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ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 2-1. Water Supply Wells Located Within 2 Miles of 
Roswell Compressor Station No. 9 

Well Depth to Distance 
Well Depth Water From Site Date 

Number1 Latitude Longitude Well ID (ft) (ft) I Year Aquifer (miles) Drilled Use Status 

1 333028 1043119 09S.24E.29.223313 NA 63 I 1961 San Andres Fm 0.66 NA Livestock Abandoned; plugged 

2 333031 1043103 09S.24E.28.113132 352 65 I 1994 San Andres Fm 0.49 09/17/69 Observation Abandoned; open 

~ 333050 1043025 09S.24E.21.43213 58 15 I 1937 Alluvial Fill 0.45 NA Livestock Abandoned; plugged 

U _) 333053 1043134 09S.24E.20.413 NA NA San.Andres Fm 0.63 NA NA Aba11~oned; not found 

5 J 333059 1043135 09S.24E.20.32422 370 63./ 1948 San Andres Fm 0.73 NA . Industrial( In use')) 

6 333145 1043159 09S.24E.17.331222 208 119I1948 Artesia Group 1.54 NA Observation NA 

7 333128 1043022 09S.24E.21.2124 NA NA NA 0.83 NA Livestock Abandoned; plugged 

8 333149 1042931 09S.24E.15.41313 425 ) .47 I 1961 San Andres Fm 1.72 03/18/59 Irrigation In use 

9 333128 1043004 09S.24E.22.1113 "~!86-:J 281 I 1968 San Andres Fm 1.06 NA Livestock ~bandon_ed; open 

10 333041 1042924 09S.24E.27 .21212 NA NA NA 1.50 NA Irrigation '., Not in us'fi~--: 

11 332934 1043021 09S.24E.33.21443 51 O 53 I 1965 San Andres Fm 1.60 NA Irrigation NA 

12 332927 1043106 09S.24E.32.242443 NA 43 I 1961 Artesia Group 1.66 NA Livestock Abandoned 

13 332921 1043134 09S.24E.32.233324 116 72/1960 SanAndresFm 1.86 NA Livestock NA 

14 333055 1043236 09S.24E.19.41331 550 126 I 1962 San Andres Fm 2.01 NA Irrigation NA 

15 333151 1042903 09S.24E.15.42442 375 5§/ 1959 San Andres Fm 2.08 12115/58 Domestic Abandoned; open 

16 333207 1042914 09S.24E.15.24321 36j / 66) 1966 San Andres Fm 2.12 11/15/65 Irrigation Aban~oned; has pump 

17 333211 1043037 09S.24E.16.1422 NA NA NA 1.53 NA • lrrig/Stock (J11 ysV 
18 333021 1042845 09S.24E.26.1431 NA NA NA 2.15 NA Domestic . In us; i 

' / 

Sources: USGS Ground-Water Site lnventoiy; field verification by Transwestern using GPS. 

1 Well numbers correspond to well locations shown on Figure 2-5. NA = Not available 

4115(3)\CLOS-PLN.195\WTR-SPL Y.094 
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Table 3-1. Summary of Previous Soil Borings and Monitor Wells 
Roswell Compressor Station No. 9 

Page 1 of 3 

Location Ground 
Boring Date of Surface 

Boring No. Source1 Type2 Completion North East Elevation 

SB-9-06 HLA ASB 

SB-9-07 HLA ASB 

P9-0S-349 HLA ASB 

P9-0S-377 HLA ASB 

SG-09-91 HLA ASB 

SG-09-331 HLA ASB 

SG-09-337 HLA ASB 

SG-09-358 HLA ASB 

SG-09-360 HLA ASB 

SG-09-370 HLA ASB 

Pit 1 Metric ASB 

Pit 2 Metric ASB 

Pit 3 (BH-1) Metric ASB 

Pit 3 (BH-2} Metric ASB 

SG 86 Metric ASB 

1 HLA = Harding Lawson Associates, 1991 
Metric = Metric Corporation, 1991 
Hall-NUS= Halliburton NUS, 1992 
B&R = Brown & Root Environmental, 1993 

4115(3)\CLOS-PLN.195\DRILLING.195 

04103190 NA NA 

04103190 NA NA 

05102190 NA NA 

05102190 NA NA 

05115190 NA NA 

05116190 NA NA 

05117190 NA NA 

05117190 NA NA 

05116/90 NA NA 

05116190 NA NA 

07116191 1798 176.6 

07117191 1995 216.6 

07/18/91 1918 131.5 

07118/91 1948 138.5 

07122191 1710 268.2 

2 ASB = Abandoned soil boring 
MW = Monitor well 
AW = Product recovery well 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3615.72 

3615.72 

3615.71 

3615.68 

3613.52 

• Depth below ground surface (feet) to 
uppermost clay reported on boring log 

Total Casing 
Depth Diameter 

(feet bgs} (inches} 

29.0 NIA 

38.5 NIA 

40.0 NIA 

30.0 NIA 

33.0 NIA 

43.0 NIA 

33.0 NIA 

30.0 NIA 

34.5 NIA 

24.0 NIA 

47.8 NIA 

71.6 NIA 

32.8 NIA 

29.5 NIA 

40.7 NIA 

bgs = Below ground surface 
NA = Not available 
NIA = Not applicable 
ND = Not detected 

Screened 
Interval 

(feet bgs} 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Top of Top of 
Sand Pack Upper Clay3 

(feet bgs} (feet bgs} 

NIA 28.0 

NIA 38.0 

NIA 34.0 

NIA 12.0 

NIA 31.0 

NIA 38.0 

NIA 28.0 

NIA 21.0 

NIA 30.0 

NIA 12.0 

NIA 30.6 

NIA 10.1 

NIA ND 

NIA ND 

NIA 33.6 
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Table 3-1. Summary of Previous Soil Borings and Monitor Wells 
Roswell Compressor Station No. 9 

Page 2 of 3 

Location Ground 
Boring Date of Surface 

Boring No. Source1 Type2 Completion North East Elevation 

SG 91 Metric ASB 

SG 349 Metric ASB 

SG 360 Metric ASB 

SG 361 Metric ASB 

OS BH-1 Metric ASB 

OS BH-2 Metric ASB 

OS BH-3 Metric ASB 

OS BH-4 Metric ASB 

OS BH-5 Metric ASB 

OS BH-6 Metric ASB 

OS BH-7 Metric ASB 

OS BH-8 Metric ASB 

OS BH-9 Metric ASB 

BH-10 Metric ASB 

BH-11 Metric ASB 

1 HLA = Harding Lawson Associates, 1991 
Metric = Metric Corporation, 1991 
Hall-NUS= Halliburton NUS, 1992 
B&R = Brown & Root Environmental, 1993 

4115(3)\CLOS-PLN. 195\DRILLING.195 

07122/91 2053.2 66.5 

07125191 2160.2 79.0 

07125191 2261.5 166.8 

07125191 2261.5 277.8 

07122/91 1664.9 375.9 

07124191 1826.0 379.0 

07126191 2108.7 495.1 

07129191 2181.6 386.6 

07130191 1992.0 389.5 

07130191 1817.5 460.9 

07131191 1827.6 505.7 

07131191 1671.9 460.8 

08/01/91 1891.6 467.2 

11115191 NA NA 

11115191 NA NA 

2 ASB = Abandoned soil boring 
MW = Monitor well 
AW = Product recovery well 

3612.28 

3615.56 

3610.83 

3610.15 

3622.30 

3618.39 

3607.04 

3604.95 

3611.12 

3619.15 

3616.69 

3620.04 

3614.77 

3617.33 

3617.60 

3 Depth below ground surface (feet) to 
uppermost clay reported on boring log 

Total Casing 
Depth Diameter 

(feet bgs) (inches) 

33.0 NIA 

30.4 NIA 

29.4 NIA 

41.3 NIA 

35.7 NIA 

70.6 NIA 

55.0 NIA 

31.0 NIA 

24.8 NIA 

72.6 NIA 

40.3 NIA 

49.9 NIA 

49.7 NIA 

37.8 NIA 

37.8 NIA 

bgs = Below ground surface 
NA = Not available 
NIA = Not applicable 
ND = Not detected 

Screened 
Interval 

(feet bgs) 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Top of Top of 
Sand Pack Upper Clay3 

(feet bgs) (feet bgs) 

NIA 28.2 

NIA 29.7 

NIA 28.9 

NIA 38.9 

NIA 34.5 

NIA 22.1 

NIA 10.2 

NIA 24.4 

NIA 19.9 

NIA ND 

NIA 22.0 

NIA 33.9 

NIA 31.0 

NIA 27.8 

NIA 28.9 
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Table 3-1. Summary of Previous Soil Borings and Monitor Wells 
Roswell Compressor Station No. 9 

Page 3 of 3 

Location Ground 
Boring Date of Surface 

Boring No. Source1 Type2 Completion North East Elevation 

MW-1 Hall-NUS MWIRW 7121192 

MW-18 B&R MWIRW 04121193 

MW-2 B&R MWIRW 04121193 

MW-3 B&R MW 04126193 

MW-5 B&R MW 04128193 

SB-1A B&R ASB 04120193 

SB-1C B&R ASB 04129193 

SB-4 B&R ASB 04125193 

RB-1 B&R ASB 6113193 

RB-2 B&R ASB 6112/93 

RB-3 B&R ASB 6112/93 

RB-4 B&R ASB 6113/93 

RB-5 B&R ASB 6/13193 

RB-6 B&R ASB NA 

RW-1 (RB-7) B&R RW 6113193 

MW-6 DBS&A MW 1211194 

' HLA = Harding Lawson Associates, 1991 
Metric = Metric Corporation, 1991 
Hall-NUS= Halliburton NUS, 1992 
B&R = Brown & Root Environmental, 1993 
DBS&A = Daniel B. Stephens & Associates, Inc., 1994 

4115(3)\CLOS·PLN.195\DRILLING.195 

2001.4 217.6 NA 

1854.0 265.5 3609.964 

2034.3 102.4 3611.764 

1629.8 265.3 3614.884 

2049.7 -151.0 3612.764 

NA NA 3613.484 

NA NA 3606.084 

NA NA 3604.784 

1914 222 3613.224 

1962 254 3611.11 4 

1953 220 3612.764 

1943 175 3614.41 4 

2027 213 3608.61 4 

1989 206 3613.364 

1987 222 3612.324 

1607.4 -266.2 3618.62 

2 ASB = Abandoned soil boring 
MW = Monitor well 
RW = Product recovery well 

3 Depth below ground surface (feet) to 
uppermost clay reported on boring log 

Total Casing 
Depth Diameter 

(feet bgs) (inches) 

68 4 

65.5 2 

65.0 2 

72.5 2 

70 2 

41.5 NIA 

36.0 NIA 

75 NIA 

36.3 NIA 

34.5 NIA 

42 NIA 

39 NIA 

32 NIA 

38.5 NIA 

42.5 4 

79 2 

bgs = Below ground surface 
NA = Not available 
NIA = Not applicable 
ND = Not detected 

Screened Top of Top of 
Interval Sand Pack Upper Clay3 

(feet bgs) (feet bgs) (feet bgs) 

28-68 25.2 NA 

55-65 53 34.5 

55-65 53 30 

60-70 58 32 

60-70 58 19.5 

NIA NIA ND 

NIA NIA 30 

NIA NIA 18 

NIA NIA 36.0 

NIA NIA 34.30 

NIA NIA 41.25 

NIA NIA 37.75 

NIA NIA 31.50 

NIA NIA 38.5 

36.8-41.7 34.8 41.5 

59.9-74.9 57.1 35.5 

4 Original survey to arbitrary datum corrected 
to elevations above sea level by referencing 
boring elevations to the surveyed elevation 
of MW-3 (3614.88 asl). 
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Sample ID 

S89-6 @ 8-11' 

S89-6 @ 18-20' 

S89-6 @ 20-23' 

S89-6 @ 26-28' 

S89-6 @ 26-28' Tube #5 

S89-6 @ 26-28' Tube #6 

S89-7@ 9-12' 

SB9-7 @ 21.5-24' 

S89-7 @ 25.5-28' 
S89-7 @ 29-32' 

S89-7 @ 29-32' Tube #7 

S89-7 @ 35-37' 

S89-7 @ 35-37' Tube #8 

S89-7 @ 35-37' Tube #9 

P9-0S-349 @ 5' 

P9-0S-349 @ 1 O' 

P9-0S-349 @ 20' 
P9-0S-349 @ 25' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Source2 

HLA 

HLA 

HLA 

HLA 

HLA 
HLA 

HLA 

HLA 

HLA 
HLA 

HLA 

HLA 
HLA 

HLA 

HLA 

HLA 

HLA 

HLA 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 1 of 6 

Chiaro- Chiaro-
1,1,1-TCA 1,1-DCA Acetone benzene form PCA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

<5 ND <10 <5 ND <5 

<7 ND <14 <7 ND <7 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

<1300 ND <2600 <1300 ND <1300 

NA NA NA NA NA NA 
<640 ND <1300 <640 ND <640 

2000 ND <1300 <670 ND 2100 

<5 ND <11 <5 ND <5 

<6 ND <11 <6 ND <6 

<5 ND <11 <5 ND <5 

<5 ND <11 <5 ND <5 

1, 1, 1-TCA = 1, 1, 1-Trichloroethane 
1, 1-DCA = 1 , 1-Dichloroethane 

Concentration 1 

PCE 

NA 

NA 

NA 

NA 

ND 
ND 

NA 

NA 

NA 

NA 

ND 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

Freon- Methylene 
113 chloride Benzene 

NA NA 

NA NA 

NA NA 

NA NA 
6 16 

23* 9* 

NA NA 

NA NA 
NA NA 

NA NA 

5100 <1300 

NA NA 
<640 <640 
<670 <670 
26* 6* 

18 9 
45* <5* 

21 10 

NA = Not analyzed 
ND = Not detected 

NA 

NA 

NA 

NA 

ND 

ND 

NA 

NA 
NA 

NA 

ND 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

Ethyl-
Toluene benzene 

NA NA 

NA NA 

NA NA 

NA NA 

ND <5 
ND <7 

NA NA 

NA NA 

NA NA 
NA NA 

ND 720 

NA NA 
ND 1800 

ND 2800 

ND <5 

ND <6 

ND <5 

ND <5 

1 Concentrations are in µg/kg unless otherwise noted 

2 HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 

PCA = T etrachloroethane = Compound was also detected in the QC blanks 

B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

PCE = T etrachloroethene 
Freon-113 = 1, 1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

4115(2)\CLOS-PLN.FNL\SO-V&SV.531 

Total TPH 
Xylenes (mg/kg) 

NA <20 

NA <20 

NA 120 

NA <20 

<5 <20 
<7 <20 
NA 1100 

NA 2000 

NA 2500 

NA 11000 

1800 5000 

NA 4600 
4200 13000 
6500 30000 

<5 <20 

<6 100 

<5 <20 

<5 100 
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Sample ID 

P9-0S-349 @ 30' 

P9-0S-349 @ 35' 

P9-0S-349 @ 40' 

P9-0S-377 @ 5' 

P9-0S-377 @ 1 O' 

P9-0S-377 @ 15' 

P9-0S-377 @ 20' 

P9-0S-377 @ 25' 

P9-0S-377 @ 30' 

Pit 1 @ 2.8-3.0' 

Pit 1 @ 9.2-9.4' 

Pit 1 @ 13.5-13.7' 

Pit 1 @ 18.8-19.0' 

Pit 1 @ 26.8-27.0' 

Pit 1 @ 30.6-30.8' 

Pit 1 @ 41.6-41.8' 

Pit 1 @ 43.5-43.7' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Source2 

HLA 

HLA 

HLA 

HLA 

HLA 

HLA 

HLA 

HLA 

HLA 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

1,1,1-TCA 1,1-DCA 

<7 ND 

<7 ND 

<5 ND 

<6 ND 

<6 ND 

<6 ND 

<7 ND 

<6 ND 

<7 ND 

3200 ND 

19000 ND 

18000 590 

330 ND 

ND ND 

ND ND 

ND ND 

ND ND 

Page 2 of 6 

Chloro- Chloro-
Acetone benzene form PCA 

<14 <7 ND <7 

<14 <7 ND <7 

<10 <5 ND <5 

34* <6 ND <6 

27* <6 ND <6 

27* <6 ND <6 
37* <7 ND <7 

<12 <6 ND <6 

<13 <7 ND <7 

NA ND ND ND 

NA ND ND ND 

NA ND 200 ND 

NA ND ND ND 

NA ND ND ND 

NA ND ND ND 

NA ND ND ND 

NA ND ND ND 

1,1,1-TCA = 1,1,1-Trichloroethane 
1, 1-DCA = 1 , 1 -Dichloroethane 

Concentration 1 

PCE 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

260 

330 

870 

160 

ND 

ND 

ND 

Freon- Methylene 
113 chloride Benzene 

45* <7 

39 15 

40 8 

<6 <6 

<6 <6 

<6 11 

<7 7 

46 36 

69 23 

NA ND 

NA ND 

NA ND 

NA ND 

NA ND 

NA ND 

NA ND 

NA ND 

NA = Not analyzed 
ND = Not detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

ND 

Ethyl-
Toluene benzene 

ND <7 

ND <7 

ND <5 

ND <6 

ND <6 

ND <6 

ND <7 

ND <6 

ND <7 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

ND ND 

ND ND 

' Concentrations are in µg/kg unless otherwise noted 

2 HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 

PCA = T etrachloroethane = Compound was also detected in the QC blanks 

B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

PCE = Tetrachloroethene 
Freon-113 = 1, 1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

4115(2)\CLOS-PLN.FNL\SO-V&SV.531 

Total TPH 
Xylenes (mg/kg) 

<7 <20 

<7 <20 

<5 <20 

<6 200 

<6 <20 

<6 <20 

<7 <20 

<6 <20 

<7 <20 

NA 25000 

NA 39000 

NA 55000 

NA 20000 

NA 11000 

NA 16 

ND 16 

ND 56 
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Sample ID 

Pit 2 #1 @ 18.7-18.9' 
Ptt 2 #2@ 18.7-18.9' 

Pit 2 @ 26.0-26.2' 
Pit 2 @ 29.1-29.3' 
Pit 2 @ 39.8-39.9' 
Pit 2 @ 44.1-44.3' 
Pit 2 @ 57.5-57.8' 
Pit 2 @ 69.9-70.1' 

Pit 3 BH-1 @ 30.7-30.9' 
Pit 3 BH-2 @ 25.0-25.2' 

SG 86 @ 13.5-13.7' 
SG 86 @ 18.7-18.9' 
SG 86 @ 24.9-25.1' 
SG 86 @ 35.0-35.2' 
SG 86 @ 40.5-40. 7' 
SG 91 @ 28.6-28.8' 
SG 349 @ 0.0-1.8' 
SG 349 @ 2.9-4.6' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Source2 

Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 3 of 6 

Chloro- Chloro-
1,1,1-TCA 1,1-DCA Acetone benzene form PCA 

ND ND NA ND ND ND 
370 ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
240 ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 

ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 
ND ND NA ND ND ND 

1, 1, 1-TCA = 1, 1, 1-Trichloroethane 
1, 1-DCA = 1 , 1-Dich!oroethane 

Concentration 1 

PCE 

ND 
650 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1900 
230 
ND 
ND 
ND 
ND 
ND 
ND 

Freon- Methylene 
113 chloride 

NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 

NA = Not analyzed 
ND = Not detected 

Benzene 

NA 
NA 
NA 
NA 
NA 
ND 
NA 
ND 
ND 
ND 
NA 
NA 
NA 
NA 
ND 
ND 
NA 
NA 

Ethyl-
Toluene benzene 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
ND ND 
NA NA 
ND ND 
ND ND 
ND ND 
NA NA 
NA NA 
NA NA 
NA NA 
ND ND 
ND ND 
NA NA 
NA NA 

' Concentrations are in µg/kg unless otherwise noted 

2 HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 

PCA = T etrachloroethane = Compound was also detected in the QC blanks 

B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

PCE = T etrachloroethene 
Freon-113 = 1, 1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

4115(2)\CLOS-PLN.FNL\SO-V&SV.531 

Total TPH 
Xylenes (mg/kg) 

NA ND 
NA 13000 
NA 170 
NA ND 
NA 2600 
ND 44 
NA 250 
ND ND 
ND ND 
ND ND 
NA 18000 
NA 5200 
NA ND 
NA 8.0 
ND ND 
ND ND 
NA ND 
NA ND 
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Sample ID 

SG 349@ 9.0-10.0' 
SG 349 @ 14.0-14.8' 
SG 349 @ 20.3-21.3' 
SG 349 @ 5.3-26.3' 
SG 349 @ 29.7-30.4' 

SG 360 @ 0.0-2.5' 
SG 360 @ 4.0-5.0' 
SG 360 @ 9.0-9.9' 

SG 360 @ 14.0-14.7' 
SG 360 @ 19.0-20.0' 
SG 360 @ 24.0-25.0' 
SG 360 @ 29.0-29.4' 
SG 361 @ 0.0-2.5' 
SG 361 @ 4.0-5.0' 
SG 361 @ 9.0-10.0' 
SG 361 @ 16.0-16.4' 
SG 361 @ 19.5-19.8' 
SG 361 @ 24.0-25.0' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Source2 

Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

1,1,1-TCA 1,1-DCA 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
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Chloro- Chloro-
Acetone benzene form PCA 

NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 

1,1,1-TCA = 1,1,1-Trichloroethane 
1, 1-DCA = 1, 1-Dichloroethane 

Concentration 1 

PCE 

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

Freon- Methylene 
113 chloride 

NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 

NA = Not analyzed 
ND = Not detected 

Benzene 

NA 
NA 
NA 
NA 
ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Ethyl-
Toluene benzene 

NA NA 
NA NA 
NA NA 
NA NA 
ND ND 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

' Concentrations are in µg/kg unless otherwise noted 

2 HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 

PCA = Tetrachloroethane = Compound was also detected in the QC blanks 

B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

PCE = T etrachloroethene 
Freon-113 = 1, 1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

4115(2)\CLOS-PLN.FNLISO-V&SV.531 

Total TPH 
Xylenes (mg/kg) 

NA ND 
NA ND 
NA ND 
NA ND 
ND ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA 2.0 
NA ND 
.. A ND l'i/"\ 

NA ND 
NA ND 
NA ND 
NA ND 
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Sample ID 

SG 361 @ 38.0-39.3' 

OS BH-1 @ 18.9-19.1' 

OS BH-1 @ 34.3-34.5' 

OS BH-2 @ 9.9-10.1' 

OS BH-2 @ 22.5-22.6' 

OS BH-2 @ 31.1-31.3' 

OS BH-2 @ 41.8-42.0' 

OS BH-2 @ 55.2-55.4' 

OS BH-2 @ 69.0-69.2' 

OS BH-3 @ 21.0-21.2' 

OS BH-3 @ 44.1-44.3' 

OS BH-3 @ 54.7-55.0' 

OS BH-4@ 27.5-27.7' 

OS BH-5@ 14.0-14.2' 

OS BH-5@ 19.6-19.9' 

OS BH-5 @ 23.4-23.6' 

OS BH-6@ 13.6-13.8' 

OS BH-6 @ 47.0-47.2' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Source2 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Metric 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 5 of 6 

Concentration 1 

Chiaro- Chloro- Freon- Methylene 
1, 1, 1-TCA 1,1-DCA Acetone benzene form PCA PCE 113 chloride Benzene 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND ND 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND ND 

ND ND NA ND ND ND ND NA ND ND 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND ND 

ND ND NA ND ND ND ND NA ND NA 

ND ND NA ND ND ND ND NA ND NA 

' Concentrations are in µg/kg unless otherwise noted 1,1,1-TCA = 1,1,1-Trichloroethane 
1, 1-DCA = 1 , 1-Dichloroethane 

NA = Not analyzed 
ND = Not detected 

Ethyl-
Toluene benzene 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

ND ND 

NA NA 

ND ND 

ND ND 

NA NA 

NA NA 

ND ND 

NA NA 

NA NA 

2 HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 

PCA = T etrachloroethane = Compound was also detected in the QC blanks 

B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

PCE = Tetrachloroethene 
Freon-113 = 1, 1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

4115(2)\CLOS-PLN.FNL\SO-V&SV.531 

Total TPH 
Xylenes (mg/kg) 

NA ND 

NA 12 

NA ND 

NA ND 

NA ND 

NA 68 

NA 24 

NA 16 

NA 16 

ND ND 

NA 16 

ND 16 

ND ND 

NA ND 

NA 16 

ND 12 

NA 12 

NA ND 
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Sample ID 

OS BH-6 @ 52.6-52.8' 
OS BH-6 @ 70.0-71.0' 
OS BH-7@ 22.1-22.3' 
OS BH-7 @ 33.5-33.7' 
OS BH-7 @ 37.0-37.2' 

OS BH-8 @ 4.6-4.9' 
OS BH-8 @ 33.9-34.1' 
OS BH-8 @ 49.7-49.9' 

OS BH-9 @ 4.5-4.9' 
OS BH-9 @ 32.0-32.5' 
OS BH-9 @ 49.5-49.7' 

BH-10@ 37.3-37.6' 
BH-11 @ 36.3-36. 7' 

SB-1 C @ 25-26' 
SB-5 @ 19-21' 
SB-5 @ 64-66' 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Source2 

Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 
Metric 

B&R 
B&R 
B&R 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

1, 1, 1-TCA 1,1-DCA 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
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Chloro- Chloro-
Acetone benzene form PCA 

NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA 120 ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND ND ND 
NA ND NA NA 
NA ND NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1, 1, 1-TCA = 1,1, 1-Trichloroethane 
1, 1-DCA = 1, 1 ·Dichloroethane 

Concentration 1 

PCE 

ND 
ND 
ND 
ND 
170 
ND 
160 
ND 
ND 
ND 
ND 
NA 
NA 

NA 
NA 
NA 

Freon- Methylene 
113 chloride 

NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA ND 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA = Not analyzed 
ND = Not detected 

Benzene 

NA 
ND 
ND 
NA 
ND 
NA 
NA 
ND 
NA 
NA 
ND 
ND 
ND 

NA 
NA 
NA 

Ethyl-
Toluene benzene 

NA NA 
ND ND 
ND ND 
NA NA 
ND 190 
NA NA 
NA NA 
ND 140 
NA NA 
NA NA 
ND ND 
ND ND 
ND ND 

NA NA 
NA NA 
NA NA 

1 
Concentrations are in µg/kg unless otherwise noted 

2 HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 

PCA = T etrachloroethane = Compound was also detected in the QC blanks 

B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

PCE = Tetrachloroethene 
Freon-113 = 1,1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

4115\CLOS-PLN.DFnSO-V&SV.594 

Total TPH 
Xylenes (mg/kg) 

NA ND 
ND ND 
ND ND 
NA ND 
440 12 
NA 12 
NA ND 
300 12 
NA 8 
NA 150 
ND 8 
ND ND 
ND 8 

NA <20 
NA <20 
NA <20 
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Table 3-3. Summary of TCLP Inorganic Constituents Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 1 of 2 

Concentration (mg/L) 

Arsenic Barium Cadmium Chromium Lead Mercury 
Sample ID Source1 

(TCLP Extract) (TCLP Extract) (TCLP Extract) (TCLP Extract) (TCLP Extract) (TCLP Extract) 

I TCLP Limit I -- I 5.0 I 100.0 I 1.0 I 5.0 I 5.0 I 0.2 

SB9-6 @ 8-11' HLA 0.004 0.63 0.0010 <0.006 <0.002 <0.0002 

SB9-6 @ 18-20' HLA <0.003 1.21 <0.0005 <0.006 <0.002 <0.0002 

SB9-6 @ 20-23' HLA <0.003 0.7 <0.0005 0.011 <0.002 <0.0002 

SB9-6 @ 26-28' HLA <0.003 1.22 0.0006 0.006 0.008 <0.0002 

SB9-6 @ 26-28' Tube #5 HLA <0.003 1.3 0.0012 0.007 0.002 <0.0002 

SB9-6 @ 26-28' Tube #6 HLA 0.009 0.010 0.0008 0.011 <0.002 <0.0002 

SB9-7 @ 9-12' HLA <0.003 0.75 0.0005 0.007 0.003 <0.0002 

SB9-7 @ 21.5-24' HLA 0.004 2.22 0.0010 <0.006 <0.002 <0.0002 

SB9-7 @ 25.5-28' HLA <0.003 1.81 <0.0005 0.009 <0.002 <0.0002 

SB9-7 @ 29-32' HLA 0.008 3.59 0.0011 0.009 <0.002 <0.0002 

SB9-7 @ 29-32' Tube #7 HLA 0.008 1.81 0.0012 0.006 <0.002 <0.0002 

SB9-7 @ 35-37' HLA 0.008 1.72 0.0007 0.007 <0.002 <0.0002 

SB9-7 @ 35-37' Tube #8 HLA 0.005 1.84 0.0006 <0.006 <0.002 <0.0002 

SB9-7 @ 35-37' Tube #9 HLA 0.004 3.12 0.0006 0.01 <0.002 <0.0002 

P9-0S-349 @ 5' HLA 0.007 1.21 0.0009 0.012 0.012 <0.0002 

P9-0S-349 @ 1 O' HLA 0.005 0.4 <0.0006 0.013 0.011 <0.0002 

P9-0S-349 @ 20' HLA <0.003 0.77 <0.0006 0.009 0.004 <0.0002 

1 
HLA = Harding Lawson Associates (1991a) 

4115(2)\CLOS-PLN.FNL\SO-INORG.531 

Selenium Silver 
(TCLP Extract) (TCLP Extract) 

I 1.0 I 5.0 I 
<0.003 <0.0005 

<0.003 <0.0005 

<0.003 0.0026 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0005 

<0.003 <0.0006 

<0.01 <0.0006 

<0.003 <0.0006 
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Table 3-3. Summary of TCLP Inorganic Constituents Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 2 of 2 

Concentration (mg/L) 

Arsenic Barium Cadmium Chromium Lead Mercury 
Sample ID Source1 

(TCLP Extract) (TCLP Extract) (TCLP Extract) (TCLP Extract) (TCLP Extract) (TCLP Extract) 

I TCLP Limit I -- I 5.0 I 100.0 I 1.0 I 5.0 I 5.0 I 0.2 

P9-0S-349 @ 30' HLA <0.003 1.48 <0.0006 0.009 0.007 <0.0002 

P9-0S-349 @ 35' HLA <0.003 1.36 <0.0006 0.011 0.005 <0.0002 

P9-0S-349 @ 40' HLA 0.005 0.23 0.0013 <0.007 <0.002 <0.0002 

P9-0S-377 @ 5' HLA 0.004 1.05 <0.0006 0.009 0.003 <0.0002 

P9-0S-377 @ 1 O' HLA 0.01 0.19 0.0018 0.007 0.004 <0.0002 

P9-0S-377 @ 15' HLA <0.003 0.15 0.003 0.011 0.009 <0.0002 

P9-0S-377 @ 20' HLA 0.003 0.16 0.0010 0.011 0.003 <0.0002 

P9-0S-377 @ 25' HLA 0.006 0.06 0.0009 <0.007 <0.002 <0.0002 

P9-0S-377 @ 30' HLA 0.011 0.32 <0.0006 <0.007 <0.002 <0.0002 

1 HLA = Harding Lawson Associates (1991a) 

4115(2)\CLOS-PLN.FNL\SO-INORG.531 

Selenium Silver 
(TCLP Extract) (TCLP Extract) 

I 1.0 I 5.0 I 
<0.003 <0.0006 

<0.003 <0.0006 

<0.003 <0.0006 

<0.003 <0.0006 

<0.01 <0.0006 

<0.003 <0.0006 

<0.01 <0.0006 

<0.02 <0.0006 

<0.003 <0.0006 
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Table 3-4. Summary of Organic Compounds Detected in Ground-Water Samples 
Roswell Compressor Station No. 9 

Sample ID Source2 Date Benzene Toluene 

NMWOCC Ground-Water 
10 750 

Standard 

MW-1 HB 09/21/92 370 61 

MW-2 B&R 10/09/93 6,500 15,000 

MW-3 B&R 04/30/93 <5 <5 

MW-5 B&R 04/30/93 <5 <5 

MW-6 DBS&A 12102194 <0.5 <0.5 

TW-1 DBS&A 12122194 <1 <5 

Well #55 DBS&A 12122194 <1 <5 

' Concentrations are in µg/L unless otherwise noted 
2 HB =Halliburton NUS Environmental Corp. (1992) 

B&R =Brown and Root Environmental (1993) 
DBS&A =Daniel B. Stephens & Associates, Inc. (1994) 

3 Total xylenes 
• Sum of naphthalene and methylnaphthalene 
5 Off-site water supply well; see Figure 2-5 for location 

1,1,1-TCA = 1,1,1-Trichloroethane 
1, 1-DCA = 1, 1-Dichloroethane 
MEK = Methyl ethyl ketone 

NA = Not analyzed 
ND = Not detected 
NS = No standard 

4115(3)\CLOS-PLN. 195\GW-V&SV.195 

Ethyl-
benzene 

750 

110 

2,100 

<5 

<5 

<0.5 

<5 

<5 

Concentration 1 µ7 / L-
v 

p-Xylene, 2-Butanone 2-Methyl-
o-Xylene m-Xylene 1,1,1-TCA 1,1-DCA (MEK) Naphthalene naphthalene 

6203 60 NS NS NS 304 

120 820 180 560 220 34 51 

13,0003 <300 <300 NA NA NA 

NA NA <5 <5 NA NA NA 

NA NA <5 <5 NA NA NA 

<0.53 <0.2 <0.2 NA NA NA 

<5 <5 <5 <100 <10 <10 

<5 <5 <5 <100 NA NA 

Petroleum 
4-Methyl- Hydrocarbons 

phenol (mg/L) 

NS NS 
I......_ 

250 37 

NA NA 

NA <0.2 

NA <0.2 

NA <2.5 

<10 NA 

NA NA 
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Table 3-5. Summary of Inorganic Constituents Detected in Ground-Water Samples 
Roswell Compressor Station No. 9 

Concentration (mg/L) 

Arsenic Barium Cadmium Chromium Lead Mercury Selenium 

Sample ID Source1 Date T D 

NMWQCC Ground-Water 
NS 0.1 

Standards 

MW-1 HB 09/21/92 0.19 NA 

MW-3 B&R 04/30/93 NA NA 

CES 03/23/94 <0.03 <0.03 

MW-5 B&R 04/30/93 NA NA 

CES 03/23/94 <0.03 <0.03 

TW-1 DBS&A 12122194 <0.05 NA 

Well #52 DBS&A 12122194 <0.05 NA 

1 HB =Halliburton NUS Environmental Corp. (1992) 
B&R = Brown and Root Environmental (1993) 
CES =Cypress Engineering Services (1994) 
DBS&A =Daniel 8. Stephens & Associates, Inc. (1994) 

2 Off-site water supply well; see Figure 2-5 tor location. 

TDS = Total dissolved solids 

T D 

NS 1.0 

4.4 NA 

NA NA 

0.09 0.02 

NA NA 

0.38 0.01 

0.14 NA 

0.02 NA 

T = Total metals concentrations determined on unfiltered samples 

T D T D 

NS 0.01 NS 0.05 

<0.005 NA 0.01 NA 

NA NA NA NA 

<0.01 <0.01 <0.01 <0.01 

NA NA NA NA 

<0.01 <0.01 0.03 <0.01 

<0.005 NA <0.01 NA 

<0.005 NA <0.01 NA 

D = Dissolved metals concentrations determined on samples filtered in the laboratory prior to analysis 
NA = Not analyzed 
NS = Not standard 

T D T D T D 

NS 0.05 0.002 NS NS 0.05 

<0.05 NA <0.0002 NA <0.003 NA 

NA NA NA NA NA NA 

0.04 <0.03 <0.0002 <0.0002 <0.04 <0.04 

NA NA NA NA NA NA 

0.04 <0.03 <0.0002 <0.0002 <0.04 <0.04 

0.06 NA <0.0002 NA <0.1 NA 

<0.05 NA <0.0002 NA <0.1 NA 

Silver 

T D TDS 

NS 0.05 1000 

<0.01 NA NA 

NA NA 3,400 

<0.01 <0.01 NA 

NA NA 3,800 

<0.01 <0.01 NA 

<0.01 NA 1,290 

<0.01 NA 2,420 

Note: New Mexico Water Quality Control Commission (NMWQCC) ground-water standards pertain to dissolved constituents, except mercury; the mercury standard applies to the total (unfiltered) mercury 
concentration. 
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Table 3-6. Well Coordinates and Depth to Water 
for Existing Monitor Wells 

RP Ground-Water 
Elevation2 DTW3 Elevation 

Monitor Well Location1 (feet asl) (feet) (feet asl) 

RW-1 N1999.1 E224.4 3612.03 NA NA 

MW-1 N2001.4 E217.6 3612.95 NA NA 

MW-18 N1854.0 E265.5 3610.44 NA NA 

MW-2 N2034.3 E102.4 3612.83 NA NA 

MW-3 N1629.8 E265.3 3614.88 64.6 3550.28 
64.58 3550.30 

MW-5 N2049.7 W151.0 3612.78 62.55 3550.23 
62.64 3550.14 

MW-6 N1607.4 W266.2 3618.62 65.5 3553.12 
63.59 3555.03 

Note: Well coordinates surveyed December 1, 1994 by Atkins Engineering Associates, Inc. (Roswell) 

1 Horizontal coordinates relative to station datum (see Figure 2-1). 
2 Reference point elevation (feet above sea level) for each monitor well determined relative to station datum. 
3 Depth to water (DTW) below RP on top of casing. 
4 Ground-water elevation determined as RP elevation minus DTW 

Boring logs, if available, are provided in Appendix G. 
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Date/Time 
Measured 

NA 

NA 

NA 

NA 

12/04/94 1145 
12/22/94 1721 

12/04/94 1140 
12/22/94 1728 

12/04/94 1155 
12/22194 1715 
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Table 6-1. Analytical Parameters, Methods, and Data Quality Objectives 

Analyte Class EPA Method1 

Soils and Ground Water 

voes 8240 

SVOCs 8270 

PCBs 8080 

Appendix IX total metals4 6010/7000 

Total cyanide 9012 

Total sulfide 9030 

Total petroleum hydrocarbons 418.1 

Ground Water Only 

Major cations5 6010 

Total alkalinity 310.1 

Chloride 9250 

Sulfate 9038 

Nitrate and nitrite 9200 

TDS 160.1 

' U.S. EPA, 1986. 
2 Relative percent difference between duplicate. 
3 Percent recovery of matrix spike. 

Precision 
Objective 
(RPD)2 

20 

30 

30 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

4 Includes Ag, As, Ba, Be, Cd, Co, Cr, Cu, Hg, Ni, Pb, Sb, Se, Sn, Tl, V, Zn. 
5 Includes Ca, K, Mg, Na, Fe, Mn. 
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Accuracy Completeness 
Objective Objective 

(%R)a (%) 

80 to 120 90 

60 to 140 90 

60 to 140 90 

80 - 120 90 

80 to 120 90 

80 to 120 90 

NA 90 

NA 90 

NA 90 

NA 90 

NA 90 

NA 90 

NA 90 
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Table 6-2. Sample Collection Protocol 

EPA 
Analyte Method Sample Volume/Container 

Soil Matrix 

voes 8010/8020 2.5" x 6" brass ring 

SVOCs 8270 2.5" x 6" brass ring 

PCBs 8080 2.5" x 6" brass ring 

Appendix IX metals1 6010/7000 2.5" x 6" brass ring 

Total cyanide 9010 2.5" x 6" brass ring 

Total sulfide 9030 2.5" x 6" brass ring 

TPH (gasoline) 418.1 2.5" x 6" brass ring 

Ground-Water Matrix 

voes 8240 Two 40-ml septum vials 

SVOCs 8270 1 L glass 

PestslPCBs 8080 1 L glass 

Phosphorus pesticides 8140 1 L glass 

Chlorinated herbicides 8150 1 L glass 

Appendix IX metals1 6010/7000 1 L glass 

Total cyanide 9010 1 L glass 

Total sulfide 9030 1 L glass 

TPH (gasoline) 418.1 Two 40-ml septum vials 

Major cations2 3010/6010 500-ml plastic 

Bicarbonate (total) 310.1 500-ml plastic 

Chloride (total) 9250 500-ml plastic 

Nitrate (total) 9200 500-ml plastic 

Sulfate (total) 9038 500-ml plastic 

TDS 160.1 500-ml plastic 

Note: All laboratory analyses to be perfonned on unfiltered ground-water samples. 

1 Includes Ag, As, Ba, Be, Cd, Co, Cr, Cu, Hg, Ni, Pb, Sb, Se, Sn, Tl, V, Zn. 
2 Includes Ca, K, Mg, Na, Fe, Mn. 
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Sample Preservation 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

HCI to pH<2; chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Chill to 4°C 

Na OH to pH> 12 

ZnAc + NaOH to pH> 12 

HCI to pH<2; chill to 4°C 

HN03 to pH<2 

Chill to 4°C 

Chill to 4°C 

H2S04 to pH<2; chill to 4°C 

Chill to 4°C 

Cihll to 4°C 

Holding 
Time 

14 days 

14/40 days 

14/40 days 

6 months 

14 days 

7 days 

28 days 

14 days 

7/40 days 

7/40 days 

7/40 days 

7/40 days 

6 months 

14 days 

7 days 

28 days 

6 months 

14 days 

28 days 

28 days 

28 days 

7 days 
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March 7, 1994 
Notice of Deficiency 



ATTACHMENT 

TRANSWESTERN PIPELINE COMPANY 

NOTICE OF DEFICIENCY 

Liquid Waste Impoundment Closure Plan 

MARCH 7, 1994 

Introduction: 

The following is a list of the required information that 
Transwestern Pipeline Company (TW) must_ provide to the New Mexico 
Environment Department (NMED), Hazardous and Radioactive 
Materials Bureau (HRMB). Quotes in bold, below, are taken 
directly from the text submitted by TW, dated June 21, 1993: 

I. Closure Plan [HWMR-7, Part VI, 40 CFR, §§265.111 and 112] 

a) 

b) 

c) 

d) 

Provide a comprehensive Closure Plan identifying the 
steps necessary to perform closure of the Compression 
Station No. 9 Surface Impoundment (hereafter, facility). 
Include a description of how final closure of the 
facility will be conducted. 

Present a closure schedule for the surface impoundment 
in question, including at a minimum, the total time 
required to close the hazardous waste management unit 
and the time required for intervening closure 
activities which will allow tracking of the progress of 
the partial and final closure. 

(Page 5, Section 5.0,): "Summary of Interim Corrective 
Measures" 

Submit a report to HRMB, on a monthly basis, describing 
the status oof the interim corrective measures being 
implemented by TW. This will enable HRMB to keep track 
of the progress of the corrective action interim 
.measures. 

(Page 5, Section 6.0, second paragraph): "The vertical 
and lateral extent of contamination in this zone has 
been clearly defined." 

Provide the documentation evidence necessary to support 
this statement. The copy of the Brown and Root letter 
report, enclosed in a September 7, 1993 letter to Mr. 

TW NOD, Page 1 



Edward Horst, is insufficient documentation to support 
this statement. 

e) Provide a map similar to Brown and Root's Attachment 1 
of May 15, 1993, but with the limits of the recoverable 
petroleum hydrocarbons clearly established such that 
the lateral and vertical extent of the contamination 
plume limits of interest will no longer be termed 
"suspect" as indicated on the TW's Attachment 1 
mentioned above. Include an indication of the 
locations of monitoring wells. 

f) (Page 6, Section 7 .0, paragraph 4): " ... an inside-out 
approach will be used to determine boring locations." 

Provide an adequate method to delineate the horizontal 
ahd vertical extent of contamination,. This is ·required 
because the ~eneral application of ·an "inside-out" 
approach to investigating the contamination, both 
within the perched aquifer and the uppermost aquifer is 
acceptable, however, the approach specified in this 
section is inadequate for delineating the extent of the 
contamination both vertically and horizontally. 

g) Submit a site-specific map indicating the location of 
the liquid waste impoundment under discussion in 
relation to the facility site. Include TW's Figure 2 
that was mentioned, but not included in the June 21, 
1993 report and closure plan. 

h) Furnish an estimate of the maximum inventory of 
hazardous waste that needs to be removed from the 
contaminated site, including, the methods and steps TW 
plans to use for removing, transporting, treating, 
storing or disposing of all hazardous waste of 
interest. 

i) Submit a detailed description of the measures that will 
be taken to remove or decontaminate all hazardous waste 
residues and contaminated equipment, containment 
system, structures, and soils during final closure. 

II. Amendment of Plan [HWMR-7, Part VI, 40 CFR, §265.112(c)] 

The Closure Plan must contain provisions for possible amendment 
of the Closure Plan and for notifying the Secretary, NMED at 
least 60 days prior to the any proposed change(s) in corrective 
action design or operation, preceded by a 180 day notification to 
the date on which TW expects to begin closure of the surface 
impoundment, in accordance with the approved closure plan. 

TW NOD, Page 2 



III. Disposal or Decontamination of Equipment, Structures and 
Soils [HWMR-7, Part VI, 40 CFR, §265.114] 

a) Demonstrate how disposal or decontamination of all 
equipment, soils, and structures will be conducted 
during partial and final closure periods. Include the 
anticipated amount of time within which TW plans to 
submit to the Secretary, NMED, by registered mail, a 
certification that the hazardous waste management 
facility has been closed in accordance with 
specifications in the a~proved closure plan. 

b) (Page 5, Section 6. 0, first paragraph) : "Remediation of 
the shallow perched zone ... " 

Explain the "natural clay basin", and the "presumed 
basin", described in earlier portions of the Closure 
Plan [ Section 4.0, paragraph 3, fourth sentence; and 
paragraph 4, first sentence] . This is confusing and 
may lead to misunderstanding in the future. 

TW must assign a formal title to the liquid waste 
impoundment for all subsequent documentation. For 
purposes of the assessment portion of the ·closure Plan, 
the saturated material within .. the liquid waste 
impoundment should henceforth be referred to as the 
"perched aquifer". 

IV. Ground Water monitoring [BWMR-7, Part VI, §265.90-93] 

a) Provide a ground-water monitoring program capable of 
determining the facility's impact on the quality of the 
ground water in the uppermost aquifer underlying the 
facility. The ground water monitoring system must be 
capable of yielding ground water samples for analysis. 
Also explain how any leachate collection, and run-on 
and run-off controls will be managed. 

b) (Page 6, Section 7 .0, paragraph 3): "Additional 
investigations and evaluation are required prior to 
development of a final corrective measures plan for the 
lower unconfined aquifer." 

The requirements for additional investigations (a 
ground water quality assessment plan) are outlined and 
described in HWMR-7, Part VI, 40 CFR, §265. 93 (d) (4), 
265.93(e) and 265.94(b). Additional requirements 
pertaining to the ground water quality assessment plan 
may be found in HWMR-7, Part VI, 40 CFR, §265.112(b) (4) 
and 2 6 5. 112 ( b) ( 5) . 

For purposes of the assessment portion of the Closure 
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Plan the "lower unconfined aquifer" will be referred to 
as the "uppermost aquifer". See HWMR-7, Part I, 40 
CFR, §260.10 for the definition of "uppermost aquifer". 

c} Provide an acceptable ground water quality assessment 
plan which should include, at a minimum, the following: 

1. A characterization of the uppermost aquifer 
including flow nets, cross-sections, hydraulic 
conductivities of the aquifer and any confining 
units based upon site-specific data (pump or slug 
test data}, and all calculations of hydraulic 
conductivity based on the data. 

2. The hydraulic conditions and potential contaminant 
pathways; 

3. The propos.ed assessment monitoring system; 

4. The investigative approach that will be used to 
fully characterize the rate, extent and 
concentrations of hazardous constituents and each 
investigatory phase involved; 

5. The number, location, screen placement and depth 
of the wells that will initially be installed and 
the rationale for these decisions; 

6. The strategy to be used in subsequent 
investigatory phases; 

7. The chosen method of well drilling, construction 
and completion, 

8. A comprehensive sampling and analysis plan 
(program} that will be used, including the number 
of samples to be collected and analyzed; 

9. A data collection and data analysis quality 
assurance/quality control (QA/QC} program 

10. The data analysis procedures that will be used to 
interpret the analytical data; and 

·11. The schedule of implementation of each phase of 
the assessment program. 

TW NOD, Page 4 
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OCT-10-1994 10:20 FROM ENRON ROSWELL DISTRICT TO 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 

17136467247 P.k:ll 

1190 St. Frtlncis Driue, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 
JUDITH M.1.:Sl'INOSA 

SECRETARY 

BRUCE KING 
GOVERNOR 

RONCUllBY 
DEPUTY SECRII'I'ARY 

September 28, 1994 

Mr. Larry Campbell 

CERTIFIED MAIL 
RETURN RECEIPT 'DV.nm.!~~n 

Division Environmental Specialist 
Transwestern Pipeline Company 
Roswell, New Mexico 88202-17li 

RE: Notice of Technical DeficiQncy (NOD} o~ Closure Plan fo~ 
Roswell Coa;>ressor Station Surface Impoundments. 

Dear Mr Campbell: 

The New Mexico Environme~t Department (NMED) has reviewed for 
technical adequacy, the May 31, 1994 Transwestern Pipeline 
Company (TW) Closure Plan for Roswell Compressor Station Surface 
Impoundments as required under the Resource Conservation and 
Recovery Act (RCRA) . 

After reviewing the Closure Plan, NMED has found it to be 
technically deficient. The enclosed attachment lists the 
required information. 

The information requested in the attachment must be submitted to 
NMED within thirty (30) days of receipt of this NOD. Failure to 
submit the required information in this designated time may 
result in our proposal to disapprove the closure plan or an 
appropriate enforcement act. 

If. you have any questions about how detailed your responses to 
any deficiency item should be, contact Ms. Teri Davis or Mr. 
Cornelius Amindyas at 827-4308 for further discussion. 

\SiTierel.. , : 
\~' .· 

j~B~nito Garcia, Chief 
~:v 'I:lsizardous and Radioactive Materials Bureau 

cc: Barbara Hoditschek, HRMB 
Tracy Hughes, NMED 
David Neleigh, EPA Region 6, w/Enclosures 
Teri Davis, HRMB 
File Red-94 
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OCT-10-1994 10:21 FROM ENRON ROSWELL DISTRICT TO 17136467247 P.02 

ATTACHMENT 

CLOSURE PLAN FOR ROSWELL COMPRESSOR STATION SURFACE IMPOUNOMEN'l'S 

NOTICE OF DEFICIENCY 

September 28, 1994 

NOTE: (1) The sections and pages quoted in parentheses 
correspond to the sections and pages of the May 31, 1994 cover 
letter and Closure Plan that Transwestern Pipeline Company (TW) 
submitted to the New Mexico Environment Department/Hazardous and 
Radioactive Materials Bureau (HRMB). 

(2) The New Mexico Hazardous Waste Management Regulations 
formerly written as BWMR-7, shall from now henceforth be written 
as 20 NMAC 4.1. 

1. Performance Standards: 20 NMAC 4 .1, Subpart VI, 40 CFR, 
§265.112 

(CovQr Letter): As stated in May 31, 1994 TW cover letter, "the 
compounds which have triggered RCRA involvement at this site are 
present in concentrations below USEPA proposed action levels for 
RCRA closure(proposed Subpart S, 7/27/90)". It should be 
clarified that acceptable ground water protection standards for 
RCRA units are derived using the guidance of Subpart S 
(Appendices A[Examples of Concentrations Meeting Criteria for 
Action Levels], B[Maximurn Contaminant Levels], and C[Range of 
Concentrations for Establishing Media Protection Standards for 
Carcinogens]), plus New Mexico and U.S. EPA Drinking Water 
Standards, as well as risk assessment-derived concentrations that 
consider the effects of multiple constituents [52 FR No. 53 p. 
8706, March 19, 1987]. 

Semi-volatile organic compounds (SVOC), volatile organic 
compounds (VOC), and metals have been detected above acceptable 
levels in the ground water of the uppermost aquifer underlying 
the subject regulated units (see Tables 3-4 and 3-5 of Closure 
Plan). The determination of a release from the unit(s) has 
already been shown by previous analysis indicating concentrations 
of svoc, voe, and metals above appropriate regulatory levels. 

The Toxicity Characteristic Leaching Procedure (TCLP) is designed 
to determine the mobility of both organic and inorganic analytes 
present within wastes. This test is not appropriate for 
comparison with concentration limits to be established in the 
closure plan to ensure hazardous constituents. do not exceed 
ground water protection standards. Ground water monitoring for 
20 NMAC 4.1, Subpart v, 40 CFR, §264 Appendix IX constituents 
should be proposed in the closure plan in lieu of TCLP for ground 
water evaluations. 

TW Tech. NOD, p. 1 
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2. Corrective Action Plan: 20 NMAC 4.1, Subpart V, 40 CFR, 
§264.97 and 264.112 

(Section 1.2, Paqe 2): Bullet #7 indicates that TW intends to 
apply for clean closure certification. However, data indicates 
that the uppermost aquifer has already been impacted. TW must 
therefore provide HRMB with detailed ground water assessment and 
ground water remediation plans, as well as the time frames 
associated with ground water remediation at similar sites. 

3. Location of Surface !mpoundments 

(2.1, Page 5): The latitude and longitude of all three surface 
impoundments should be included in this section. 

4. Hazardous Waste Inventory 

(Section 2.2, Page 6): This section must contain information 
describing knowledge of process for the spent halogenated 
solvents (F001 wastes). How were these wastes utilized at this 
facility, what was the disposal practice (burning pits?), and how 
much of the waste was handled at the facility during what periods 
of time, etc? What prompted TW to believe that a contamination 
problem may exist at the compressor station? What led to the 
initial soil gas survey? TW must explain and clarify these 
comments. 

5. Releases from Surface ;rtapo'1lldments: 20 :iomc 4.1, subpart V, 
40 CFR, §264 Sw;pirt F 

(Section 3.6.3, Page 26): The sentence nthe lateral extent is 
bounded on-site by two clean monitoring wells along the northern 
{MW-5) and eastern (MW-3) fencelines" must be verified by 

Appendix IX sampling. Additionally, TW must determine the 
background water quality and specify the statistical method(s) 
that will be used in evaluating ground-water monitoring data for 
all hazardous constituents listed in Appendix IX. The background 
water quality evaluation must follow the requirements of 20 NMAC 
4.1 Subpart v, Section 264 Subpart F. 

6. Ground Water Elevations 

(Section 3.6.3,Paqe 26): Ground water elevations are not 
included in this closure plan, preventing the evaluation of the 
direction of ground-water flow using MW lB, 2,3,and 5. T~e 
closure plan must include estimates on the direction of ground 
water flow, based on data from monitoring wells completed within 
the uppermost aquifer and screened within the same elevation 
intervals. 

TW Tech. NOD, p. 2 
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7. (Section 3.6.3, Paqe 27): Include a descriptive summary of 
the ground water impacts in this section. 

8. Waste Characterization: 20 NMAC 4.1, S\lbpart V, §264 Appendi.z 
IX 

(Saction 4.0, Paqe 28): 

All surface impoundments should be characterized with respect to 
20 NMAC 4.1, Subpart V, 40 CFR, §264 Appendix VIII hazardous 
constituents. 

9. Soil Assessment Plan: (Section 4.1, Paqe 28); 

A plan should be included in the Closure Plan to satisfy the 
sampling requirements of characterization at each impoundment. 
Based on the results from the surface impoundment 
characterization, a complete hazardous constituent list for the 
soil-assessment plan should be compiled for HRMB's approval. 

10. (Section 4 .1, Paqe 28, Fiq. 4-1) : 

The proposed soil boring locations in Figure 4-1 are inadequate 
to assess the extent of contamination. As mentioned in the March 
7, 1994 NOD, the investigatory approach that will be used to 
fully characterize the rate, extent and concentrations of 
hazardous constituents and each investigatory phase involved must 
specify the number, location and depth of sampling; the rationale 
of sampling locations must be clearly stated. A phased approach 
to the soil assessment should be included in this section. 

For example, if contamination is detected in the Phase I soil 
borings, a Phase II sampling plan will be submitted to HRMB for 
approval to further define the extent of soil contamination. A 
contingency sampling plan should be included in this section 
which will include such information as a predetermined distance 
(horizonal and vertical) and direction proposed to extend the 
sampling locations when contamination is detected in any of the 
soil borings. This approach will assure that the extent of 
contamination in a lateral manner and vertical manner has been 
assessed. 

11. (Section 4 .1, Paqe 28) : 

Include in this section a reference to the Standard Operating 
Procedures for assuring that cross-contamination between zones of 
saturation (perched zone and the uppermost aquifer) will not 
occur. 

TW Tech. NOD, p. 3 
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12. Laboratory Analysis: 
AppenClixIX 

20 NMAC 4.1, Subpart V, 40 Ci"R, §264 

(Section 4.4, Paqe 30): 

Laboratory analysis of soil samples should include Appendix IX 
hazardous constituents for the soil samples characterizing the 
surface impoundments. Appropriate analytical methods and 
parameters should be in accordance with 20 NMAC 4.1, Subpart II, 
40 CFR 261 Appendix VIII suggestions. Based on the results from 
the surface impoundments, the Director, Water and Waste 
Management Division (hereafter Director) will determine what 
hazardous constituents will constitute the list for sampling 
during the phased investigation for soil assessment. Table 5-1 
should be revised as appropriate. 

13. Ground Water Assessment Plan: (Section 5.1, Paqe 34). 

All monitoring wells should be constructed in accordance with the 
U.S. EPA RCRA Ground-Water Monitoring Technical Enforcement 
Guidance Document (TEGD) (September 1986) and updates as 
appropriate from the EPA RCRA Ground-Water monitoring: Draft 
Technical Guidance (November 1992). The screened intervals 
proposed in the closure plan should not exceed fifteen feet 
within the aquifer. 

14. (Section 5.1, Paqe 34): 

The latitude and longitude of all monitoring wells to be utilized 
in the compliance monitoring program and corrective action 
program should be summarized in table form. The coordinate 
system utilized in correspondence with HRMB should be consistent. 
It is suggested that the location system shown in Table 3-1 be 
replaced with the latitude-longitude system for consistency with 
state Engineer Off ice records and surface impoundments 
descriptions. 

15. (Sect.io:o 5, l. l, Paqe 34) . 

HRMB understands that the proposed locations of the monitoring 
wells are tentative. TW should address the possibility that 
information gained from drilling monitoring wells closest to the 
impoundments may change the proposed location of monitoring wells 
shown in Figure 5-1. 

16. (Section 5.1.1, Paqe 34). 

The proposed monitoring well locations in Figure 5-1 are 

TW Tech. NOD, p. 4 
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inadequate to assess the extent of contamination. As mentioned 
in the previous NOD, the investigatory approach that will be used 
to fully characterize the rate, extent and concentrations of 
hazardous constituents and each investigatory phase involved must 
specify the number, location and depth of sampling. Also, the 
rationale of sampling locations must be clearly stated. 

A phased approach to the ground water assessment needs to be 
included in this section. If contamination is detected in the 
initial downgradient monitoring wells, a Phase II sampling plan 
will be submitted to HRMB for approval to further define the 
extent of ground water contamination. A contingency sampling 
plan should be included in this section which will include such 
information as a predetermined distance and direction proposed to 
extend the sampling locations in a lateral and vertical manner to 
determine extent. 

17. (Section 5 .1. 2, Paqe 35) . 

The deep aquifer investigation should be a continuation of the 
ground water phased investigation. If ground water contamination 
is detected in any of the monitoring wells to be installed 
immediately from the regulated units, screened and completed as 
specified in the TEGD in the uppermost aquifer, the phased 
approach must be employed to investigate any contamination in the 
deep aquifer. In this case therefore, a deep monitoring well or 
deep monitoring wells must be installed to determine the vertical 
extent of contamination from the regulated units. TW must 
provide a proposal to install wells to determine the background 
conditions required in 20 NMAC 4.1, Subpart v, 40 CFR, Section 
264. Mud rotary is not an acceptable drilling method for 
monitoring well installation or for determining hydrogeologic 
information while drilling. Air rotary is a more acceptable 
drilling method under these investigatory conditions. 

18. (5. 3, Paqe 37) : 

This section should be revised to be consistent with the 
requirements of ground water sampling under 20 NMAC 4.1, Subpart 
v, 40 CFR, Sections 264.97 and 264.99. 

19. (Section 5. 4, Page 39) : 

Laboratory analysis of ground water samples will consist of the 
20 NMAC 4.l, Subpart V, 40 CFR Section 264, Appendix IX ground 
water monitoring list for all monitoring wells as outlined by the 
requirements· of 20 NMAC 4.1, Subpart V, 40 CFR, Sections 264.99 
and 264.97. Appropriate analytical methods and parameters should 
be in accordance with 20 NMAC 4.1, Subpart II, 40 CFR, section 
261, Appendix VIII suggestions. Based on the analytical results 

TW Tech. NOD, p. 5 
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from the initial monitoring wells, the Director will determine 
what parameters can be excluded from the Appendix IX list during 
the phase I ground water assessment plan. Table 5-1 should be 
revised as appropriate. 

20. (Section 5.3, Page 38): 

The interface between the Phase Separated Hydrocarbons (PSH) and 
water level should be determined by use of appropriate equipment 
or probes. The procedures for detecting and measuring immiscible 
layers should be outlined in the Quality Assurance Project Plan. 
Guidance on this procedure should follow EPA RCRA Ground Water 
Monitoring: Draft Technical Guidance (November 1992). 

21. (Section 6.1, Paqe 43): 

This section should be changed in accordance with comment #19 and 
20 NMAC 4.1, Subpart V, Section §264 requirements. 

22. (Section 6.2, Paqe 45): 

Detection limits for EPA methods in Table 5-2 should be 
consistent with comment # 19. 

23. Interim Measures: (Section 7.1, Paqe 51): 

The interim measures involving the PSH recovery system should 
continue. However, MW-1 should be plugged and abandoned to 
prevent any further cross-contamination between the 30 foot and 
70 foot zones of saturation beneath the unit. A proposal for 
generic plug and abandonment procedures must be included in the 
closure plan which should be sent under separate cover to HRMB 
for approval. 

24. Remedial 0ptions: (Section 7.3, Page 52): 

HRMB is reserving comment on the soil and ground-water remedial 
options until the soil and ground-water assessments are complete 
and a baseline risk-assessment has been conducted. Guidance on 
the process of corrective action can be found in Closure process. 

25. (7.5, Paga 56): 

Clean-up criteria should be established through a risk assessment 
in order to determine the risk associated with multiple 
contaminants. The Subpart S Standards are action levels and not 
necessarily cleanup standards. If a hazardous constituent is 

TW Tech. NOD, p. 6 
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found to be above Subpart s action level then further 
investigation is triggered. Guidance for risk assessment can be 
found in EPA's Risk Assessment Guidance for Superfund (RAGS) 
manuals. A baseline Risk Assessment (RA) should be proposed 
after the results of the phase I soil and ground water sampling 
results have identified the hazardous constituents that will be 
specified in the Closure Plan and the extent of contamination has 
been determined. The baseline RA will aid in determining the 
media cleanup standards for contamination in soil and ground 
water underlying the regulated units at TW. 

26. (Section Table 3.1): 

The elevations of monitoring wells need to be determined by a 
certified professional surveyor. 

27. (All '!'ables) : 

Tables showing analytical results should include a column showing 
appropriate regulatory levels for comparison to the data. 

28. (Figure 3-5) : 

Pit 3 is labeled twice, and pit 2 is missing. This should be 
corrected. 

29. (All Fi<J'tlres) : 

The locations of MW-2 and MW-5 are not consistent with past 
documents submitted to HRMB. This discrepancy needs to be 
clarified. 

30. (Appendiz E) : 

The data for MW-2 is missing. The data for MW-2 should be 
included in this section. 

31. HRMB requests a copy of your worker health and safety 
documentation for the closure plan. However, it is the 
facility's responsibility to maintain working conditions that 
insure worker health and safety, pursuant to 24 CFR, section 
1910.120. Therefore liability for operations relating to worker 
health and safety remain with Transwestern Pipeline Company. 
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CLOSURE PLAN CHECKLIST: 

SURFACE IMPOUNDMENTS AT WHICH ALL WASTES ARE REMOVED 



1. 

2. 

CLOSURE PLAN CHECKLIST 
SURFACE IMPOUNDMENTS: ALL HAZARDOUS WASTES REMOVED* 

NOT 
SUBJECT REQUIREMENT PART 264/265 PROVIDED APPLICABLE 

FACILITY DESCRIPTION 264.111/265.111 

1 . 1 General description (e.g., size, 
location) x 

1.2 Topographic map x 
1.3 List of other HWM units and 

wastes handled in each __ x 

1.4 Hydrogeologic information: 

• Ground-water and soil conditions x 
Ground-water monitoring systems x 

• Corrective actions x 
1.5 Surface impoundments description: 

Wastes managed (EPA hazardous 
waste numbers and quantities) x 
Number and size (aerial dimensions 
and depth) of impoundments 
(including engineering drawings) x 

-----------

• Liner systems and leachate collection 
systems design x ---

• Run-on and run-off control systems x 
1.6 References to other environmental permits 

(NPDES, UIC, TSCA) x ---
1 .7 Anticipated waivers or exemptions x 
CLOSURE PROCEDURES 

2.1 Estimates of maximum quantity of 264.112(b)(3)/265.112(b)(3); 
inventory (by waste type) to be removed: 264.228(a)/265.228(a) 

Pumpable wastes in the x 
impoundments 

Bottom sludges/residues in the 
impoundments x 

2.2 Procedures for handling removed 264.112(b)(3)/265.112(b)(3); 
inventory (address quantities, waste 264.228(a)/265.228 
types, methods): 

2.1 

Page 1 of 3 

EPA 1.D. 986676955 

CLOSURE PLAN 
SECTION 

figyres 1-1, 2-5 

2.5, 3.7 

_1.2, 3.3, 3.4, 3.6, 5.0 

3.5 

1.1, 2.2 

2.2, Figure 2-1 

3.5 

2.2 

2.2 

4.1 

See also Contingent Closure Plan Checklist for permitted impoundments without liner systems as specified in Section 264.221(a) (i.e., double liners) 



CLOSURE PLAN CHECKLIST 
SURFACE IMPOUNDMENTS: ALL HAZARDOUS WASTES REMOVED* 

NOT 
SUBJECT REQUIREMENT PART 264/265 PROVIDED APPLICABLE 

• On-site treatment x 
On-site disposal x 
Transportation distance off-site x 

• Off-site treatment x 
• Off-site disposal x ---

2.3 Procedures for decontamination and/or 264.112(b)(4)/265.112(b)(4); 
disposal: 264.114/265.114; 264.228(a)/ 

• Equipment/structures (piping, pumps) 
265.228(a) 

decontamination (address sampling 
protocol) x 

• Cleaning agent/rinsewater treatment 
or disposal (address quantities, waste 
types, and methods): 

On-site treatment/disposal x 
Off-site treatment/disposal x ---

Containment systems (liners, dikes) 
and other equipment/structures 
demolition and removal (address 
quantities and methods): 

On-site treatment/disposal x 
Off-site treatment/disposal x 

Other contaminated soil removal: 264.228(a)/265.228(a) 

List or sketch of potentially x 
contaminated areas 

Estimated amount of contaminated 
soil to be removed (address 
sampling protocol) x ---
Soil removal methods x 
On-site disposal x 
Off-site disposal x 

Protocol for determining "clean" 
closure x 

Page 2 of 3 
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CLOSURE PLAN 
SECTION 

4.6, 5.7 

~ 5.7 

4.6, 5.7 

4.6, 5.7 

Figures 3-8, 3-9 

2.2 

See also Contingent Closure Plan Checklist for permitted impoundments without liner systems as specified in Section 264.221(a) (i.e., double liners) 



CLOSURE PLAN CHECKLIST 
SURFACE IMPOUNDMENTS: ALL HAZARDOUS WASTES REMOVED* 

SUBJECT REQUIREMENT 

2.4 Ground-water monitoring: 

Number, location and frequency of 
samples 

• Procedures for analysis 

2.5 Description of security systems: 

• Posted signs and 24-hour surveillance 
system 

• Fence or natural barrier 

2.6 Closure certification: 

Activities to be conducted 

• Testing and analyses to be performed 

Criteria for evaluating adequacy 

• Schedule of inspections 

• Types of documentation 

3. CLOSURE SCHEDULE 

3.1 Expected year of closure 

3.2 Frequency of partial closures 

3.3 Milestone chart showing time for: 

• Removal, treatment or disposal of 
inventory 

• Decontamination of equipment/ 
structures 

• Containment systems, equipment, and 
structures demolition and soil 
removal/disposal 

Total time to close 

3.4 Request for extension to deadlines for 
handling inventory or completing closure 

NOT 
PART 264/265 PROVIDED APPLICABLE 

264.112(b)(5)/265.112(b)(5); 
264. 90/265. 90 

x 
__ x 

264.14(b) and (c)/ 
265.14(b) and (c) 

x 
x 

264. 115/265.115 

x 
x 
x 
x 
x 

264.112(b)(6)/265.112(b)(6) 

264.112(b)(7)/265.112(b)(7) x 
x 

264.113(a)/265.113(a) x 

x 

x 
264.113(b)/265.113(b) x 

264.113(c)/265.113(c) x 

Page 3 of 3 

EPA 1.D. 986676955 

CLOSURE PLAN 
SECTION 

5.3, Figure 5-1 

5.4 

..l:..1 
2.1 

7.0 

7.0 

7.0 

7.0 

..J...O 

See Section 7.0 

See Section 7.0 

See Section 7.0 

See Section 7.0 

See Section 7.0 

See also Contingent Closure Plan Checklist for permitted impoundments without liner systems as specified in Section 264.221 (a) (i.e., double liners) 
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ENRON 
Transwestern Pipeline Company 

P. 0. Box 1188 Houston, Texas 77251-1188 (713) 853-6161 

June 28, 1993 

Ms. Barbara Hoditschek 
RCRA Pennit Program Manager 
Hazardous ard Radioactive Materials Bureau 
state of New Mexico Envirornnent Depart:nart: 
Harold Runnels Bldg. 
1190 st. Francis Drive, P.O. Box 26110 
Santa Fe, N.M. 87502 

Dear Ms. Hoditschek: 

I am the chief financial officer of Transwestern Pipeline canpany, 1400 Smith 
street, Houston, Texas 77002. '!his letter is in support of this finn's use of 
the financial test to deioonst:rate financial assurance, as specified in su1::part 
H of 40 CFR parts 264 ard 265. 

'!he finn identified alxwe is the owner or operator of the foll~ facilities 
for whidl liability coverage for both sudden ard IX>llSlldden accidental 
occurrences is being delroostrated through the financial test specified in 
-sul::part H of 40 CFR parts 264 ard 265: Roswell Cclipressor station. 

'!he finn identified above guarantees, through the guarantee specified in 
su1::part H of 40 CFR parts 264 ard 265, liability coverage for both sudden ard 
nonsudden accidental occurrences at the followin:J facilities avned or operated 
by the foll~: Roswell Ccxrpressor station. 

1. '!he f inn identified above owns or operates the following facilities for 
whidl financial assurance for closure or post-closure care or liability 
coverage is denonstrated through the financial test specified in su1::part H 
of 40 CFR parts 264 ard 265. 'lhe airrent closure ard/or post-closure cost 
estimate covered by the test are shC"'111 for eadl facility: Roswell 
Ccxrpressor station - @ $3,00o,ooo.oo. 

2. '!he . finn identified above guarantees, through the guarantee specified in 
su1::part Hof 40 CFR parts 264 ard 265, the closure ard post-closure care or 
liability coverage of the following facilities owned or operated by the 
guaranteed party. 'lhe current cost estimates for the closure or 
post-closure care so guaranteed are shC"'111 for each facility: NONE. 

3. In states where EPA is not administerirq the financial requirements of 
su1::part H of 40 CFR parts 264 am 265, this firm is denonstrating financial 
assurance for the closure or post-closure care of the following facilities 
through the use of a test equivalent or substantially equivalent to the 
financial test specified in su1::part H of 40 CFR parts 264 ard 265. '!he 
current closure or post-closure cost estimates covered by such a test are 
shC"'111 for each facility: NONE. 

Part of the Enron Group of Energy Companies' 
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4. '1he firm identified above owns or operates the followin;J hazardous waste 
management facilities for which financial assurance for closure or, if a 
disposal facility, post-closure care, is not dem:mstrated either to EPA or 
a state through the financial test or any other financial assurance 
mechanisms specified in~ Hof 40 CFR parts 264 am 265 or equivalent 
or substantially equivalent state mechanisms. '!he current closure a.rd/or 
post-closure cost estimates not covered by such financial assurance are 
shown for each facility: NONE. 

5. '!his firm is the CMner or operator of the followin;J UIC facilities for 
which financial assurance for pluggin;J am abarrlornrent is required umer 40 
CFR part 144. 'lhe cur.rent closure cost estimates as requii:ed by 40 CFR 
144. 62 are shown for each facility: . NONE. 

'!his firm is not required to file a Form lOK with the Securities arrl Exchange 
Comnission (~) for the latest fiscal year. 

'1he fiscal year of this firm errls on December 31st. 'lhe figures for the 
followinj items nark.ed with an asterisk are derived frc:m this firm's 
in:leperxiently audited, year-erx:l financial statenents for the latest completed 
fiscal year errled December 31, 1992. 

1. 

2. 

3. 
4. 

5. 
6. 

* 7. 

* 8. 

9. 
10. 

*11. 

12. 

ALTERNATIVE II 

SUm. of current closure am post-closure cost estimates 
(total of all cost estimates shown in the four para~ 
al:x:Jve) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • $J I QQQ I QQQ • QQ 
Annmt of armual aggregate liability coverage to be 
~ted. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • $2 I QQQ I QQQ • QQ 
SUm of lines 1 am 2 ••..•..•••••.•••....••....•..•••••••••• $5,000,000.00 
OJrrent bani ratin;J of most recent issuance of this firm 
arrl name of ratin;J service................................. N/A 
Date arrl issuance of 0000.................................. N/A 
Date of maturity of 0000................................... N{A 
Targible net worth (if any portion of the closure am 
post-closure cost estimates is included in "total 
liabilities" on your firm's financial statements, you 
may add the am::>Unt of that portion to this line) •••••••• $561,866,000.00 
Total assets in U.S. (required only if less than 90% 
of firm's assets are located in the u.s.) ........••..... $944,307,000.00 

Yes No 
Is line 7 at least $10 million? •••••.••.••••..•••••••••• X 
Is line 7 at least 6 times line 3? ••••..•••.•••.•••••••• X 
Are at least 90% of firm's assets located in the U.S.? 
If not, carplete line 12 •••••••••••••••••••••••••••••••• X 
Is line 8 at least 6 times line 3? •••••••••••••••••••••• N/A 

I hereby certify that the wordin;J of this letter is identical to the wording 
specified in 40 CFR 264.151(g) as such regulations were constituted on the date 
shown .i.rmoodiately below. 

-~--'------/// 
E. G. Parks 
Vice President & Controller 
TransWestern Pipeline Company , 



ARTHUR ANDERSEN & Co. 

REPORT OF INDEPENDENT PUBLIC ACCOUNT ANTS 

To Transwestern Pipeline Company: 

We have audited, in accordance with generally accepted auditing standards, the balance 
sheet of Transwestem Pipeline Company, a wholly-owned subsidiary of Enron Corp., 
as of December 31, 1992, and the related statements of income, retained earnings and 
additional paid-in capital and cash flows for the year then ended and have issued our 
report thereon dated February 19, 1993. We have not audited any financial statements 
or performed any auditing procedures for any period subsequent to December 31, 1992. 

At your request, we have read the letter dated June 28, 1993, from your Chief Financial 
Officer to the RCRA Permit Program Manager of the Hazardous and Radioactive 
Materials Bureau for the State of New Mexico Environment Department to demonstrate 
financial assurance for both closure and/ or post-closure and liability care as specified in 
the Code of Federal Regulations Subpart H of 40 CFR Parts 264 and 265 for the United 
States Environmental Protection Agency. As further required by Sections 264.143 
(f)(3)(iii) and 264.145 (f)(3)(iii), we have compared the amounts comprising the data, 
except for the tangible net worth which is discussed in the paragraph below, which the 
letter from the Chief Financial Officer specifies have been derived from the 
independently audited financial statements as of and for the year ended December 31, 
1992, referred to above, with the corresponding amounts appearing in such financial 
statements and found them to be in agreement. 

We compared the dollar amount representing tangible net worth appearing in the letter 
from the Chief Financial Officer to the corresponding amount appearing on an analysis 
schedule prepared by Transwestern Pipeline Company, and found such amount to be 
in agreement. Such analysis schedule shows the components of tangible net worth. We 
compared the amount appearing on such analysis schedule representing total 
stockholder's equity to the financial statements referred to above, and found such 
amount to be in agreement. We compared the amount appearing on such analysis 
schedule representing intangible assets to Transwestem Pipeline Company's accounting 
records and found such amount to be in agreement. We recomputed tangible net worth 
and found such amount to be arithmetically correct. 
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In connection with the procedures described in the preceding paragraphs, no matters 
came to our attention that caused us to believe that the specified data should be 
adjusted. 

This report relates only to the data specified above and does not extend to the financial 
statements of Transwestem Pipeline Company taken as a whole, for the year ended 
December 31, 1992. It is furnished solely for the use of Transwestem Pipeline Company 
for its distribution to the State of New Mexico Environment Department, and should 
not be used for any other purpose. 

Houston, Texas 
June 25, 1993 



ARTHUR ANDERSEN & Co. 

REPORT OF INDEPENDENT PUBLIC ACCOUNTANTS 

To Transwestern Pipeline Company: 

We have audited the accompanying balance sheets of Transwestern Pipeline Company 
(a Delaware Corporation and a wholly-owned subsidiary of Enron Corp.) as of 
December 31, 1992 and 1991, and the related statements of income, retained 
earnings and additional paid-in capital and cash flows for the years then ended. 
These financial statements are the responsibility of Transwestern Pipeline 
Company's management. Our responsibility is to express an opinion on these 
financial statements based on our audits. 

We conducted our audits in accordance with generally accepted auditing standards. 
Those standards require that we plan and perform the audit to obtain reasonable 
assurance about whether the financial statements are free of material 
misstatement. An audit includes examining, on a test basis, evidence supporting 
the amounts and disclosures in the financial statements. An audit also includes 
assessing the accounting principles used and significant estimates made by 
management, as well as evaluating the overall financial statement presentation. 
We believe that our audits provide a reasonable basis for our opinion. 

In our opinion, the financial statements referred to above present fairly, in all 
material respects, the financial position of Transwestern Pipeline Company as of 
December 31, 1992 and 1991, and the results of its operations and its cash flows 
for the years then ended, in conformity with generally accepted accounting 

: principles. 

Houston, Texas 
February 19, 1993 

ARTHUR ANDERSEN & CO. 



TRANS~STERN PIPELINE COMPANY 
BALANCE SHEET 

,.. 
(In Thousands) 

December 31, - 1992 1991 

ASSETS 

Current Assets: 
Cash and cash eq.Jivalents $ 5 $ 3 
Accounts receivable-

Customers (net of allowance for doutxful 
accounts of $269 at December 31, 
1992 and 1991) 615 52 

Associated companies 251 157 
Notes receivable from associated company 21, 118 
Materials and supplies, at average cost 6,707 6,626 
Exchange gas receivable 8,306 2,104 
Other 640 674 

Total current assets 16,524 30,734 

Property, Plant and Eq.Jipment, at cost: 1,098,711 1,044,343 
Less - Accumulated depreciation and 
amortization 218,273 194,592 

Net property, plant and equipment 880,438 849,751 

Deferred Charges and Other Assets: 
Deferred contract refonTiation costs, net 5,975 8,075 
Environmental cleanup cost, net 26,585 26,708 
Other 14,785 10,626 

Total deferred charges and 
other assets 47,345 45,409 

Total assets $ 944,3)7 $ 925,894 

The accompanying notes are an integral part of these financial statements. 



TRANS'M:STERN PIPELINE COMPANY • 
BALANCE SHEET 

.,,.. 
(In Thousands) 

December 31, 
t.'Eilt 

1992 1991 
LIABILITIES AND STOCKHOLDER'S EQUITY 

"" Current Liabilities: 
Current portion of long-term debt $ $ 40,000 
Accounts payable -

.,, .. Trade 4,933 24,327 
Other 1,779 39,426 
Associated companies 3,958 4,453 

Notes payable to associated companies 19,743 
Accrued interest 1,056 3,515 
Regulatory reserves 8,891 
Other 4,208 1 164 

Total current liabilities 35,677 121,776 

Long-Term Debt, Net of Current Maturities 150,000 50,000 

Deferred Credits and Other Liabilities: 
Deferred income taxes 187,920 174,815 
Other 7,829 12,789 

Total deferred credits and other 
fiabilities 195,749 187,604 

Commitments and Contingencies (Notes 8 and 9) 

Stockholder's Equity 
Common stock 1 1 
Additional paid-in capital 409,191 409,191 
Retained earnings 153,689 157,322 

Total stockholder's equity 562,881 566,514 

Total liabilities and stockholder's 
equity $ 944,3)7 $ 925,894 

The accompanying notes are an integral part of these financial statements. 



TRANSWESTERN PIPELINE COMPANY 
STATEMENT OF INCOME 

- (In Thousaids) 

Year Ended December 31 1 

'""" 1992 1991 

Revenues: 
Gas Sales $ 15,679 $ 37,288 

"'" Transport 193,295 210,292 
;'!VII Other 1,838 11315 

- Total revenues 210,812 248,895 

Operating Expenses: 
Natural gas purchased 8,432 41,015 
Operations and maintenance 69,743 88,895 

>">'ilf Amortization of deferred contract 
reformation costs 15,478 45,626 ,,,.,., 

Depreciation and amortization 32,083 26,525 
Taxes other than income taxes 6,384 6,511 

Total operating expenses 132, 120 208,572 

Operating Income 78,692 40,323 

•" 
Other Income (Expense): 

Interest income 102 6,233 
Interest expense and related charges (7,225) (11,287) 
Allowance for funds used during construction 10,857 11,907 
Other, net (77) 133 

Total other income (expense) 3,657 6,986 
,,,. 

Income Before Income Taxes 82,349 47,309 

Income Tax Expense 311607 18,027 

Net Income $ 50,742 $ 29,282 

The accompanying notes are an integral part of these financial statements. 

~"' 



TRANSWESTERN PIPELINE COMPANY 
STATEMENT OF RETAINED EAANINGS AND ADDITIONAL PAID-IN CAPITAL 

(In Thousaids} 

Additional 
Paid-In Retained 
Capital Earnings 

Balaice, December 31, 1990 $ 409,191 $ 128,040 

Net Income 29,282 

Balaice, December 31, 1991 409, 191 157,322 

Dividend (54,375} 
Net Income 50,742 

Balaice, December31, 1992 $ 409,191 $ 153,689 

The accompanying notes are an integral part of these financial statements. 
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TRANSVVES1ERN PIPELINE COMPANY 
STATEMENT OF CASH FLOWS 

(In Thousands) 

Year Ended December 31 1 
1992 1991 

sh Flows From Operating Activities: 

.... t Income $ 50,742 $ 29,282 

conciliation of net income to net .. 1511 provided by operating activities: 
bpreciation and amortization 32,083 26,525 
C:rtization of deferred contract reformation costs 15,478 45,626 

erred income taxes 13,105 (12,668) 

"" Dowance for funds used during construction (10,857) (11,907) 

- ttanges in components of working capital: 
"=counts receivable (657) 8,206 
~aterials and supplies (81) (2,367) 
Other current assets (6,168) 4,975 
~ourts payable (57,536) 48,636 

es payable - Enron Corp. 32,738 122,473 
~rued interest (2,459) (88) 
Other current liabilities (5,847) (1,683) ,_ 

erred cortm:t refonnation costs: 
payments (5,422) (13,071) 
upments via direct bill 1,635 4,699 

~er, net (101194} 241288 

at Cash Provided by Operating Activities 46,560 272,926 

ash Flows Used in Investing Activities: 
Additions to proi:erty, plant and equipment (41,802) (243,952) 
Other capital exi:enditures (10,381} (19,232} 

et Cash Used in Investing Activities (52, 183} (263,184} 

ash Flows Provided by Financing Activities: 
Issuance of long-term debt 100,000 
Decrease in long-term debt (40,000) (10,000) 
Dividend Paid (541375} 

"' et Cash Provided by (Used in) Financing Activities 51625 (101000} 

icrease (Decrease) in Cash 2 (258) 

~ and Cash Equivalents, Beginning of Period 3 261 
:: and Cash Equivalents, End of Period $ 5 $ 3 

ltional cash flow information: 

erest payments and income tax payments were as follows: 
1992 1991 

Interest (net of amounts capitalized) $ 470 $ 1,975 
Income taxes 18,502 30,695 re accompanying notes are an integral part of these financial statements. 



TRANSWESTERN PIPELINE COMPANY 

NOTES TO FINANCIAL STATEMENTS 

(1) Swnmary of Significant Accounting Policies 

Control and Financial Statement Presentation 

Transwestern Pipeline Company (the Company) is a wholly-owned subsidiary of 
Enron Pipeline Company (EPC), which is a wholly-owned subsidiary of Enron 
Corp. (Enron). EPC and its subsidiaries are members of an operating group 
which engages in transactions characteristic of group administration and 
operations with other members of the group. 

The Company's financial statements reflect the effect of the allocation of 
the purchase prices for prior acquisitions. As required under purchase 
accounting, the purchase price was allocated to the assets and liabilities 
acquired based upon their estimated value as of the acquisition dates. 

Cash Equivalents 

The Company records as cash equivalents all highly liquid short-term 
investments with original maturities of three months or less. 

Property. Plant and Equipment 

Property, plant and equipment is depreciated on the straight-line basis at 
rates ranging from 1.3% to 10%. Depreciation rates are based on the 
estimated useful lives of the individual properties and are subject to 
approval by the Federal Energy Regulatory Commission (FERG), except as 
discussed below. 

Included in gross property, plant and equipment is an aggregate plant 
acquisition adjustment of $438.8 million which represents the additional 
cost allocated to the Company's transmission plant, as a result of prior 
acquisitions. Currently, such amount is not considered by the FERG in 
determining the tariff the Company may charge to its regulated customers. 
The plant acquisition adjustment is being amortized over 40 years. At 
December 31, 1992, $85.7 million is included in accumulated depreciation 
and amortization. 

The Company charges to operations and maintenance expense 
repairs. Costs of replacements and renewals of units of 
cap~talized. The original cost of property retired is 
accumulated depreciation and amortization, net of salvage 
costs. 

Allowance for Funds Used During Construction (AFUDC). 

the costs of 
property are 
charged to 
and removal 

The accrual of AFUDC is a utility accounting practice calculated under 
guidelines prescribed by the FERG and capitalized as part of the cost of 
utility plant representing the cost of servicing the capital invested in 
construction work in progress. Such AFUDC has been segregated into two 
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component parts borrowed and equity funds. The allowance for borrowed 
funds used during construction was $1.4 million and $1.8 million for 1992 
and 1991, respectively. The allowance for equity funds was $9.4 million 
and $10.1 million for 1992 and 1991, respectively. 

Income Taxes 

The Company is included in the consolidated federal and state income tax 
returns filed by Enron. Under their tax sharing arrangement, each 
subsidiary in a taxable income position pays to Enron its income tax 
provision on a separate return basis. It is Enron's practice to reimburse 
each subsidiary in a tax loss position to the extent its deductions are 
utilized in the consolidated return. 

The Company accounts for income taxes under the provisions of Statement of 
Financial Accounting Standards (SFAS) No. 96 "Accounting for Income 
Taxes". Deferred income taxes have been provided for all differences in 
the bases of assets and liabilities for tax and financial reporting 
purposes. 

During February 1992, the Financial Accounting Standards Board issued SFAS 
No. 109 11 Accounting for Income Taxes 11

• SFAS No. 109 requires an asset 
and liability approach for financial accounting and reporting for income 
taxes and supercedes SFAS No. 96. SFAS No. 109 is effective for fiscal 
years beginning after December 15, 1992. The Company intends to 
retroactively adopt SFAS No. 109 during the first quarter of 1993 and 
believes the adoption will not have a material impact on the Company's 
results of operations or financial position. 

Reclassifications 

Certain reclassifications have been made in the 1991 amounts to conform 
with 1992 financial statement classifications. 

(2) Income Taxes 

The provisions for income taxes for 1992 and 1991 are as follows 
(in thousands) : 

1992 1991 

Payable currently 
Federal $ 15,590 $ 26,579 
State 2.912 4 116 

Total 18,502 30.695 

Payment deferred 
Federal 10. 5 77 (11,466) 
State 2,528 ( 1. 202) 

Total 13I105 <12.668) 

Total income tax expense $ 31,607 $ 18. 027 
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Deferred tax expense results from changes in the bases of assets and 
liabilities for tax and financial reporting purposes as follows 
(in thousands) : 

Gas Contract Settlement Charges 
Depreciation and Amortization 
Pur~hase and Exchange Gas 
Reserve for Deferred Regulatory 

and Contingencies 
Other 

Total 

$ 

Costs 

$ 

1992 

2,869 
3,289 
2,446 

3,427 
1 074 

13,105 

1991 

$( 7,746) 
( 977) 

418 

( 6,860) 
2 497 

$(12,668) 

The differences between taxes computed at the U.S. federal statutory rate 
and the Company's income taxes for financial reporting purposes are as 
follows (in thousands): 

Statutory federal income tax 
provision 

Provision for state income 
taxes, net of federal benefit 

Other 

Income tax provision 

1992 

$ 27,999 

3,590 

18 

$ 31,607 

1991 

$ 16,085 

1,923 

19 

$ 18,027 

' 1 (3) Long-Term Debt 

:, 

t 

Long-term debt net of current maturities is summarized as follows 
(in thousands): 

9.10% Notes due 2000 
7.55% Notes due 2000 
9.20% Notes due 1998 to 2004 

December 31 
1992 

$ 23,000 
100,000 

27.000 
$150,000 

1991 

$ 23,000 

27.000 
$ 50,000 

Long-term debt outstanding will begin maturing with approximately $3.9 
million due in 1998 with the balance maturing through 2004. 

A provision 
earnings for 
provision, at 
unrestricted. 

of the note agreements restricts the availability of retained 
the payment of dividends on common stock. Under such 
December 31, 1992, the Company's retained earnings was 

At December 31, 1992, the estimated fair value of the Company's long-term 
debt was $154.6 million. The fair value of long-term debt is based upon 
market quotations of similar debt at interest rates currently available. 
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(4) Accounts Receivable Sales 

The Company, through Enron, has entered into agreements which provide for 
the sale of trade account~ receivable with limited recourse provisions. At 
December 31, 1992 and 1991, the Company had sold receivables approximating 
$18.6 million and $31.7 million, respectively. 

The fees incurred on the sales of these receivables and on the sales of 
rights to certain recoverable take-or-pay buy-out and contract reformation 
costs are included in "Interest expense and related charges" in the 
Statement of Income and totaled approximately $.9 million and $1.2 million 
for 1992 and 1991, respectively. 

The Company has a concentration of customers in the electric and gas 
utility industries. These concentrations of customers may impact the 
Company's overall exposure to credit risk, either positively or negatively, 
in that the customers may be similarly affected by changes in economic or 
other conditions. Credit losses incurred on receivables in these 
industries compare favorably to losses experienced in the Company's 
receivable portfolio as a whole. The Company also has a concentration of 
customers located in the western United States, primarily within the state 
of California. Receivables are generally not collateralized. However, the 
Company's management believes that the portfolio of receivables, which 
includes local distribution companies and municipalities, is well 
diversified and that such diversification minimizes any potential credit 
risk. 

(5) Revenue Transactions with Major Customer 

The Company's revenues include billings for transportation to a major 
customer of approximately $126 million and $136 million for the years 1992 
and 1991, respectively. The Company currently has a contract extending 
until October 1996 for approximately 750 mcf/day, and until October 2005 
for approximately 300 mcf/day with this major customer to transport gas to 
California. 

(6) Retirement Benefits 

The Company participates in the Enron Retirement Plan (the Enron Plan), a 
noncontributory defined benefit plan which covers substantially all 
employees. Participants in the Enron Plan with five or more years of 
service are entitled to retirement benefits based on a formula that uses a 
percentage of final average pay and years of service. 

As of September 30, 1992, the most recent valuation date, the actuarial 
present value of projected plan benefit obligations under the Enron Plan 
were, less than plan net assets by approximately $15.1 million. The assumed 
discount rate used in determining the actuarial present value of projected 
plan benefits in both 1992 and 1991 was 9.0%. The expected long-term rate 
of return on assets was 10.5% and the assumed rate of increase in wages was 
5.0% for both 1992 and 1991. The costs of pension expense for the Company 
were included in operating expense and were not significant. 

Assets of the Enron Plan are comprised primarily of equity securities, 
fixed income securities and temporary cash investments. It is Enron's 
policy to fund all pension costs accrued to the minimum amount required by 
federal tax regulations. 
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In addition to providing pension benefits, the Company also provides 
certain health care benefits to substantially all of its retired employees 
and life insurance benefits to certain retirees. The costs of these 
postretirement benefits ~re recognized as expense when paid, and were not 
significant in 1992 and 1991. 

During December 1990, the Financial Accounting Standards Board issued SFAS 
No. 106 "Employers' Accounting for Postretirement Benefits Other Than 
Pensions." SFAS No. 106 is effective for fiscal years beginning after 
December 15, 1992 and requires that employers providing health, life 
insurance or other postretirement benefits (other than pension benefits) 
accrue the cost of those benefits over the service lives of the employees 
expected to be eligible to receive such benefits. Such costs are currently 
accounted for on an accrual basis and are not significant. The liability 
for such benefits existing as of the date of adoption of SFAS No. 106 (the 
transition obligation) may be immediately charged to earnings or may be 
amortized over a period not to exceed 20 years. 

The Company will adopt the provisions of SFAS No. 106 during 1993 and will 
amortize the transition obligation (estimated to be $2.0 million) over a 
period of approximately 19 years. In accordance with the FERG policy 
statement issued December 17, 1992, the Company intends to seek recovery of 
the transition obligation from its customers in future general rate case 
filings. 

(7) Related Party Transactions 

The Company purchased natural gas from subsidiaries of Enron at market 
prices totaling approximately $1.1 million and $.5 million during 1992 and 
1991, respectively. The Company recorded no sales revenue in 1992 and $3.7 
million in 1991 and transportation revenue totaling approximately $6.7 
million and $25.8 million during 1992 and 1991, respectively, from 
subsidiaries of Enron. 

The Company receives interest income and pays interest expense on its note 
with associated companies at rates equal to certain prevailing market 
rates. Interest income amounted to approximately $1.4 million and $16.9 
million for 1992 and 1991, respectively. Interest expense was 
approximately $4.l million and $10.8 million for 1992 and 1991, 
respectively. 

The Company incurred corporate administrative expenses including employee 
benefit costs from Enron, primarily based upon usage and other factors, of 
approximately $12.3 million and $10.3 million for the years 1992 and 1991, 
respectively. The residual amounts are distributed based on components of 
gross property, plant and equipment, gross margin and annualized payroll. 

(8) Litigation and Other Contingencies 

The Company is party to various claims and litigation, the significant 
items of which are discussed below. Although no assurances can be given, 
the Company believes, based on its experience to date and additional 
recoveries from customers, that the ultimate resolution of such items, 
individually or in the aggregate, will not have a material adverse impact 
on its financial position or results of operations. 
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Take-or-Pay Provisions in Gas Purchase Contracts 

The Company has substantially completed its Gas Purchase Contract 
Reformation/Termination efforts, though three cases are currently pending 
before arbitration panels. As of December 31, 1992, the Company had 
pending against it t~ke-or-pay claims and litigation aggregating 
approximately $13.0 million. However, based upon settlements reached to 
date, the Company believes that it is probable that those claims will be 
resolved at significantly less cost than the amounts claimed. Furthermore, 
up to seventy-five percent of prudently paid settlement costs are eligible 
for recovery from transportation customers under FERC Orders 500/528. 

Mewbourne Oil Company (Mewbourne) has asserted claims against the Company 
for approximately $250 million pursuant to pricing provisions of various 
gas purchase contracts between Mewbourne and the Company and as a result of 
alleged acts of the Company with respect to such contracts. Included are 
allegations of breach of contract, contract repudiation, fraud and 
violations of the federal Racketeering Influenced and Corrupt Organizations 
Act. This dispute has been submitted to arbitration. No discovery has 
been undertaken in this proceeding, and no date has been set for the 
arbitration hearing; accordingly, it is not possible to predict the outcome 
of this matter. However, although no assurances can be given, the Company 
believes that a significant portion of the claims for damages are either 
duplicative or without merit, and that the ultimate resolution of this 
matter will not have a materially adverse effect on its financial position 
or results of operations. 

The Company continually evaluates its position relative to gas purchase 
contract matters, including the likelihood of loss from asserted or 
unasserted take-or-pay claims or above market prices. Based upon this 
evaluation and its experience to date, management believes that it has not 
incurred losses for which reserves should be provided at December 31, 1992. 

Environmental Protection Agency 

The Company has completed the cleanup of polychlorinated biphenyl (PCB) 
contaminated soils in Arizona pursuant to an agreement with the 
Environmental Protection Agency, Region 9, and has received final approval 
from Region 6, relative to the cleanup and disposal of PCB-contaminated 
liquids and soils in New Mexico that were found in or adjacent to its 
facilities. Approximately $52.8 million has been incurred for cleanup as 
of December 31, 1992. The total cost amortized or written off as of 
December 31, 1992 was $42.0 million with the remaining amount to be 
amortized through 1994. 

As of year end, the Company has also paid $11.9 million for litigation and 
damages incurred through December 31, 1990 related to PCBs that migrated 
into. one of its customer's facilities through a PCB-based lubricant. The 
Company paid an additional $1.8 million in January, 1993 for damages 
incurred through September 30, 1992. The Company is pursuing litigation 
against third parties for the amount paid to its customer for past damages, 
and for future reasonable damages. 

The Company is subject to extensive federal, state and local envirorunental 
laws and regulations which require expenditures for remediation at various 
operating facilities and waste disposal sites, as well as expenditures in 
connection with the construction of new facilities. However, management 
does not believe that any such potential costs, including environmental 

... cleanup mentioned above, will have a material impact on the Company's 
financial position or results of operations . 

. . 
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9
) Rate Matters and Regulatory Issues 

The Company is involved in several rate matters and regulatory issues, the 
significant items of which are discussed below. The Company believes, 
based on appropriate rese~es that have been established, that the ultimate 
outcome of such matters, individually or in the aggregate, will not have a 
material adverse impact in its financial position or results of operations. 

The Company has filed approximately $243.1 million in transition costs with 
the FERG under Order No. 500 providing for recovery from customers through 
direct billing of approximately $58.5 million and surcharges of 
approximately $123.8 million. In addition, the FERG has allowed the 
Company to collect certain post-GIG (Gas Inventory Charge) transition costs 
through the Order No. 500 recovery mechanism. This matter is currently 
pending before the D.C. Court of Appeals. 

In 1992, the Company resolved its general section 4 rate case (Docket No. 
RP89-48-000) with its customers with the exception of one minor issue, 
which should be resolved in the very near term. On March 13, 1992, the 
Company filed an abbreviated section 4 rate case to establish rates for the 
newly constructed San Juan pipeline. On November 30, 1992, the Company 
filed a section 4 rate case with the FERG (Docket No. RP93-34-000). The 
filed rates, effective January 1, 1993, reflect a slight rate decrease from 
the rates previously on file. On December 31, the FERG issued an order 
placing the rates into effect, subject to refund upon hearing. 

On_ April 8, 1992, the FERG issued Order No. 636, restructuring the pipeline 
industry to require the unbundling of transportation and sales services 
provided by pipelines. Order No. 636 requires pipelines to implement 
Straight Fixed Variable rate design and authorizes capacity release 
programs so that firm shippers can release unwanted capacity on a temporary 
or permanent basis to those desiring capacity. In addition, Order No. 636 
allows pipelines to recover transition costs incurred as a result of 
implementing the Order. On February 1, 1993, the FERG issued a final order 
in the Company's Order No. 636 Compliance Filing, to be effective on 
February 1, 1993 implementing, among other thi.ngs, the above mentioned 
requirements and a straight fixed variable rate design. Estimated future 
transition costs included in the filing under the provisions of the Order 
are not considered to be significant in relation to total costs. 
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APPENDIX D 

EVENTS AND CORRESPONDENCE 
CHRONOLOGY 



8/60 

6/73-4/81 

Mid-1984 

6/86 

4/90 

4/2/90 

6/20/91 

7/17/91 

7/22/91 

12/91 

2/14/92 

2/14/92 

4/29/92 

5/6/92 

7/92 

EVENTS AND CORRESPONDENCE CHRONOLOGY 

Compressor station begins operations. 

Period during which Pits 2 and 3 are backfilled. 

Last use of surface impoundments. 

Pit 1 backfilled. 

Transwestem requests permission from the State of New Mexico Office of the 
Commissioner of Public Lands to drill exploratory borings on State Trust land in 
order to collect soil samples to assess soil contamination. 

State of New Mexico Office of the Commissioner of Public Lands (Surface Water 
Resources Division) authorizes Transwestem to drill exploratory borings on State 
Trust land for the purpose of obtaining soil samples to be tested for co!1tamination. 

Harding Lawson Associates completes shallow soil vapor investigation at 
Compressor Station No. 9. 

Transwestem requests authorization to drill additional soil borings on State Trust 
land northeast of the compressor station. 

State of New Mexico Office of the Commissioner of Public Lands (Surface Water 
Resources Division) authorizes Transwestem to drill approximately 15 soil borings 
to allow collection of soil samples. 

Metric Corporation completes report on a shallow subsurface investigation at the 
compressor station. 

Larry Campbell (Transwestem) meets with Coby Muckelroy and Bruce Swanton 
(New Mexico Environment Department [NMED]) to discuss closure of surface 
impoundment at Compressor Station No. 9. 

Larry Campbell (Transwestem) meets with Roger Anderson (Oil Conservation 
Division [OCD]) to discuss closure of surface impoundment at Compressor Station 
No. 9. 

Bruce Swanton (NMED) calls Larry Campbell (Transwestern) to request additional 
information regarding the former surface impoundments. 

Joint meeting attended by Transwestern, NMED and OCD. Transwestem states 
intention to hire Halliburton-NUS Corporation to install a monitor well in the center 
of the former pit to remove and test liquids to determine their status as hazardous 
or non-hazardous waste. Field work scheduled to begin July 20, 1992. 

Monitor well MW-1 installed by Halliburton-NUS Environmental Corporation. 
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10/15/92 

11/30/92 

12/10/92 

1/5/93 

1/25/93 

217193 

2/17/93 

2/17/93 

2/17/93 

3/10/93 

3/16/93 

4/6/93 

4/7/93 

5/19/93 

Joint meeting attended by Transwestem, NMED and OCD. Transwestem presents 
the results of sampling and analysis of the new monitor well. Options for closure 
of the site are discussed. 

Transwestem submits duplicate copies of a RCRA Part A permit application to 
NMED and OCD. 

Joint meeting attended by Transwestern, NMED and OCD to discuss remediation 
and closure activities at former surface impoundments. NMED requests that the 
RCRA Part A permit application submitted previously be resubmitted using the 
proper EPA forms. The schedule for submittal of other documents and information 
is also discussed. 

Transwestem resubmits RCRA Part A permit application using the EPA forms. 

Transwestem notifies NMED that monitor wells will be installed to determine 
ground-water quality beneath the former surface impoundments. 

Transwestem provides NMED with historical information on the use of the former 
surface impoundments. 

Transwestem meets with NMED to discuss remediation and closure of the surface 
impoundment. 

Transwestem requests permission from the State of New Mexico Office of the 
Commissioner of Public Lands to install two monitor wells on State Trust land in 
order to collect ground-water samples. 

NMED requests that Transwestem submit a closure plan in accordance with the 
New Mexico Hazardous Waste Management Regulations, Part VI, Section 40 CFR 
265.112(a). NMED also provides Transwestern with a list of Deficiency Comments 
related to NMED review of the RCRA Part A permit application previously 
submitted and requests that a new or amended Part A application be submitted 
within 30 days. 

Transwestem requests NMED to grant a 60-day extension (until July 1, 1993) for 
filing the closure plan. 

George Robinson (Cypress Engineering Services) meets with Larry Campbell 
(Transwestern) to discuss conclusions of Metric Report. 

NMED grants extension for filing of closure plan. 

Transwestem submits amended RCRA Part A permit application to NMED, along 
with a list of responses to NMED review comments on the previous permit 
application. 

Larry Campbell and Lou Soldano (Transwestem) meet with NMED to discuss 
NMED request for closure plan for the surface impoundments. NMED requests 
information regarding the proposed installation of a product recovery pump. 
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5/21/93 

6/11/93 

6/22/93 

7/1/93 

9/7/93 

9/22/93 

10/25/93 

11/18/93 

3/7/94 

3/23/94 

4/5/94 

4/8/94 

4/15/94 

5/18/94 

5/31/94 

Product recovery pump installed in MW-1. Interim corrective action begins by 
pumping product from MW-1 into aboveground storage tank. 

Transwestem notifies the State of New Mexico Office of the Commissioner of 
Public Lands that remediation operations are in progress at the compressor 
station. 

Brown & Root Environmental completes a report for Transwestem describing a 
ground-water assessment at the compressor station. 

Larry Campbell (Transwestern) delivers closure plan to NMED. Transwestem 
begins free product recovery from recovery wells MW-1 B, MW-2, and RW-1. 

Transwestem notifies OCD of the installation of product recovery pumps in three 
monitor wells as part of ground-water cleanup and requests associated 
modifications to Discharge Plan GW-52. 

OCD requests additional information regarding the design of the product recovery 
system prior to approving modifications to Discharge Plan GW-52. 

Transwestem responds to comments from OCD regarding the product recovery 
system. 

OCD approves Transwestem's proposed modifications to Discharge Plan GW-52 
in accordance with ongoing remedial activities. 

Transwestem receives a letter from NMED rejecting closure plan previously 
submitted on July 1, 1993, on the grounds that it is incomplete. NMED includes 
Notice of Deficiency listing items to be included in the closure plan. 

Cypress Engineering Services removes inoperative product recovery pump from 
MW-1 and collects ground-water samples from MW-3 and MW-5. 

George Robinson (Cypress Engineering Services) prepares letter report to Bill 
Kendrick (Enron Operations Corporation) discussing soil and ground-water quality 
at the Roswell compressor station. 

Larry Campbell (Transwestem), Bill Kendrick (Enron Operations Corporation), and 
George Robinson (Cypress Engineering Services) meet with NMED to discuss 
Notice of Deficiency. NMED requests that another closure plan be submitted by 
June 1, 1994. 

Brown & Caldwell installs new product recovery pump in MW-1 and measures 
depth to PSH and depth to ground water in MW-1, MW-1 B, MW-2, and RW-1. 

George Robinson (Cypress Engineering Services) and Jeffrey Forbes (DBS&A) 
meet with Marc Sides (NMED) to discuss closure plan format. 

Closure Plan for Roswell Compressor Station Surface Impoundments submitted 
to NMED Hazardous and Radioactive Materials Bureau (HAMB). 
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9/28/94 

11/1/94 

11/9/94 

12/1/94 

12/2-3/94 

12/16/94 

12/19/94 

12/22/94 

1/16/95 

NMED HAMB issues Notice of Deficiency (NOD) to Transwestem for closure plan 
dated May 31, 1994, including a list of NMED comments and requests for 
additional information. NMED gives Transwestem 30 days to revise the closure 
plan in response to their comments. 

Bill Kendrick (Enron Operations Corporation) and George Robinson (Cypress 
Engineering Services) meet with NMED to discuss Notice of Deficiency dated 
September 28, 1994. NMED requests that Transwestem (1) submit request for 
extension of the closure plan due date, (2) evaluate the potential to collect and 
analyze ground-water samples from off-site wells and the deep on-site well (TW-1 }, 
and (3) revise the closure plan in accordance with NMED comments. 

Transwestem requests a 75-day extension of the due date for the revised closure 
plan. Included with the letter is an attachment describing the procedure and 
method for installation of an upgradient monitor well. 

Transwestem installs upgradient monitor well MW-6 approximately 500 feet 
southwest of the former surface impoundments. A ground-water sample collected 
by DBS&A from this well is submitted for laboratory analysis in accordance with 
procedures outlined in Transwestern's letter dated November 9, 1994. All existing 
on-site monitor wells are resurveyed. 

Clayton Barnhill and George Robinson accurately locate off-site wells using 
Magellen GPS Satellite Navigator. 

Transwestem receives letter from NMED dated December 8, 1994, granting a 75-
day extension of closure plan due date until January 16, 1995. Also included are 
NMED's comments on Transwestern's procedures and methods for installation of 
the upgradient monitor well. 

Transwestem sends letter to NMED HAMB describing proposed ground-water 
sampling and analysis for off-site wells. 

Ground-water samples are collected by DBS&A from on-site deep well TW-1 and 
off-site well #5 for laboratory analysis of Appendix IX constituents. 

Transwestem submits revised closure plan to NMED HAMB. 
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INVESTIGATIONS 
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Harding Lawson Associates 
1990 Soil Analytical Results 



Harding Lawson Associates 

FOOTNOTES FOR: 

SUMMARY OF CORE SAMPLE ANALYTICAL RESULTS 

ROSWELL, NEW MEXICO 

- Reported value is less than the detection limit. 

< - Compound analyzed for but not detected. The reported value is the minimum 
attainable detection limit for the sample. 

* = Compound was also detected in the QC blanks. 

B = Reported value was less than the Contract Required Detection Limit (CRDL) but 
greater than or equal to the Instrument Detection Limit (IDL). 

N = Spiked sample recovery not within control limits. 

5 = Reported value determined by Method of Standard Addition (MSA). 

U = Reported value was analyzed for but not detected. 

W = Post-digestion spike for Furnace AA analysis is out of control limits (85-100%), 
while sample absorbance is less than 50% of spike absorbance. 

NA - Not analyzed by conventional, EPA-approved methods 

mg/kg = parts per million 

µg/kg = parts per billion 

mg/I = parts per million 

µg/I = !)arts per billion 
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~~~~---- ~~ -~-- -~-. ~~-~ :=~-- --~--~~ =~~~~ -::_-=~= :=~= -::=-~== =~= - ~~-- ~- ~~-~ 1==-== 
~~!>3'e1hanol l'~ __ !!_!. __ --~--_!'a'! __ -----~-------~- _!'lf!'il ___ !:lA ____ N.A_ ___ ---~-- --~--- --~- --~-- ----~--

!:;~~;:~~-= ~ -*-.= =~= -~~~-= -=~-=-=:=-~-~~ =~~= ---~= =~~~== ~=-~:=- ===~= ==~:t=-----~= --~ - , ___ _ 
!:.!£Tnchloroethane . -~- __ "!'-__ ·--~- __ !'Q'I __ ~-- __ N.A_ __ !!IYl<a_ ---~-- ---~- ----~--- ___ N.A_ __ -~a'! ___ NA_ --~--- -----

~~= i t i =~ ... i--i · ~~~ J~ ~~~· ~J:= :~I- --~-- _ ~ - ~· ~ i== 
9~orobe~-- ..!'IY!<ll __!!A __ --~ _____ uQ'I ___ ----~-- ___ ~- __ l'IYl<a _ __ ~- ____ N.A__ _ --~- _ __ ~--- ---~!>.'!__ ___!!'. __ ---~- ------

~1~~--- :~ _; ---~= =~~= ==~== =--j~-== =~~~= -=~== -=-~~:=- =-=~==~- ===-~== =~~== -==~ =~- ____ ,_ ______ _ 
~i::::; -~ -· ~ . --~~= =-m- ~-:m== ~:--~~~~ =~:= :==~~= =~= =-=~- _ =--~:=· -===~~~ _1--- · _:;_ ' ,_-___ _ 
!.2-~~~~~ ..!:'ll!<!J NA --~--- ___ uwi __ --~--- ·--~----- -~-- --~- __ ]!'\_ -----~ -- --~- ___ ulY!_ --~ --,NA·---1------1 
~:Melhyl.e_henol ..!:'lt'kQ --~-- __ NA ____ .':'If!_-~- ---~- ~IY~- -~--_!:!_A __ -~---- __ !¥-__ ---~~-- NA NA ---- ____ _ 

~~~== ~ ~-~'"~=· ~O·,~·~r~-- ~~c= :.o~.:~:~,:o :.::~.,-;_ =~= ~=~ = ~~-~=~ -~~m~~= =~~~~ =--~fil : --~ - ~- :------ ___ _ 
Si111er,to1al ~ ::O:~iJw:: :::Q;o)l)5LJw::: rr'{t'! :;::QOO!l~LJ::: :::O:!lOO!iU::: ~ <.0005 <0005 <Cl005 <llOOS !!'ll'! <0005 <0005 

itk~ I !~11,1~[1~ =~~ 1!1!l~i1' ,"1111, ~m~ 1·i·1!1 ;~1:~· 1~:'1~11: ~j= ;<~ -~i;~: :~1'------s.1.n1um.lotal n•v1 ::::;QQ3tfW::;: :::;:;oo3µyy::; mall :::::lll)Q~ll:::: :;:;O:(l(i:)lJ;::' mg/I < 003W < 003W < 003W < 003W ffill/1 < 003W < 003W 



•! 

TABLE 1 (CONT) 

SUMMARY OF ON-SITE CORE SAMPLE ANALYTICAL RE SUL JS 
Ro8W911, New Mexico 

~1~~111111111111= 1111111111111[~11~ ·1~1~11· ~~\~ijili 11111111111111m~ 1~ij~~~&1i 1111111111111111111111111111111111:1~~~~11111~ff~111111~1~11: 1111~ill11 11~1111111~f ~1illi11111 :®1~11~w] 1~~.~i~ 
:~not ~ --~- : ~mr _~: · ~-- == ~ rnili;:i:~ ~,,,,~~ !iliilii!ilililli ;:!;;:1:-:1:~ : .. ~~rr~mm: :-· -~= 
Methylene Chloride _ ~ NA NA --~ . u!>'I NA uWka ·-~ NA NA NA NA NA NA NA 
Aoelone ~- NA NA NA _u~. NA ~- NA NA NA NA NA _ NA NA NA 
CarbonDl&ullde ~ -~ --~ NA u!>'I --~ ulfl'il NA NA ~-- NA NA NA NA . ~-
Trlchlorofluorome1hana ~. --~- NA NA ___ uQ'!.____ NA ~-·--~ NA NA NA NA __ NA NA -~ 
Ethyl E1he1 ~ NA NA NA __ ulf!____ NA ~- _!iA_ --~- _!iA__ NA NA NA __ NA __ ___!iA __ 

{'eon(TF} -~ --~-~--~-- . __ uQ'!_ --~ ___ ~ NA NA NA NA NA NA NA ---~--
2-Butanone ~ ._~. --~ NA u~- --~ .. ulfl'il NA _,___~ NA NA NA NA -~- ___ NA __ 
1,1,1-Trichloroethane ~ ~-~----~-- ~---- _!!A__ u~- NA NA NA NA NA NA NA . ~--
CarbonTeuachlorlde ~ NA NA NA u!>'I ·--~ ua/ka NA NA NA NA NA NA NA __ NA_ 

lcyclohexanone ~ NA NA NA . ~-- -~- ---· ~-~- --~- NA NA NA NA NA __ N!-__ _ 
EthylAcalate .~. NA NA --~ __ uQ'! __ --~- u~--~ ·--~- NA NA NA NA NA -~--
160buty1Alcohol ~ NA NA NA __ ull'!_. --~ ___ ~--~ ~--~- NA NA NA NA __ NA __ 
2-Ethoxyethanof ~ NA NA -~ ~--~ ~-~ _ _!!A __ --~ NA NA NA NA ~ 
n-ButylAlcohol uWka NA NA NA __ uQ'!.__ -~- --~ NA -~ NA NA __ NA NA NA _ --~-
Trichloroethane ~ NA NA NA . __ uQ'!.__ NA ~ -~-- __ NA NA NA NA NA __ NA ____ _!iA __ 
1,1,2-Trlchloroethane ~ --~-- _ NA -~-- --~ NA ~ _!!A __ _!!A __ --~ NA NA ~-- NA ___ }IA __ _ 
Benzena ~ --~-- --~-- --~ ~-- NA ulfl'il ~ NA NA NA NA _~--__ NA ____ ---~-
4 Mlllhyl2 Pertanona ~ --~ --~ -~- __ uQ'!_ --~- ____ .~ NA NA NA NA NA NA NA ~ 
Tetrachloroethane ~. NA NA --~ __ uQ'!.__ -~ u~ NA NA NA NA NA NA NA NA 

Toluene ~ -·-~- --~ -~-- ulf'I --~---.--- -~ -~- NA NA NA NA NA NA NA 
Chlorobenzene ~ NA NA NA ull!!..__ NA u!fl'il NA NA NA NA NA NA NA NA 
Ethylbenzene ~- NA NA -~ __ uQ'!.____ --~- u!fl'il NA NA NA NA NA NA NA NA 
Xylena(totAI) ~ NA __ NA__ NA ~- NA -~-~~-~- NA NA NA NA ~--
~ridlne ~- NA --~ NA ulf'I NA ~ ~ NA -~ -~ NA NA NA ~ 
1,3-Dlchlorobenzena ~ ~-- NA NA __ '!II!!..__ NA ~ ._!!A_ NA NA NA NA NA NA NA 
1,4-Dlchlorobenzene ~ NA ~---~ ~- NA -~· NA NA NA NA NA NA NA __ NA_ 
1.2·Dlchlorobenzene ~ NA NA NA --~Q'! __ . NA -~- _lio'_ --~-~- NA --~ NA NA NA 
2-Melhylphenol ~ -~--- NA NA ___ uQ'!__ --~ -~- -~- --~-- ~-- NA NA NA NA ---~--
3-Melhylphenol __ ~ NA NA _ --~ __ u~-- ---~ ___ ·~--~- --~. NA NA NA NA NA ---~--
4-Milhylphenol ~ NA NA --~ ~--~ u!fl'il NA NA NA NA NA NA NA NA 
NllObenzene ~- NA NA NA ulf'I NA ----~- -~-- ~-~-- NA NA NA NA NA 

::~~:~a1 ~ ,,,,,~~rnn - :::i~- -~~---=-~ -~~~- ---· :_ :mfoowm - ::: - ::f- ::: ,,,,,~:,,,,; «::W --u = :::::--<~~ 
~s~~~ . ~ iW!~tif .J!lfl~m:~;~ ! ~ -:~; ~-=;_ !~~' !p~,::~~ ~lrH• ~rr :~wm1,~~ :~1~~:: 
Mercu~-- _3111_ ~=~~.J.,,, .~.~~~., .,,..~~~~: -~- ,.~~;~.~-.- _____ ffill!l __ .~~~.- .1~~~~- -~~~-~' ~~ ~~= ,=,-~~ _ <0002 _ -~~-=-~ 
Lead, tolAI ~ UiL~~:ii 'W~;UJ: UJ'.;g;l,E!Uili; _.!!ll!I_ iliil.R~ilil= ~-- '!JHH!!!rn: Jil!~jjj jili~llllljlill: Wililll>l!Sllili Jlil.Ll~!!ilil ili!ili'0003!2JLl y:;n0:001:1rnn: -~ 002"! _ 
Selenlum.lolal mg/I cJXJ3W <.003W <.003W mg/I c.003W mnll < 003 c.003 c.003 c.003W c.003W < 003W < OCXYJW < 003WN 
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TABLE 1 (CONT) 

SUMMARY OF ON-SITE CORE SA&IPLE ANAL YnCAL REBUL 18 
Ro-II, New Mexico 

~ i 

a1~m1111111111111: 111111111111~11~W, 1111•1111111~t1111111111111111111111111l~~~j111111a~111111111111111111111111111111111111111~~~1rW.1111~r~~1111~1t~1111ij1t 1m~11111111111111111 '111111im11111 ·111~,2~:1: 
TPH ~ <20 <20 <20 mg/I <1 <1 lll!>'kl! <20 ~- mnminm <20 - ~g <20 - <20 
Melhanol mnll NA <1 c1 mall <1 <1 rngA NA NA NA NA mWka c50 c50 
Methylene Chloride Unikn NA H:l:;:1:;;f:1;1:i:!: ;1:1:;:1til:~1:;:1:1 ua'I c5 c5 uQ'lql NA NA NA NA ua_ ~;1;1;1:1:;s$.:1:i:1:!] ITTWITTT 
Acetone uaim NA tn•'lmt:: !;!;l;!;~~!;!i!rn ~ c10' c10 ua'ko NA NA NA NA utJ/ka c10 ~ ~~ 
Carbon Dllullde ~ NA .... 

0

<6 ..•. ~~a· ~- <5 c5 ----~ NA __!!A NA NA ua11ca c5 <7 

Trlcnlorofluoromethane ~ NA c8 <6 UQ/1 c5 <5 ua'ko NA NA NA NA ua11ca <5 . ____{I_ 
Ethyl Ether ~ NA <6 <6 uG'l c5 c5 ~ NA NA NA NA uQ'l<Q <5 < 7 
Freon {!Fl ug/l<g -~ HfITTf:iii!@ [;!;1;1:j~fllllJi uiy1 <5 <5 ~ - ~-- NA NA NA utJ/ka :;:;:;:;:;:;a:;:;:;:;:; -~~ 
2-Bulanone ~ NA · <11 ~ ~~~· ua'I c10 <10 ~ --w;-- NA NA NA ua'ko <10 • c14 

1,1,1·Trk:hloroethane ~ NA <8 c8 ul)'I <5 <5 ug/l<g NA NA NA NA uG'l<a <5 ~ 
Carbon Teuachlonde uc/ka NA <6 <8 ~ <5 <5 ~ NA NA NA NA ug/l<g <5 <7 

ICyclohexanone ~ NA <6 c8 ~ c5 c5 ~-~- NA NA NA ug/l<g <5 <7 
EthylAcelate _ _!!g/l<g NA <8 c8 ~ c5 <5 ~ NA --~ NA NA __!l.g/l<g_ ____ <_5 _____ <7 __ 
laobuM Alcohol ..!!i'!'i. NA <230 <230 _...!!I!!! <200 <200 __L!gl1<g_ NA NA NA NA ~ _ <200 <280 
2-Ethoxyethanol ug/l<g __NA <11 ;!:l;l:1'!!@] ug/I <10 c10 ~---~- NA NA NA uQ'l<Q <10 <14 
n-Butyl Alc:oho_I ____ '!g/l<g --~---~ __ <~. _1!9:'! __ -~~- __ <!QO_ ~--- __L!g11<g_ NA NA NA NA ua_ <100 c140 
Trlcnloroethene ug/l<g __ NA <6 <8 . ug/1 c6 c5 ugll<g_ NA NA NA NA uG'l<a <5 <7 

1,1,2·Trlchloroethane ~- --~ ~--. <8 ug/I <5 <5 ~ NA NA NA NA uG'l<a <5 <7 
Benzane ~ NA <8 <8 uWI c5 c5 ~ .__!'L' NA NA NA ug/l<g <5 --~-7 __ 
4 Methyl 2 Pentanone ugll<g_ NA <11 c12 ul)'I <10 c10 '!A NA NA NA NA ua'ko <10 <1~ 

Tetrachloroethane ~ NA <6 <8 ua'I <5 <5 ug/l<g NA NA NA NA uG'l<a <5 ~! 
Toluene ~ __ _!'lA <8 <8 uiy1 <5 c5, ua'ko NA NA NA NA ua'ko <5 <7 

1Chlorobenzene _!!ft __NA <8 <8 ug/I <5 <5 ~- NA NA NA NA ~ <5 --~ 
Etlftjbenzene _!!gl1<g --~- <6 c8 ug/I <5 <5 uQ'ko NA NA NA NA ua'ko c5 <7 
Xylene (total) ~ NA <8 <8 ug/I <5 c5 ~ NA NA NA NA uG'l<a <5 __ <7_ 
I Pyridine _!!gl1<g NA <370 <380 uiy1 <40 <40 ug/l<g NA NA NA NA __ ugll<g___ <340 <430 
1,3-Dlchlorobenzene _!!gl1<g NA <370 <380 ua11 <40 c40 __L!gl1<g_ NA NA NA NA ua'ko <340 <430 
1,4-Dlchlorobenzene _!!gll<g_ NA <370 <?80 __ uQ'I <40 c40 ____ _J!g/l<g_ NA NA NA NA ug/l<g <340 ~~ 

1.2·Dlchlorobenzene _!!gl1<g_ --~- c370 . <380 __ ~ <40 <40 ugll<g NA NA NA NA '!A. <340 ~ 
2-1.lethylphenol _ ~ ___ NA <370 <380 ug/I <40 <40 ----~ NA NA NA NA uQ'l<Q <340 c430 
3-Methylphenol _!!g11<g NA <370 <380 ~ <40 <40 ~- NA NA NA NA ugll<g c340 ~ 
4-Methylphenol ug/l<g_ NA c370 <380 ul}'I <40 <40 ~ NA NA NA NA uQ'l<Q <340 __ <430 
Nitrobenzene _!!gl1<g ~~~ <370 <380 uQ'I <40 <40 ~- NA NA _ NA = NA __ ugll<g__ <340 <430 

Silver, total ~- i\U.,~~ -~~:0005'!~ ~~~~=' -~-- -~000~- <0005 ~-- ~~~'!'!.-. c0005_ :~;::: <0005W __ !!'fl!'__ <.0005W ~.0005 __ 

§:S~: _!!~J~~i~~J1:$~~ ~1~~,~~Zli=i='li~~iit 
Mercury, total ~- ,_.!:...0002 <.0002 <.0002 mg/I ~~~L. ~~~ ---· ~- c.0002 < 0002 c.0002 < 0002 ~ < 0002 < 0002 
Lead, total _!!!II!!_ ~~=- < 002~- < 002\Y!:!_ ~-lliliO:OOol':::\ilii!~lili rngA < 002WN <.002WN <.002W ;:;:;:ooaw;:;: __ !!lit'!__ :;;:;;:;:oo:!w::::m < 002 
Selenlum total mall ;:;:;:oose11::;: <.003N c.003W mn11 <.003 <.003 ma,1 c.003WN <.003N <.003 <003 mail < 003 < 003 
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TABLE 1 (CONT) 

SUMMARY OF OH-SITE CORE SAMPLE ANAL mcAL RESULTS 
Roawell. New Mexico 

l; j t & ~-

•~m11111111!1111111111111! 11i1~Jm m~r~~~11 1111@111111111111m1111[1t111111!~~1111:1~J1111~J1 1~1~~11111~l~J11111111~1m~11: 1111E111111r~~111 11111111111111111111111· 1111m1~11111~~~, 
rPH !!_!QI! --~-- <4 ~_JI_ nrnmii!im Hn:200>1~~ :::1:2~1::: ~1ff:tooirT n:1n:r.&iawrn :1fi1~~= ~1~1 rn~n --~ <4 ---<.-
1v1e111ano1 ~ ~- <50 ----- --!!1lt'!__ ·····~w_~~ ~~~~··-·~NA~· ~~:i~~ -~~ ~1__ <I . ma11 <10 <10 

Melhylene Chloride ~ ~"r;T;>;' ~~~- ~-- __ NA NA NA NA <1300 NA <840 <870 ulfl c5 c5 
Acalone ~ :;:;:;:;~Q:;:;:;:; ;:;:;:;:;\e,:;:;:;:, ua'S NA NA NA NA <2600 NA <1300 <1300 uWI <10 <10 
Calbon Dllullde ~ ~-:;~~ • <5 -- ~- NA NA NA NA <1300 NA <840 dl70 ~ <5 c5 

Trlchlorolluoromelhane ~ c5 <5 ~ NA NA NA NA <1300 NA <840 c870 ua/I ___ <_5 __ ~---
EltlVI Elhllr ~ <5 _ <5 ua'S_ NA NA NA NA <1300 NA <640 c870 ug/1 c5_ <5~ 

Freon (!Fl ~ lilWlifli:iTIJi1 UillJ.ili!i:l:tm: ug.'kg NA NA NA NA !1rnTiihoo;:;:;: NA <640 <870 uW) :;:::::::::stfITTmm" nmf!t:mrn: 
2-Butanone ~ ;!;!;!;!flBiliii!ii <10 ug.'kg NA NA _ NA NA <2600 NA <1300 <1~ uWI c10 __ <_IQ_ 
1,1,l·Trlchloroethane ~ c5 c5 u~-~.-~- _ NA NA __ <1300 NA dl40 J!ill~)ijil:;fil ~-- __ <_5 _____ <5 __ 

CarbonTeuachlorlde ~ ~-- c5 ~ NA NA _ --~- -~- c1300_ --~ dl40 <870 ulfl c5 --~---
Cyclohexanone __!!Wl ___ <_5__ <5 ~ NA NA NA __ ~ ___ <1300 ___ ~ <640 <870 uwi c5 __ <_5 
Ethyl Acetate _ ~ c5 c5 uif!<jj_ -~--~- NA NA _ <1300 NA <640 <870 uM ___ <_5 _____ <_5 __ 

l&ObutylAlcohol ulYJ e-~--~ ua'S __ --~ ~- NA -~- -~53000- _ NA <26000 <27000 -~--- <200 ~ 
£.Ethoxyethanol _ _!l_i'! ___ ,._10 __ ---~-0------~----~--NA- NA ~- <2600_ NA c1300 <1300 ~ <10 ctO 
n-ButylAlcohol _ __!!WI _ __ <1~ ~~------ _..!!a'5l __ ~- NA NA ~- <26000_ NA <13000 <13000 uWI __ <_1~ -~-
!rlch~roethe~--- --~- c5 --~-5 ___ ------ -~IY5!__ __ NA NA NA ~- --~!300 NA dl40 <8?0 uwi ___ <_5 __ --~-
1,1,2-Trlchloroelhane ~ <5 c5 ____ ~- NA NA NA _ --~-- __ <1300 NA <640 <870 uWI ___ <_5 __ --~-
Benzane ~ c5 _ _ c5 -~a'S- --~- NA NA __ NA_ ~- NA <840 <870 ~ c6 c5 
4Meltl)'l2Penlanone uwi <10 <10 ~---~r-~ ~- --~- _<2600 NA <1300 ~.~!~= ulfl ___ <_10 __ --~1_0 __ 
Teuachloroethane . ~ __ <_5__ <5 ug.'kg NA NA NA --~-- __ <~- _ NA <640 i;i;i;i!JllO;i;i; ug/1 <5 --~--
Toluene ~- __ <_5 ____ ~----------u~---~--~-~---~-- <1300 NA <840 c870 ug/1 ___ <_5 ______ <~--
Chlorobenzene ~ c5 <5 ----- __ ulf!<jj__ NA NA' ~--~--- r:r.p~!~:!7F --~ '!-::'!~r:-:>r. ~-.,.,.~.~~~ ug/1 __ <_5 ____ __9 __ 
Ethylbenzene ~ c5 <5 uif!<jj NA NA NA NA :::::::?2P;:::::: NA ::::::~Ill».::::: ::::::z&QQ::::: ul}'l c5 c5 

~y1ene1101a11 ___ ...!'iri::-- ==~~--- ~- c&=-= -=== =~Q'~= ~-=-=N!-____ --~- =-~ -=~-~ ummm.mrn __ _fa.--_::-- EIT~iml TIU=•um ___ uQ'! _______ <5= =~-=-~~---= 
~~------ -~Q'I- __ <_'!'!_ ___ <~-- -------- -~lf!<jj __ -~ -~- -~-- --~-- _!_3_?Q_ __ --~ <340 <21000 ~-- --~ ---~--
1,3-DlchlOrobenzene ~ ~---~7__ uM<a _ NA NA NA _ --~ ___ <~ NA <340 <21000 ui'I <40 c40 
1,4-DlchlOrobenzene ua/I <40 ~-- _______ u~-- __ NA_~--~----~- ~~-0- NA <340 <21000 ug/1 ~-- ___ <40 __ 

1.2·Q!chlotob_!_ll1..!!!!_ .. !'Q'I_ --~~-- __ <~! __ ------- --~-- ---~-- --~-- -~ --~--- ~~- NA <340 <21000 ulY! _ --~-- -~---
2-Methyiphenol 211".! <40 _<87 ________ ua'S_ --~ NA NA ~- ~~- _ NA <340 <21000 ul¥1 <40 __ <~ 

3-Methylphenol ~ ~- _ <87 ·------ -~lf!<jj ____ NA__ NA ~ ~- _ <350 NA <340 <21000 u!¥1 __ <~ --~~--
4-Melhylphenol ~ <40 <87 ~- NA NA NA NA <350 NA <340 <21000 u~ <40 _ ~-
Ni11obenzene ~ ~-- <87 ------ __ u~- NA NA NA NA <350 --~-- <340 <21000 ,___!l_i'! __ -~~ ~ _ 

E~~::~ ~: ~~~= =~ -- ==--= =-~--- ~m;i~r;! rllii~11~l~~ !~1~Jii r:ITfi~m: :~~tilf, i~Tf!.it ~iii ~--:::~ --~~:---~---- -~ -.--.-.-r-i;-r-wf""."1- .• "T"'t-.-r-.-..w· --t-i-1-t·l-•at-•· -H-•-t+i-~·· ~ .............. ~. ··-•-t-t-•a-1·•· ., ........... ·-·w··· l·l-t·t-.. -... 0\if: •. : ..... H·H..;..+-·-·-· ........ ~ ... ---~-- ______ _ _ 

~!~~~!~~=== =~- ~='.~~ :1 :::~~~-~~!: ::~==-===--= :.~==~~==- Wu~1ui1 ~=~i:: tr!I@7.~m :;if~}~! W1~~1W ili!r~Jmrr! ~=~iXi!~1 ' ttrri!~1il1.:=:=~~=.:: ==Jxi~= ~::~am 
Mercu~lotal -~- -~~ ___ ·~~- -------~ ·~-~.~2 •• ~. ~0002 _ <0002 __ c0002 _ _ dl002 <0002 <0002 <.0002 ____!!19'.! <0002 _ ~-~ 
Lead,lotal ~- __ <002fl ___ --~~2W __ ------~- ~j~§W.fil: <.002~~- ~002~--~~\,'J~ c0021'!__ ~~~-- ~002WN <.002WN __ lllQ'!_ __ ~-S- )1~2as:]: 
Selanlumtotal mn1I <.003W <.003 m(j/I <.003 <003W <.003WN c003 <003W <.003N <003N <003WN mn11 c003 <003W 



i, L 

TABLE 1 (CONT) 

1t~~~1111~1111111111111~11~~ 1~1~~~111 1111m11~~m111 :11~~~~ 
TPH mgA <4 <1 <1 
Methanol m!IA <1 <1 <1 
Methylene Chlorlde ugA <5 <5 <5 
Acetone ugA <10 <10 'HHHi!ii~ii!iliiH! 
Carbon Dlsulllda ugA <5 <5 <5 
Trlchlorofluoromathana ug,1 <5 <5 <5 
Ethyl Ether ug,1 <5 <5 <5 
Freon (TF) ug,1 lililii!lil~r:i!Wii!li lilil1i!i!i1mliliiilili1 :i1mn1rar:Hnmrn 
2-Butanone ug,1 <10 <10 'ilii!lili~:~iiHi!ili 
1, 111-Trlchloroethane ug'1 <5 <5 <5 
Carbon Tetrachlorlde UM <5 <5 <5 
I Cyclohexanona UM <5 <5 <5 
Ethyl Acetate UM <5 <5 <5 
lsobutvl Alcohol ugA <200 <200 <200 
2-Ethoxyethanol ug,1 <10 <10 <10 
n-Butyl Alcohol ug,1 <100 <100 <100 
[Trlchloroethena ugA <5 <5 <5 
1, 1,2-Trlchloroethane ugA <5 <5 <5 
Benzene ugA <5 <5 <5 
4 Methyl 2 Pentanone ug,1 <10 <10 <10 
Tetrachloroethane ug,1 <5 <5 <5 
Toluene ug,1" <5 <5 <5 
Chlorobenzene ugA <5 <5 <5 
Elhylbenzene ug,1 <5 <5 <5 
Xylene (total) ugA <5 <5 <5 
P~rldlna ug,1 <40 <40 <40 
1,3-Dlchlorobanzena ug,1 <40 <40 <40 
1,4-Dlchlorobanzene UM <40 <40 <40 
1,2-Dlchlorobenzene UM <40 <40 <40 
2-Melh~lehenol UM <40 <40 <40 
3-Methylphenol ug'1 <40 <40 <40 
4-Meth~lehenol ugA <40 <40 <40 
Nltrobenzene ug,1 <40 <40 <40 
Sliver, total mg,1 <.0005N <.0005 <.0005 
Arsenic, total mM <.003 <.003W <.003 
Barium, total mg'1 <.05 <.05 <.05 
Cadmium, total mg,1 <.OOOSW <.0005 <.0005 
Chromium, total mg,1 <.006 <.006 <.006 
Mercury, total mg,1 <.0002 <.0002 <.0002 
Lead, total mg,1 !!iil!i;(\(HSN'i!\li <.002WN <.002N 
Selenlum,total m911 <.003 <.003N <.003N 
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Ethyl Ether 

Preoo /TP\ 

2·Butuooc 

1,1,1· Trichloroethane 

Cubon Tetrachloride 

Cycloheuoonc 

Ethyl Acclillc 

bobutyl Alcohol 

2·Etho1Vcth•nol 

u-llutyl Alcohol 

Trichlorocthcoe 

l,l,2·Trichloroclh•nc 

Benzene 

2 Methyl 4 Pcotanone 

Tetrachloroclhinc 

Toluene 

Cblorobcozenc 

Etbylbcozenc 

Xylene {tot.ll 

Pyridine 

l.l·Dicblorobcozenc 

1.4-Dichlorobcozcoc 

1.2-Dichlorobcozcuc 

2-Mcthyh>hcnol 

l·Mcthylpbcool 

4-Mctbylpbcuol 

Nitrobc DZCDC 

uflka I <6 I <6 I <S I <6 I <S I <S I <6 I <S I <S ·I <S I <S I <S I <6 I <S I <S 1u~ I NA 
ug/kg <6 <6 <S <6 <S <S <6 <5 <5 <5 <S <S <6 <S <S ug,11 NA 

ug/kg I <6 I <6 I <S I <6 I <S I <S I <6 I <S I <S I <S I <5 I <5 I <6 I <5 I <S luaVI I NA 

ug/k <230 <230 <210 <260 <200 <200 <250 I <200 I <2IO ~10 I <210 I <220 I <220 I <210 I <220 lug/I ~ 
ug/kg <12 <12 <10 <13 <10 <IO <12 <10 <10 I <10 <10 <It <II <II <llug,111-- NA 

ulllla I <120 I <120 I <100 I <130 I <100 J <100 I <120 J <100 I <100 I <100 I <100 J <110 J <110 J <110 J <110 lull/I I NA 

ug/kg I <6 I <6 I <S I <6 I <S I <S I <6 I <S I <S I <S I <S I <5 I <6 I <5 I <S luaVI I NA 

ug/kg I <6 I <6 I <5 I <6 I <S I <S I <6 I <S I <S I <.5 I <S I <S I <6 I <.5 I <S lullll I NA 

ug/kg I <6 I <6 I <5 I <6 I <S I <S I <6 I <5 I <S I <5 I <S I <5 I <6 I <S I <S lug/11 NA 
Ua/l<ll <12 <12 <10 <13 <10 <IO r <12 <10 <10 <IO <10 <II <II <ll <llul/I NA 

uall<a I <6 I <6 I <S I <6 I <S I <S I <6 I <S I <S I <S I <S J <S I <6 I <S I <.5 luM/11 NA 

ua/ka <6 <6 <S <6 <S <S <6 I <S <S <S <S <S <6 <5 <5 ugll I NA 

'ua11<1 <6 <6 <5 <6 <S <S <6 <S <S <5 <S <S <6 <5 <S ug/11 NA 
1

us/k1 <6 <6 <S <6 <S <S <6 <S <S <S <S <S <6 <S <S ugll f NA 

ua/1<11 I <6 I <6 I <S I <6 I <S I <S I <6 I <S I <5 I <S I <S I <S I <6 I <5 I <S luM/11 NA 

ua/1<1 <380 <380 <l-IO <420 <340 <330 «UO <340 I <l-IO <340 <l-IO <3.SO <170 <3.SO NA 

Ua/l<ll <380 <380 <340 <420 <l-IO <330 <4IO <l-IO <3-IO <340 <340 <350 <370 <3.SO NA 

ug/kg <380 <380 <340 <420 <340 <330 <410 <3-IO <J.j() <3-IO <l-IO <3.SO <370 <350 NA 

ua/h <380 <380 <340 <420 <J.IO <330 <4IO <3-IO <340 <3-IO <J.IO <350 <370 <lSO Nol Toled ~ NA 

~ <380 <380 <340 <420 <340 <330 <410 <3-IO <3-IO <3-IO <3-IO <350 <370 <350 Nol Teated uM/l NA 

ul!/k1 <380 <lllO <340 <420 <340 <330 <4IO .<3-IO <340 <340 <340 <350 <370 <3.SO NolTulcd ug/I NA 

ua/h <3110 <lllO <340 <420 <l-IO <330 _ <410 <340 <340 <3-IO <340 <350 <370 <350 Not Tutcd uM/l NA 

ua/ka <lllO <380 <J.IO <420 <3-IO <330 <4IO <340 <340 <3-IO <340 <3.SO <370 <350 Nol Tutcd ul/I NA 

1Silvcr,total mg/I l.. .. .''.'O:(X)()(l ... L .. <.<ml_ [ <.0006 __ 1 <.0006 <.0006 <.0006 1 .. <.:1)()()6.J_<.()()()6.J <.0006 L .. :<~J ... <-()()()6.J .... :'·(}()()6.J .. <.:()()()6J <.0006 IN01Tu1cd111 <.IXXJ6 
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r; ,---~" ·1& f-"i r'l r-~ ~ i.-l t_l. i-1 L-J L_j 
SUMMARY OF OFF-SITE CORE SAMPLE ANALYTICAL RE SUL TS I. 

Roawell, New Mexico 

14- L-(- _J I A L -~ i l 

c;;:z.~;~~~1~1~i:~·i .:~:i;.:~~: 'i :~;q~;~:;,;;:ii;1::,~~;~,i;ii~1\;i:t:;:n.~Z;~g;:;t:~i~~=~· O-l I 

n•11 Dlg./kg <20 I <20 I <20 :::}.:?:iiJO'.':\·\ <20 I <20 I <20 I <20 I <20 I nag/I NA I <1 I <1 I <1 

~=~:<>"·~· :~ :.: f~~;~·~lf'Srx;; .. ;r1 .~'.~"Jf1;f ~{~~isf~!;,r0:~,Yi ~ : ~ ;,:, ~~~·1 
.... , ----+--+-----· 

~;;c~:.~~:~~::e•h•ne :~: :~ :~ :: :: :: :: :~ :: :~ :~ :~ :: @@l~mw!---:-:--t-----t---11-----i 
E1hyl E1her ua/kg <7 <7 <S <6 <6 <6 <7 <6 <7 ug/I NA <S <S <S 

·:~::~:~ :~: :J:1:::::\!~~=1w11m::::::::~!:t:n1:n:i~~:::r::}: ::
1 

::
2 

:~ :
1

1

1 
1m:r~f~Nt:i1::r:~~tfJ :~ :~ ::

0 
::

0 
::

0 
I 

l.'1,1-Trichloroelhane ug/kg I <7 I <7 I <S I <6 I <6 <6 <7 <6 <7 ug/I NA <S <S <S 
Carbon Tclrachloride ug/kg <7 <7 <S <6 <6 <6 <7 <6 <7 ug/I NA <S <S <S 

Cycloheunone I ug/kg I <7 I <7 I <5 I <6 I <6 I <6 I <7 I <6 I <7 I ug/I I NA I <5 I <S I <S 

Ethyl Acct..tc I ug/kg I <7 I <7 I <.5 I <6 I <6 I <6 I <7 I <6 I <7 I ug/I I NA I <S I <S I <S 

lsobutylAloohol I ug/kg I <290 I <270 I <200 I <220 I <240 I <240 I <270 I <250 I <260 I ugil I NA I <200 I <200 I <200 

2-E1hoJ1Yclhanol I uglkg I <14 I <14 I <10 I <II I <12 I <12 I <13 I <12 I <13 I ugil I NA I <10 I <10 I <10 

n-ButylAloohol I ug/kg I <140 I <140 I <100 I <110 I <120 I <120 I <130 I <120 I <130 I ugil I NA I <100 I <100 I <100 

Trichloroelhcoe u k <7 <7 I <S I <6 I <6 I <6 I <7 I <6 I <7 I ugil I NA I <S I <S I <S 
l,l,2-Trichloroelhane uglkg <7 <7 <S <6 <6 <6 <7 <6 <7 ugil . NA <S <S <S 

Benzene I ug.lkg I <7 I <7 I <.5 I <6 I <6 I <6 I <7 I <6 I <7 : ~ NA I <S I <S I <S 
2 Methyl. Penunone ug/kg < 14 < 14 < 10 <II < 12 < 12 < 13 < 12 < 13 rH- ~~-, NA < 10 < 10 < 10 

Tetrachloroethaoe I ug.lkg I <7 I <7 I <.5 I <6 I <6 I <6 I <7 I <6 I <7 I ugil I NA I <S I <S I <.5 

Toluene I ug/kg I <7 I <7 I <S I <6 I <6 I <6 I <7 I <6 I <7 I ugil I NA I <S I <S I <.5 

Chlorobenzene I ug/kg I <7 I <7 I <.5 I <6 I <6 I <6 I <7 I <6 I <7 I ugil I NA I <S I <S I <S 

Ethylbcnzene I ug.lkg I <7 I <7 I <S I <6 I <6 I <6 I <7 I <6 I <7 I ugil I NA I <S I <S I <S 

Xylene (loul) ug.lkg <7 <7 <S <6 <6 <6 <7 <6 <7 l=tgil NA <S <S <S 

Pyridiue ug/kg <480 <4SO <390 <370 <400 <400 <440 <410 Nol Teated ug/I NA <10 <10 <10 I I I I 
1,3-Didalorobcnzene ug/kg <-ISO <450 <390 <370 <400 <400 <440 <410 Nol Tesled ugil NA < 10 < 10 < 10 

1,4-Dichlorobenzene ug/kg <480 <450 <390 <370 <400 <400 <440 <410 Nol 'fuled ugil NA < 10 < 10 < 10 

1,2-Dichlorobcnzene I ug/kg I «ll!O I <450 I <390 I <370 I <400 I <400 I <440 I <410 IN01Testedl ugil I NA I <10 I <10 I <10 

2-Melhylphcnol ug/kg <480 <450 <390 <370 <400 <400 <440 <410 Nol Tesled ug/I NA < 10 < 10 < 10 

?·Melhylphenol ug/kg <480 <450 <390 <370 <400 <400 <440 <410 ~ol Tesled ugil NA < 10 < 10 < 10 I I I J 
4-Methylpheool ug/kg <480 <450 <390 <370 <400 <400 <4-10 <410 No1Tes1ed ugil NA <10 <10 <10 

Nilrobcnzcne ug/kg <480 <450 <390 <370 <400 <400 <440 <410 ~otTesled ugil NA <10 <10 <10 

Silver, loul Dig/I <.0006 <.0006 <.0006 <.0006 <.0006 <.0006 <.0006W <.0006 <.0006 uagil <.0006 <.0006 <.0006 <.0006 

AOS-3-XLS, 6/17/91, 2 ol 2 
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Harding Lawson Associates 
1990 Soil Gas Analytical Results 



SAMPLE ID 

N-00 
N-00 
N-00 
N-00 
N-01 
N-01 
N-01 
N-02 
N-02 
N-02 
N-02 
N-03 
N-03 
N-03 
N-04 
N-04 
N-05 
N-06 
N-07 
N-07 
N-08 
N-09 
N-09 
N-09 
N-09 
N-10 
N-11 
N-11 
N-11 
N-12 
N-12 
N-12 
N-12 
N-13 
N-13 

TABLE 2 

Analysis Results for Soil Gas Samples, ppm v/v 

DEPTH 
(FT.) 

2.0 
4.0 
9.0 

14.0 
2.0 
4.5 
9.0 
2.0 
4.0 
9.0 

14.0 
2.0 
4.5 
9.0 
2.0 
5.0 
4.0 
2.0 
1.0 
3.5 
1.0 
1.0 
4.5 
6.8 

14.0 
8.0 
2.0 
4.5 
9.0 
1.0 
4.0 
9.5 

14.0 
3.0 
4.5 

Roswell, New Mexico 
2/6/90 - 3/17/90 

1, 1, 1-TCA TCE PCE CHC13 CCl4 
PPM PPM PPM PPM PPM 
r.JN) NM NN> CJN) NN> 
0.02 - 1.46 - -
- - 0.09 - -
- - 0.01 - -
0.02 - 0.45 - -
- - - - -
- - - - -
- - - - -
- - <0.01 - -
- - 0.01 - -
- - 0.01 - -
- - <0.01 - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
0.02 - - - -
0.35 - <0.01 - -
- - <0.01 - -
0.06 - 0.03 - -
0.31 - 0.13 - -
0.40 - 0.20 - -
0.62 - 0.34 - -
- - - - -
- - - - -

<0.01 - - - -
<0.01 - - - -
<0.01 - - - -

0.02 - <0.01 - -
0.05 - <0.01 - -
0.07 - <0.01 - -
0.02 - - - -
0.03 - - - -

PAHRENTHOl.D A 
ASSOCIATES, INC.------



SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCl3 CCl4 

(FT.) PPM PPM PPM PPM PPM 
0JN) 0/N) 0JN) 0/N) cYN) 

N-13 28.0 0.15 - 0.17 - -
N-14 2.0 0.11 - - - -
N-14 4.5 0.14 - - - -
N-14 11.0 0.38 - 0.02 - -
N-14 34.0 0.14 - 0.14 - -
N-15 2.0 <0.01 - - - -
N-15 4.0 0.01 - - - -
N-15 36.0 0.06 - 0.01 - -
N-16 2.0 - - - - -
N-16 4.5 - - - - -

N-16A 2.0 0.01 - - - -
N-16A 9.0 0.02 - - - -
N-16A 14.0 0.06 - - - -
N-17 1.5 - - - - -
N-17 4.0 <0.01 - <0.01 0.01 0.01 
N-17 18.0 - - <0.01 0.05 0.02 
N-18 2.0 - - - - -
N-18 4.0 - - - - -
N-18 21.0 - - - - -
N-19 2.0 0.04 - - - -
N-19 4.5 0.08 - <0.01 <0.01 -
N-19 9.0 0.21 - 0.01 0.02 -
N-19 13.0 0.52 - 0.04 0.07 -
N-20 2.0 0.04 - 0.03 - -
N-20 4.0 0.23 - 0.19 <0.01 -
N-22 2.0 0.06 - 0.01 0.22 0.07 
N-22 5.0 0.08 - 0.02 0.34 0.10 
N-22 28.0 0.16 - 0.22 0.20 0.13 
N-23 2.0 - - - - -

N-23A 4.0 - - - - -
N-23A 9.0 - - - - -
N-24 2.0 - - - - -
N-24 4.0 - - - - -
N-25 1.0 0.04 - - <0.01 -
N-25 4.0 0.07 - <0.01 0.02 -
N-25 9.0 0.09 - 0.01 0.03 -
N-25 14.0 0.18 - 0.02 0.08 -
N-25 28.0 0.23 - 0.01 0.03 -
N-26 2.0 3.87 0.07 3.65 - <0.01 
N-26 4.0 2.93 0.05 3.65 - <0.01 

Table 2, Page 2 
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SAMPLE ID DEPTH 1, 1,1-TCA TCE PCE CHCl3 CCl4 
(FT.) PPM PPM PPM PPM PPM 

<>JN) <>JN) <>JN) <>JN) <>JN) 

N-26 28.0 - - 0.05 - -
N-27 2.0 0.48 - 0.48 0.01 -
N-27 4.0 1.25 0.02 1.73 0.06 -
N-27 9.0 1.38 0.02 1.98 0.08 -
N-27 28.0 - - <0.01 - -
N-28 2.0 0.17 - 0.02 - -
N-28 5.0 0.20 - 0.03 - -
N-28 29.0 - - - - -
N-29 2.0 <0.01 - - - -
N-29 4.0 0.02 - - - -
N-29 28.0 - - - - -
N-30 2.0 0.41 - 0.76 - -
N-30 4.0 0.41 0.01 0.89 - -
N-30 23.0 0.44 0.03 1.22 - -
N-31 2.0 0.19 - 0.27 - -
N-31 4.0 0.23 - 0.23 - -
N-32 2.0 - - - - -
N-32 4.0 - - - - -
N-32 9.0 <0.01 - - - -
N-33 1.0 <0.01 - - - -
N-33 4.5 0.18 0.38 - - -
N-33 9.0 0.07 0.08 - - -
N-33 13.0 0.03 0.02 - - -
N-33 19.0 0.05 - - - -
N-34 2.0 - - <0.01 - -
N-34 4.0 - - - - -
N-34 9.0 - - - - -
N-34 14.0 <0.01 - - - -
N-34 19.0 <0.01 - - - -
N-35 2.0 - - - - -
N-35 4.0 - - - - -
N-35 9.0 - - - - -
N-36 2.0 0.43 - 0.02 - -
N-36 4.0 0.35 - 0.02 - -
N-36 9.0 0.53 - 0.04 - -
N-36 10.5 0.53 - 0.04 - -
N-37 2.0 <0.01 - <0.01 - -
N-37 4.0 <0.01 - <0.01 - -
N-37 15.0 0.03 - 0.06 - -
N-38 2.0 - - 0.04 - -

Table 2, Page 3 
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SAMPLE ID DEPTH 1,1, 1-TCA TCE PCE CHCl3 CC14 

(FT.) PPM PPM PPM PPM PPM 
C'J/V) C'J/V) CVN> C'J/V) C'J/V) 

N-38 5.0 - - 0.06 - -
N-38 10.0 - - 0.06 - -
N-38 14.0 - - 0.07 - -
N-38 23.5 <0.01 - 0.07 - -
N-39 2.0 <0.01 - 0.01 - -
N-39 4.5 <0.01 - 0.02 - -
N-39 9.0 0.01 - 0.02 - -
N-39 14.0 0.01 - 0.02 - -
N-39 19.0 0.02 - 0.02 - -
N-40 2.0 0.01 - <0.01 - -
N-40 5.0 0.03 - 0.02 - -
N-40 9.0 0.04 - 0.03 - -
N-40 14.0 0.07 - 0.04 - -
N-41 2.0 0.01 - - - -
N-41 9.0 0.11 - 0.01 - -
N-42 1.5 0.14 - 0.01 - -
N-42 4.5 0.23 - 0.02 - -
N-42 9.5 0.28 - 0.02 - -
N-43 2.0 0.02 - <0.01 0.01 <0.01 
N-43 4.0 0.02 - <0.01 0.02 <0.01 
N-43 9.0 0.03 - <0.01 0.04 <0.01 
N-43 14.0 0.05 - 0.02 0.04 <0.01 
N-44 2.0 0.01 - - - -
N-44 4.0 0.02 - <0.01 - -
N-44 9.0 0.02 - <0.01 - -
N-45 2.0 0.05 - <0.01 0.01 0.06 
N-45 4.0 0.11 - 0.01 0.03 0.08 
N-45 9.0 0.12 - 0.02 0.05 0.16 
N-45 14.0 0.20 - 0.03 0.05 0.17 
N-46 2.0 0.13 - - - -
N-46 4.0 0.21 - - - -
N-46 9.0 0.30 - - - -
N-47 2.0 - - - <0.01 <0.01 
N-47 4.0 - - - <0.01 <0.01 
N-47 9.0 - - - 0.03 0.01 
N-47 29.0 - - - 0.02 <0.01 
N-48 1.0 - - - - -
N-48 4.0 - - - - <0.01 
N-48 9.0 - - - <0.01 <0.01 
N-48 28.5 - - - <0.01 <0.01 
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SAMPLE ID DEPTH 1, 1, 1-TCA TCE PCE CHCl3 CCl4 
(FT.) PPM PPM PPM PPM PPM 

NM NM <YN> NM NN) 

N-49 2.0 0.05 - 0.18 - -
N-49 4.0 0.05 - 0.21 - -
N-49 9.0 0.06 - 0.24 - -
N-49 14.0 0.08 - 0.29 - -
N-50 2.0 0.03 - <0.01 - -
N-50 4.0 0.04 - <0.01 - -
N-50 9.0 0.05 - <0.01 - -
N-50 14.0 0.10 - 0.02 - -
N-51 1.5 - - - - -
N-51 4.0 <0.01 - <0.01 - -
N-51 8.0 <0.01 - <0.01 - -
N-52 2.0 - - - - -
N-52 5.0 - - - - -
N-52 9.0 - - - - -
N-53 2.0 - - <0.01 - -
N-53 5.0 <0.01 - <0.01 - -
N-53 9.0 <0.01 - <0.01 - -
N-53 26.0 - - - - -
N-54 1.0 - - - - -
N-54 4.0 <0.01 - - - -
N-54 9.0 0.01 - - - -
N-55 2.0 - - - - -
N-55 4.0 - - - - -
N-55 9.0 - - - - -
N-55 18.5 - - - - -
N-56 1.0 - - - - -
N-56 5.0 - - - - -
N-56 9.0 - - - - -
N-56 18.5 - - - - -
N-56 24.5 0.03 - 0.02 - -
N-57 2.0 0.02 - 0.01 - -
N-57 4.5 0.02 - 0.01 - -
N-57 9.5 0.04 - 0.02 - -
N-57 26.0 0.41 - 0.04 - -
N-58 1.0 0.03 - - - -
N-58 4.0 0.08 - - - -
N-58 9.0 PC PC PC PC PC 
N-58 14.0 PC PC PC PC PC 
N-58 26.5 0.12 - - <0.01 <0.01 
N-59 2.0 - - - - -

PC = Probe Clogged 
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SAMPLE ID DEPTH 1,1, 1-TCA TCE PCE CHCl3 CCl4 

(FT.) PPM PPM PPM PPM PPM 
<:JN) <:JN) <:JN) <:JN) <:JN) 

. -
N-59 4.0 - - - 0.02 <0.01 
N-59 9.0 - - - 0.02 <0.01 
N-60 2.0 - - - <0.01 <0.01 
N-60 4.0 - - - 0.02 <0.01 
N-60 9.0 - - - 0.04 <0.01 
N-60 31.0 0.06 - - <0.01 <0.01 
N-61 2.0 0.04 - 0.02 - -
N-61 4.0 0.02 - 0.02 - -
N-61 9.0 0.06 - 0.05 - -
N-61 14.0 0.08 - 0.09 - -
N-61 26.0 0.68 - 0.18 - -
N-62 2.0 - - <0.01 - -
N-62 4.0 - - <0.01 - -
N-62 9.0 <0.01 - 0.02 - -
N-62 14.0 <0.01 - 0.03 - -
N-63 2.,0 <0.01 - <0.01 - -
N-63 4.0 <0.01 - <0.01 - -
N-63 9.0 0.02 - 0.01 - -
N-63 27.0 0.09 - 0.03 - -
N-64 1.0 <0.01 - - - -
N-64 4.0 0.02 - <0.01 - -
N-64 9.0 0.03 - 0.01 - -
N-64 14.0 0.04 - 0.02 - -
N-65 1.0 <0.01 - <0.01 - -
N-65 4.0 0.04 - 0.03 - -
N-65 8.0 0.05 - 0.04 - -
N-65 19.0 0.12 - 0.10 - -
N-65 35.0 0.10 - 0.13 - -
N-66* 2.0 - - 0.06 - -
N-66* 5.0 <0.01 - 0.13 - -
N-66* 10.0 0.02 - 0.23 - -
N-66* 15.0 0.03 - 0.21 0.03 -
N-66* 20.0 0.17 - 0.85 0.03 -
N-67* 1.0 - - - - -
N-67* 5.0 SD SD SD SD SD 
N-67 10.0 - - 0.01 - -
N-67 25.0 0.03 - 0.05 - -
N-68 2.0 0.05 - 0.01 - -
N-68 5.0 0.06 - 0.01 - -
N-68 9.0 0.07 - 0.02 - -

SD= Sam le Destro ed p y 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCl3 CC14 
(FT.) PPM PPM PPM PPM PPM 

NM NM NM NM NM 
N-68 25.5 - - - - -
N-69 2.0 - - - - -
N-69 4.0 - - 0.01 - -
N-69 9.0 - - 0.02 - -
N-69 14.0 - - 0.03 - -
N-69 30.0 0.01 - 0.07 - -
N-70 2.0 0.02 - 0.05 - -
N-70 5.0 0.02 - 0.06 - -
N-70 21.0 - - - - -
N-71 2.0 <0.01 - - - -
N-71 4.0 0.02 - <0.01 - -
N-71'- · 9.0 0.04 - 0.01 - -
N-71 21.0 0.07 - 0.02 - -
N-72 2.0 <0.01 - - - -
N-72 4.0 <0.01 - - - -
N-72 9.0 0.05 - 0.01 - -
N-72 14.0 0.05 0.03 0.02 - -
N-72 25.0 0.05 0.04 0.02 - -
N-73 2.0 - - <0.01 - -
N-73 5.0 0.01 - 0.02 - -
N-73 9.0 0.02 - 0.02 - -
N-73 25.0 0.06 - 0.04 - -
N-74 2.0 - - 0.01 - -
N-74 4.0 - - 0.03 - -
N-74 9.0 <0.01 - 0.06 - -
N-74 14.0 0.01 - 0.08 - -
N-74 29.0 0.03 - 0.07 - -
N-75 2.0 - - - - -
N-75 4.0 - - - - -
N-75 9.0 - - - - -

'"' N-75 24.0 - - - - -
N-76 1.5 - - - - -
N-76 5.0 - - - - -
N-76 9.0 - - - - -
N-76 24.5 - - - - -
N-78 2.0 - - - - -
N-78 4.0 - - - - -
N-78 9.0 - - - - -
N-78 14.0 - - - - -
N-80 2.0 - - - - -

* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCl3 CCl4 
(FT.) PPM PPM PPM PPM PPM 

(VN) (VN) (VN) (VN) (VN) 

N-80 5.0 - - - . - -
N-80 10.0 - - - - -
N-80 15.0 - - - - -
N-80 28.0 - - - - -
N-81 2.0 - - - - -
N-81 5.0 - - - - -
N-81 10.0 - - - - -
N-81 15.0 - - <0.01 - -
N-81 20.0 - - 0.01 - -
N-81 32.0 - - <0.01 - -
N-82 1.0 0.02 - 0.02 - -
N-82 4.5 0.09 - 0.09 - -
N-82 9.0 0.18 - 0.15 - -
N-83 2.0 0.10 - 0.07 - -
N-83 5.0 0.21 - 0.14 - -
N-83 9.0 0.51 - 0.33 - -
N-83 14.0 0.33 - 0.20 - -
N-83 37.0 1.02 - 0.89 - -
N-84* 2.0 0.11 - 0.04 - -
N-84* 5.0 0.76 - 0.26 - -
N-84* 10.0 0.53 - 0.12 - -
N-84* 15.0 4.19 - 1.76 - -
N-84* 31.0 NS NS NS NS NS 
N-85 1.0 0.21 - 0.07 - -
N-85 4.0 1.61 - 0.39 - -
N-85 9.0 1.75 - 0.59 - -
N-85 14.0 1.99 - 0.83 - -
N-85 30.0 3.71 0.06 2.14 - -
N-86 1.0 0.08 - 0.06 - -
N-86 4.0 1.50 - 0.90 - -
N-86 8.0 4.09 - 2.32 - -
N-86 20.0 15.61 0.58 12.19 - -
N-86 39.5 - - 0.01 - -
N-87* 2.0 0.22 - 0.02 - -
N-87* . 5.0 1.95 - 0.13 - -
N-87* 10.0 4.27 0.02 0.37 - -
N-87* 15.0 7.29 0.05 0.92 - -
N-87* 28.0 11.51 0.06 1.78 - -
N-89* 2.0 0.12 - <0.01 - -
N-89* 5.0 0.56 - 0.04 - -

NS = No Sample 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1,1, 1-TCA TCE PCE CHCl3 CCl4 

(FT.) PPM PPM PPM PPM PPM 
NN> NN> NM NN> NM 

N-89* 10.0 1.06 - 0.09 - -
N-89* 15.0 NS NS NS NS NS 
N-89* 20.0 1.31 - 0.18 - -
N-90* 2.0 6.18 - - - -
N-90* 5.0 6.87 - - - -
N-90* 10.0 13.73 - 0.02 - -
N-90* 15.0 33.89 - - - -
N-90* 27.0 30.n - - - -
N-91* 2.0 58.85 - <0.01 - -
N-91* 5.0 124.61 - - - -
N-91* 10.0 175.18 - - - -

••. 4 

N-91* 19.0 224.46 0.05 -- - -
N-91* 28.0 371.86 - 0.29 - -
N-92* 2.0 NS NS NS NS NS 
N-92* 5.0 32.27 - <0.01 - -
N-92* 10.0 182.28 - - - -
N-92* 15.0 1n.95 - - - -
N-92* 27.0 NS NS NS NS NS 
N-93* 2.0 12.57 - - - -
N-93* 5.0 99.53 - - - -
N-93* 10.0 101.71 - - - -
N-93* 15.0 160.50 - - - -
N-93* 18.0 NS NS NS NS NS 
N-94* 2.0 1.52 - - - -
N-94* 5.0 5.34 - - - -
N-94* 20.0 - - - - -
N-95* 2.0 0.72 - - - -
N-95* 5.0 1.04 - - - -
N-95* 10.0 2.63 - - - -
N-95* 15.0 3.29 - - - -
N-95* 18.0 10.34 - <0.01 - -
N-96* 2.0 5.70 - - - -
N-96* 5.0 14.71 - - - -
N-96* 10.0 20.08 - - - -
N-96* 15.0 21.82 - - - -
N-96* 18.0 - - - - -
N-97* 2.0 7.49 - - - -
N-97* 5.0 11.62 - - - -
N-97* 10.0 98.10 - - - -
N-97* 15.0 150.50 - - - -

NS = No Sample 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1, 1, 1-TCA TCE PCE CHCl3 CCl4 

(FT.) PPM PPM PPM PPM PPM 
NM NM NM NM NM 

N-97* 20.0 158.23 - - - -
N-98 2.0 32.49 - - - -
N-98 4.0 18.67 - - - -
N-98 9.0 31.06 - - - -
N-98 14.0 1.52 - - - -
N-98* 26.5 150.79 - - - -
N-99 1.0 2.99 - - - -
N-99* 5.0 12.94 - - - -
N-99 10.0 0.60 - 0.03 - -
N-99 14.0 0.47 - 0.03 - -
N-99* 25.0 11.38 - 0.03 - -
N-99* 35.0 19.00 - 0.07 - -
N-100 2.0 12.93 - 0.02 - -
N-100 5.0 18.34 - 0.03 - -
N-100 9.0 SD SD SD SD SD 
N-100 14.0 21.51 - 0.13 - -
N-100 35.0 0.17 - - - -

' 

N-101 1.0 0.24 - 0.03 - -
N-101 4.0 0.23 - 0.04 - -
N-101 9.0 1.00 - 0.09 - -
N-101 14.0 1.17 - 0.14 - -
N-101 25.0 5.09 - 0.45 <0.01 -
N-102* 2.0. 0.05 - - - -
N-102* 5.0 0.50 - - - -
N-102* 10.0 0.06 - - - -
N-102* 15.0 0.49 - - - -
N-102* 20.0 3.30 - 0.03 - -
N-103* 2.0 0.13 - - - -
N-103* 5.0 0.81 - - - -
N-103* 10.0 1.26 - - - -
N-103* 15.0 4.17 - - - -
N-103* 20.0 5.07 - - - -
N-105* 1.0 <0.01 - - - -
N-105* 5.0 0.19 - 0.01 - -
N-105* 10.0 0.11 - <0.01 - -
N-105* 15.0 0.79 - 0.03 - -
N-105* 20.0 0.93 - 0.02 - -
N-105* 35.0 1.13 - 0.10 - -
N-106 2.0 0.23 - 0.08 - -
N-106 4.5 0.60 - 0.15 - -

so = Sam le Destro ed p y 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1,1, 1-TCA TCE PCE CHCl3 CCl4 

(FT.) PPM PPM PPM PPM PPM 
(yN) (yN) (yN) 0/N) <YN) 

N-106 9.0 .91 - 0.21 - -
N-106 14.0 1.51 - 0.37 - -
N-107 1.0 1.81 - 0.25 - -
N-107 4.0 2.15 - 0.29 - -
N-107 9.0 5.55 - 0.61 - -
N-107 27.0 21.32 - - - -
N-108 1.0 0.06 - 0.09 - -
N-108 4.0 0.36 - - - -
N-108 9.0 0.65 - 0.63 - -
N-108 14.0 1.27 - 0.86 - -
N-108 30.0 3.80 - 2.08 - -
N-109 1.0 0.11 - 0.05 - -
N-109 4.0 0.05 - 0.02 - -
N-109 9.0 1.21 - 0.35 - -
N-109 14.0 2.71 0.47 1.10 - -
N-111 2.0 - - - - -
N-111 4.5 0.11 - 0.04 - -
N-111 9.0 0.08 - 0.03 - -
N-111 14.0 0.21 - 0.08 - -
N-111 31.5 0.28 - 0.13 - -
N-112 2.0 0.06 - 0.02 - -
N-112 4.0 0.20 - 0.10 - -
N-112 9.0 0.40 - 0.19 - -
N-112 14.0 0.52 - 0.24 - -
N-114 1.5 0.03 - 0.02 - -
N-114 4.5 0.13 - 0.09 - -
N-114 9.0 0.28 - 0.17 - -
N-114 14.0 0.49 - 0.31 - -
N-114 34.0 0.25 - 0.19 - -
N-115* 2.0 - - - - -
N-115* 5.0 0.04 - 0.02 - -
N-115* 15.0 0.02 - 0.04 - -
N-115* 33.0 0.05 - 0.10 - -
N-116* 2.0 - - 0.02 - -
N-116* . 5.0 - - 0.03 - -
N-116* 10.0 0.06 - - - -
N-116* 15.0 0.01 - 0.05 - -
N-116* 35.0 NS NS NS NS NS 
N-117 1.0 0.23 - - - -
N-117 4.5 0.01 - - - -

NS= No Sam '"' p le 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1, 1, 1-TCA TCE PCE CHCl3 CCl4 
(FT.) PPM PPM PPM PPM PPM 

0/N) 0/N) 0/N) 0/N) 0/N) 

N-117 9.0 1.66 - - - -
N-117 31.0 3.64 - 0.03 - -
N-118 2.0 - - - - -
N-118 4.0 - - - - -
N-118 9.0 - - - - -
N-118 14.0 0.06 - - - -
N-120 1.0 - - - - -
N-120 4.0 - - - - -
N-120 9.0 - - - - -
N-120 14.0 - - - - -
N-121* 2.0 - - - - -
N-121 * 5.0 - - - - -
N-121 * 10.0 - - - - -
N-121 * 15.0 - - - - -
N-122* 1.0 - - - - -
N-122* 5.0 - - - - -
N-122* 10.0 - - - - -
N-123 2.0 - - - - -
N-123 4.5 - - - - -
N-123 9.0 - - - - -
N-123 14.0 - - - - -

N-124* 1.0 1.32 - - - -
N-124* 5.0 5.23 - - - -
N-124* 10.0 8.91 - - - -
N-124* 15.0 17.52 - - - -
N-124* 30.0 19.64 - - - -
N-126 2.0 0.05 - - - -
N-126 5.0 0.25 - - - -
N-126 9.0 1.70 - - - -
N-126 14.0 2.50 - - - -
N-126 20.0 3.08 - - - -
N-126 29.0 1.07 - - - -
N-127 2.0 - - - - -
N-127 5.0 - - - - -
N-127 9.0 - - - - -
N-127 14.0 - - - - -
N-127 28.0 - - - - -
N-129* 1.0 0.61 - - - -
N-129* 5.0 0.08 - - - -
N-129* 10.0 0.48 - - - -

* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1, 1,1-TCA TCE PCE CHCl3 CCl4 
(FT.) PPM PPM PPM PPM PPM 

<YN> <YN> <YN> <YN> <YN> 
N-129* 15.0 0.77 - 0.99 - -
N-130* 1.0 0.07 - 0.03 - -
N-130* 5.0 0.63 - 0.23 - -
N-130* 10.0 0.97 - 0.34 - -
N-130* 15.0 2.56 - 0.77 - -
N-131 2.0 0.10 - 0.05 - -
N-131 4.0 0.34 - 0.17 - -
N-131 9.0 0.06 - 0.04 - -
N-131 14.0 0.73 - 0.45 0.08 -

* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 
(FT.) 

SG9-200 2 
5 
10 

SG9-203 2 
5 
10 
15 

SG9-211 2 
5 
10 

14.5 
25.5 

SG9-213 2 
5 

9.5 
25.5 

SG9-214 2 
5 

9.5 
14 
19 
29 

SG9-222 2 
5 
10 

14.5 
19.5 
30 
35 

Table 2, Page 14 

Off-Site 

Roswell, New Mexico 
4-4-90 to 5-1-90 

TCA 
PPM 

0 
<.01 
0 
0 
<.01 
0 
0 
<.01 
<.01 
0.02 
<.01 
0 
0 
0.11 
0.10 
0 
<.01 
<.01 
0.02 
0.04 
0.06 
0 
0 
<.01 
0.01 
0.02 
0.05 
0.11 
0 

TCE PCE 
PPM PPM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 <.01 
0 <.01 
0 0 
0 0 
0 <.01 
0 <.01 
0 0 
0 0 
0 0 
0 <.01 
0 <.01 
0 <.01 
0 0 
0 0 
0 0 
0 <.01 
0 <.01 
0 <.01 
0 <.01 
0 0 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-223 2 <.01 0 <.01 
5 0 0 0 
10 <.01 0 <.01 
15 0.02 0 <.01 
26 0.02 0 <.01 

SG9-225 2 0 0 0 
5 <.01 0 <.01 
10 0 0 <.01 

14.5 0 0 <.01 
24 <.01 0 <.01 

SG9-231 2 <.01 0 <.01 
4.5 <.01 0 <.01 
9.5 <.01 0 0 
14.5 <.01 0 <.01 
19.5 <.01 <.01 <.01 

SG9-234 2 0 0 0 
5 0 0 0 
10 0 0 0 
15 0 ·o 0 
20 0 0 0 

SG9-235 1 0 0 0 
4 0 0 0 
9 0 0 0 
14 0 0 0 
26 0 0 0 

SG9-236 2 0 0 0 
10 0 0 0 
15 0 0 0 
20 0 0 0 
25 NS NS NS 

SG9-237 1 0 0 0 
4.5 0 0 0 
9 0 0 0 
14 0 0 0 

SG9.:.238 1 0 0 0 
4.5 0 0 <.01 
9 0 0 0 
14 0 0 0 

19.5 0 0 <.01 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-239 2 <.01 0 <.01 
5 <.01 0 0 

9.5 0 0 0 
14 0 0 0 

SG9-244 2 0 0 0 
4.5 0 0 0 
9 <.01 0 <.01 

SG9-245 2 0 0 0 
5 0 0 0 
10 0 0 0 
25 0 0 0 

SG9-301 1 <.01 0.01 <.01 
5 0.12 0 0.05 
10 0.14 0 0.05 
15 0.17 0 0.06 
20 0.17 0 0.06 
25 0.27 0 0.09 
30 <.01 <.01 <.01 

SG9-303 2 0 0 0 
5 0 0 0 
15 0 0 0 
20 0 0 0 
30 0 0 0 
35 0 0 0 
40 0 0 0.01 

SG9-308 2 0 0 0 
5 0 0 0 
10 0 0 0 
15 0 0 0 
20 NS NS NS 

SG9-309 2 0 0 0 
5 0 0 0 
10 0 0 0 

SG9-310 2 <.01 0 <.01 
5 0.19 0 0.10 
10 0.18 0.08 0 

SG9-312 1 0.12 0 0.03 
5 0.43 0 0.17 
10 0.85 0 0.19 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-314 2 0 0 <.01 
5 <.01 0 <.01 
10 <.01 0 <.01 
20 0.16 0 0.06 
25 NS NS NS 

SG9-316 2 0.08 0 0.03 
4 0.30 0 0.09 
9 0.43 0 0.10 

SG9-317 2 0 0 0 
4 0 0 0 
10 <.01 0 <.01 
15 0 0 <.01 
20 <.01 0 <.01 

SG9-320 2 0.33 0 0.07 
5 1.37 0 0.33 
10 2.2 0 0.47 
15 NS NS NS 

SG9-322 2 0.01 0 0.010.01 
5 0.01 0 0.01 
9 0.02 0 <.01 

14.5 0.02 0 <.01 
26 0 0 0 

SG9-324 1 0 0 0.31 
5 1.3 0 0.92 
19 3.1 <.01 1.0 
30 3.0 <.01 0 .... 

SG9-325 2 0 0 0 
5 0 0 0 
10 0 0 0 
20 0 0 0 

SG9-326 2 0 0 0 
5 0 0 0 
10 0 0 0 
15 0 0 0 
20 0 0 0 

SG9-328 1 0.14 0 0.02 
4 1.14 0 0.18 
9 2.5 0.01 0.4 
14 2.0 0.01 0.35 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-330 1 0.13 0 0.05 
4 0.74 0 0.24 
15 2.0 0 0.65 
20 2.8 <.01 0.97 
40 1.6 0 0.47 

SG9-331 1 0.11 0 0.02 
5 3.7 <.01 0.48 
9 4.82 <.01 0.90 
14 5.93 <.01 1.08 
25 NS NS NS 

SG9-332 2 0.27 0 0.04 
4 0.50 0 0.09 

9.5 0.82 0 0.09 
14 1.51 0 0.19 
20 5.2 0 1.02 
40 NS NS NS 

SG9-333 1.5 0.01 <.01 <.01 
5 0.09 <.01 <.01 
9 0.19 0 0.01 
14 0.22 0 0.01 
24 NS NS NS 

SG9-334 2 <.01 0 0 
5 0 0 o· 
9 0 0 0 

14.5 NS NS NS 
SG9-337 2 0.10 0 <.01 

5 1.24 0 0.06 
15 3.25 0 0.15 
25 6.92 0 0.39 
30 7.65 0 ' 0.43 

SG9-338 2 0 0 0 
5 0.13 0 <.01 
10 0.50 0 <.01 
15 NS NS NS 

SG9-339 2 0.26 0 0.02 
5 0.98 0 0.07 
10 3.02 0 0.14 
20 9.95 0 0.38 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-340 2 0.13 0 <.01 
5 0.44 0 0.02 
10 0.71 0 0.03 
20 3.93 0 0.12 
30 NS NS NS 

SG9-341 2 0 0 0 - 5 0 0 0 
9 0 0 0 
15 NS NS NS 

SG9-342 2 0 0 <.01 
5 0 0 <.01 
9 <.01 0 <.01 
14 <.01 0 <.01 

SG9-344 2 0 0 0 
4 0 0 0 

24.5 0 0 0.02 
SG9-345 1 0 0 0 - 5 0.10 0 <.01 

9 0.15 0 0.01 
19 1.3 0 0.02 
35 0 0 0.03 

SG9-346 2 0.11 0 <.01 
5 0.73 0 0 
10 1.31 0 <.01 
25 1.74 0 <.01 

SG9-347 2 5.8 <.01 0 
5.5 65.2 0 0.01 
9.5 29.1 0 0 

SG9-348 2 4.13 0 0 
5 18.4 0.03 0.01 
10 102.4 0.21 0.09 
25 99.4 0.30 0.12 

SG9-349 2 34.12 0 0 
5 142.0 0 0 
10 226.8 0 0 
15 2212.0 0.77 0.26 
20 2053.0 0.54 0.45 

SG9-351 5 9.08 0 0.02 
10 8.23 0 0.02 
20 6.63 0 0.02 
30 NS NS NS 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-352 2 <.01 0 <.01 
5 0.02 0 <.01 
10 0.02 0 <.01 

SG9-353 2 <.01 <.01 <.01 
5 <.01 0 <.01 
10 0.02 <.01 0.02 
15 0.01 0 0.01 

SG9-354 2 0 0 0 
5 0 0 0 
15 0 0 0 
20 0 0 0 

SG9-355 2 0.08 0 0 
5 0.03 0 0 
10 0.04 0 <.01 
35 0.01 0 0.02 

SG9-357 2 0.06 0 0 
5 0.45 0 0 
10 0.71 0 0 
15 1.43 0 0 

SG9-359 2 5.5 <.01 <.01 
4 7.6 <.01 <.01 
9 11.3 <.01 <.01 
15 10.26 <.01 <.01 

19.5 80.45 <.01 <.01 
24 81.31 <.01 <.01 
35 86.56 <.01 <.01 

SG9-360 2 2.99 0 <.01 
5 53.24 0.03 0.04 
15 73.22 0.08 0.10 
20 83.46 0.11 0.18 
25 85.12 0.12 0.19 
30 NS NS NS 
35 86.41 0.12 0.27 

SG9-361 5 33.21 0 0.01 
15 46.99 0 0.08 

SG9-362 2 <.01 0 <.01 
5 <.01 0 <.01 
10 0 0 0 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-363 2 <.01 0 <.01 
5 <.01 0 <.01 
10 0 0 <.01 
15 0 0 <.01 

SG9-364 2 0 0 0 
5 0 0 0 
10 NS NS NS 

SG9-366 2 0 0 0 
5 0 0 0 
15 0 0 0 
20 0 0 0 

SG9-368 2 0.48 0.01 <.01 
4 4.10 <.01 <.01 
9 7.5 0.03 <.01 
14 36.4 0.27 0.03 
19 0.74 0.20 0.03 

SG9-369 2 0.41 0 0 
5 4.56 0 0.10 
10 31.90 0 0.20 
20 <.01 0 0 

SG9-370 2 0.20 0 0 
5 0.15 0 <.01 
10 2.16. 0 <.01 
15 2.16 0 <.01 
20 0.48 0 0 

SG9-371 2 <.01 <.01 <.01 
5 0 <.01 <.01 
10 <.01 <.01 <.01 
15 <.01 <.01 <.01 

SG9-372 2 <.01 0 <.01 
5 <.01 0 <.01 
10 <.01 0 <.01 

SG9-373 2 0 0 0 
5 0 0 0 
10 0 0 0 
30 0 0 0 
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SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-374 2 0.32 0 0 
4 1.0 0 0 
9 2.4 0 <.01 

20 2.0 0 <.01 
SG9-375 2 0.11 0 <.01 

5 0.34 0 <.01 
10 0.43 0.04 0 
30 0.98 0 <.01 

SG9-376 2 <.01 <.01 <.01 
5 <.01 <.01 <.01 
10· 0 0 0 
15 0 0 0 

SG9-377 2 <.01 0 <.01 
5 0 0 <.01 
9 <.01 0 <.01 

SG9-381 2 0.09 0 0 
5 0 0 0 
10 <.01 0 0 

SG9-382 2 0 0 0.01 
5 0 0 0 
10 0 0 0 

SG9-383 2 0 0 0 
5 0 0 0 
10 0 0 0 
14 0 0 0 

19.5 0.01 0 <.01 
SG9-387 2 0 0 0 

5 <.01 0 0 
10 0 0 0 
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TABLE 2 

PHASE 2 

:#Wk1t~f:~~~~~~~t-
~ti~it~)j';~ft~~"' 
~~:1 f!µ:.J~~lf\~ :r~~ 

I I I I I I I I I I I I I I 
mi_ 
Methanol 

Mellr;l•n• Chloridt ua/ka l'J>lfj:Wr' :io,_·f!I uall <Ii <5 
r.tSD'IBI <10 
<5 <5 unll<n <II <8 <7 
<Ii <5 ua/lia <II I <II <7 <5 ua/I <5 <5 
<5 <5 unllm <II <8 <7 <5 uall <5 <5 
<5 <5 uru'ka W&i~~~~- ~".\. (j ·m~ ua/I <5 <5 
<10 <10 unll<a <11 <11 <14 <10 uQ.11 <10 <10 

f1 I I ·T rkhloro.thano uall<a <5 <0 uall <5 <5 unll<n <II <0 <7 <5 uQ.11 <5 <5 
fC.rt>on T o1tKhlond• unll<n <5 <6 uall <5 <5 unll<n <0 <0 <7 <5 uQ.11 <5 <5 

<5 NotToalod uall <5 <5 unll<n <II <0 <1 <5 ua/I <5 <5 
<5 llotT .. tod uall <5 <5 unll<n <0 <0 <7 <5 ua/I <5 <5 

<180 No1TN1od uall <200 <200 unll<n <230 <220 <270 <190 ua/I <200 <200 

volhanol I ua/ka I <II NotTHlod ugi1 <10 <10 ua/ka <11 <11 <H <10 ua/I <10 <10 
<90 Nol Teated ua/I <100 <100 unll<n <110 <110 <140 <&1 uall <100 <100 

<5 <8 uall <5 <5 ua/l<a <8 <8 <1 <5 ua/I <5 <5 

<5 <0 ua/I <5 <5 ua/ka <II <0 <7 <5 uQ.11 <5 <5 

Benunt I unll<a I <5 <8 UQ/I <5 <5 uQ/l<a <II <II <7 <5 ..,,11 <5 <5 

4 Mothvl 2 Pontanono ua/l<a <9 <12 uall <10 <10 unll<n <II <11 <14 <10 uall <10 <10 

To1tochlo1o.!Nno ua/ka <5 <0 uQ.11 <5 <5 uQ/l<a <II <II <7 <5 ua/I <5 <5 

<5 <II ua/I <5 <5 unll<n <II <II <7 <5 uall <5 <5 

<5 <II Ua/I <5 <5 ua/l<a <5 <II <7 <5 uall <5 <5 
<5 <0 ua/I <5 <Ii unll<n <O <II <7 <5 uQ.11 <5 <5 

<5 <0 uQ.11 <Ii <5 uru'lca <II <II <7 <5 uaJI <5 <5 
<l40 <420 uall <40 <40 unll<n <340 <3-40 <340 <3-40 unit <40 <40 
<340 <420 uQ.11 <40 <40 uQ/l<a <340 <340 <340 <340 uall <40 <40 
<340 <420 uall <40 «40 ua/ka <340 <340 <340 <340 uw1 <40 <40 
<l40 <420 uall <40 <40 ua/l<a <340 <340 <340 <340 uQ/1 <40 <40 
<340 <420 ua/I <40 <40 uru'lca <340 <340 <340 <340 ua/I <40 <40 
<340 <420 uall <40 <40 Ua/kg <340 <340 <340 <340 uall <40 <40 

<340 <340 <340 <340 uQ/1 <40 <40 
<40 <40 

<.0005 <.0005 
Ar .. nk: lol&l ma/I t~o:-00'-IBWM mall -lf/, mall mli1Blll mnll <.003 <.003 
Barium tol&J mall ~M:fo.'3& . fd.:faa"l.'® mall Jl~< mall lll..V;o ' j~ 1.0f ' 1,1 mall <.05 <.05 
Cadmium tol&J mcJI ~t>.ltlOOSUW .- ~ ,": .• Oil<:lW~ mall (if( mall •• ' • . . . . ' . Oi'lOO .Obo66 mall <.0005W <.OOOSW 
Chromium tot&J ma/I Hii'<~cio6e~-.;.\~'.!1~~0<>GuJi~: moll tfOli®EftM.ltJ '@il~) mall < .006 ~u;o001n;1 < .006 l'4\'i:,007lnJ.!~ mall <.006 <.006 
Mercurv. tot&J ma/I Ji,,~;<ici020i~~'l.~ttti002i:Ji);l mall to"nnmO . ''S~ mall <.0002 <.0002 I <.0002 <.0002 mnll <.0002 <.0002 
LHd total mall ~.1}~·~002s~;;;.;1,."tl~«RiJW:s.¥ mall .\(l\'()'OO'f;=;~-1 oi""'""' mall ~;()()20Mf ~o· ' .. O)'JQ:)Ufl ma/I <.oo:z.H <.002 
S.lonlum,total mall 1J;!:bo31m>t!l..l'1l\:J1'.ortJfffl~' mn/I :ii!'.o003u ll\'i ma/I <.003W <.003YV l <.CJO:Nol <.003YV mn/I <.003YV <.COJW 

HOS-al-XLS,8/22NQ,1015 
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TABLE 2 (CONT) 

<20 
<1 

<6" <10" <6• <e• 
<12 <38 <12 <15 <11 
<6 <18 <8 <8 <5 <8 
<6 <18 <6 <8 <5 <6 

~ ill ~ <6 
<ti <11 <6 

<12 <38 <12 <10 <11 
<5 <ti <7 <ti <10 <6 <19 <6 <8 <5 <8 
<5 <ti <7 <5 <6 <10 <6 <18 <6 <8 <5 <II 
<5 <ti <7 <S <6 <10 <6 <18 <6 <8 <5 <II 
<5 <ti <7 <S <6 <10 <6 <18 <ti <8 <5 <6 

<190 <230 <280 <200 <220 «400 <240 <720 <240 <310 <200 <220 
<10 <11 <1• <10 <11 <20 <20 <38 <12 <15 <10 <11 
<117 <110 <HO <100 <110 <200 ,., <120 <360 <120 <150 <100 <110 
<5 <ti <7 <5 <6 <10 <6 <18 <8 <8 <5 <II 
<5 <ti <7 <5 <ti <10 <6 <18 <6 <8 <5 <II 
<5 <ti <7 <5 <4 <10 <6 <18 <ti <8 <5 <6 
<10 <11 <H <10 <11 <20 <12 <38 <12 <15 <10 <11 
<5 <ti <7 <5 <6 <10 <6 <18 <ti <8 <5 <ti 
<5 <ti <7 <5 <4 <10 <6 <18 <6 <8 <5 <II 
<5 <ti <7 <5 <6 <10 <6 <18 <8 <8 <5 <II 

<5 <ti <7 <5 <ti <10 <6 <18 <8 <8 <5 <II 

<5 <ti <7 <5 <4 <6 <6 <18 <6 <8 <5 <ti 

<350 <J.40 <3-40 <40 <330 <370 <350 <340 <340 <340 <340 d70 
<350 <l40 <l40 <40 <330 <370 <350 <340 <J.40 <340 <J.40 <370 
<350 <J.40 <J.40 <40 <330 <370 <350 <340 <l40 <J.40 <J.40 <370 
<350 <J.40 <340 <40 <330 <370 <350 <:l40 <J.40 <J.40 <J.40 <370 
<350 <J.40 <J.40 <40 <330 <370 <350 <340 <J.40 <340 <340 <370 
<350 <J.40 <340 <40 <330 <370 <350 <340 <J.40 <340 <J.40 <370 
<350 <J.40 <:HO <40 <330 <370 <350 <340 <340 <340 <340 <370 

<40 <J.40 <l40 <370 
<.0006 <.0005 <.OCX>SN <.OCX>SN 
<.003 <.rm-N <.003 
<.05 .i#Jr;:1fcis F 

<.0005 < . OCX>S\'-1 <.0005 
<.006 <.000 <.006 
<.0002 <.0002 

o:ho1~ 
~ 
<.002N 

s.1.nlum.lolal <.OOJW < .cxxxr-N <.003WN 

AOS.UXLS, 8/Z2100, 2 <>I Ii 
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TABLE 2. (CONT) 

<20 
<1 <1 mg/I <1 <1 

<. 

<10 mall«> <50 
<5 ullllrn .,,,.....,,·5 ·;12 II . ullllrn M1'!.fi:ft8;o.v,_! (IJ <5 . . <5 

<10* <10 unll<n <12 <11 ~'® <10 ua/ka <10 <14 
<5 <5 ua/ka <Cl <5 <5 <5 ua/kn <5 <1 

~. <5 uall<a <Cl <5 <5 <5 uail<n <5 <1 
<5 <5 un/lcn <II <5 <5 <5 unllcn <5 <1 
<5 <5 unll<n ,,.,, ...... ~ t. ..• 1 ........ uall<a !l,.,._irG .. 
<10 <10 un"'n <12 <11 <10 <10 O<ll1<a <10 <14 

<6 <II <II uaJI <5 <5 ua/ka <0 <5 ~;..r;.~ <5 ua/ka <5 <1 
<II <6 <0 uaA <5 <5 unlka <6 <5 <5 <5 U!lll<a <5 <1 
<0 <8 <IS ua/I <5 <5 un/lcn <6 <5 <5 <5 ua/ka <5 <1 
<6 <0 <0 ug/I <5 <5 ua/ka <IS <5 <5 <5 ua/ka <5 <1 

<250 <230 <230 uall <200 <200 uall<a <250 <210 <210 <200 ua/ka <200 <280 
<13 <11 H!fJll:!1:f~,!lm unll <10 <10 unll<n iU'~t~J;;'WL'j <11 <10 <10 unll<n <10 <14 

<130 <110 <120 uQ/I <100 <100 unlka <120 <110 <100 <100 ua/ka <100 <140 
<6 <0 <0 uaJI <5 <5 un"'n <Cl <5 <5 <5 u<lAa <5 <1 
<II <II <0 uoll <5 <5 uall<a <6 ' <5 <5 <5 ua/ko <5 <1 
<5 <IS <IS uall <5 <5 unll<n <II <5 <5 <5 U'Jllcg <5 <1 
<13 <11 <12 ug/I <10 <10 ualka <12 <11 <10 <10 u~ll<n <10 <14 
<0 <IS <IS uall <5 <5 ua/ka <0 <5 <5 <5 uaJl<a <5 <1 
<0 <S <Cl uall <5 <5 unll<n <Cl <5 <5 <5 ""'"" <5 <1 
<0 <S <IS UCl/1 <5 <5 uollm <IS <5 <5 <5 """'" <5 <1 
<Cl <0 <IS uall <5 <5 unll<n <IS <5 <5 <5 ua/ka <5 <1 
<II <II <II uall <5 <5 ualka <Cl <5 <5 <5 """'" <5 <7 

<420 <370 <380 uCl/1 <40 <40 U""'" <alO <a50 <390 <:MO ua/ko <:MO <430 
<420 <370 <380 uall <40 <40 uall<o <alO <a50 <300 <:MO ul>A<n <:MO <430 
<420 <370 <380 uall <40 <40 uall<a <alO <a50 <390 <:MO L.Ml/\o <:MO <430 
<420 <370 <380 uQ/I <40 <40 unlkn <aJO <350 <390 <:MO ualkn <:MO <430 
<420 <370 <380 uall · <40 <40 unlkn <330 <350 <390 <:MO """'" <:MO <430 
<420 <370 <380 ug/I <40 <40 uall<a <aJO <350 <390 <:MO ua/ka <:MO <430 

<370 <380 ua/I <40 <40 unll<n <alO <a50 <390 <:MO unll<n <:MO <430 
<40 <40 ua/lca <330 <350 <390 <:MO ualka <:MO 

<.0005 <.0005 
<.003 <.003 
<.05 <.05 

<.OOOS'N <.OOOS'N 
<.000 < .. 000 
<.0002 <.000:2 

I I m~ ~~~~~~~ I :~ I <.002WN I I ~<·:'Jj, m~ ~<~la~ <.003N <.Of:>N-1 <.003Wtl <.003N <.003 <.003 

ROS-ea-XLS, IS/Z2/00, 3 ol 5 
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TABLE 2 (CONT) 

<4 <• 
<10 <10 

<640 <870 uall <5 <5 
<1300 <1300 uall <10 <10 

<640 <Mel <870 Uall <5 <5 
<640 <640 <670 uaJ1 <5 <5 
<640 <640 <670 
<640 <640 <670 
<1300 <1300 <130C 

<5 ug)lcg <O <5 <29 <1300 <1300 <640 <640 atWiiOOOW, uall <5 <5 

<5 <5 unllla <6 <IS <29 <1300 <1300 <640 <640 <670 uall <5 <5 
<5 <5 uallm <0 <5 <28 <1300 <1300 <640 <640 <670 ug/I <5 <5 
<5 <5 unll<n <0 <5 <29 <1300 <1300 <640 <640 <670 unil <5 <5 

<200 <200 unll<a <230 <210 <1200 <51000 <~ <26000 <26000 <27000 uaJ1 <200 <200 

<10 <10 ualka <11 <10 <69 <2600 <2600 1 <1300 <1300 <1300 uall <10 <10 
<100 <100 ug/kg <110 <100 <600 <26000 <26000 <13000 <13000 <13000 uall <100 <100 
<5 <5 ualka <6 <5 <29 <1300 < 1300 <640 <640 <670 uall <5 <5 
<5 <5 ullilig <0 <5 <29 <1300 <1300 <640 <640 <670 uall <5 <5 
<5 <5 uQ/ka <8 <5 <29 <1300 <1300 <640 <640 <870 uall <5 <5 
<10 <10 unll<n <11 <10 <69 <2600 <2600 <1300 <1300 <1300 unA <10 <10 
<& <5 ug/'kg <O <Ii <29 <1300 <1300 l'f41li746--.: <640 ~iZ'IM~ uall <5 <5 
<5 <6 unll<n <IS <5 <29 <1300 <1300 <840 <640 <670 uall <5 <5 
<5 <IS uQ/kg <0 <IS <29 <1300 <1300 <640 <640 <670 ug/I <5 <5 
<Ii <& unilla ~i~·I 50 OW!l,HO:Itn.>llm~i\l!!i&il~?~'rn'lil; sr;?'}<'2joijl,~~Hfi'.tidOC>~ !f.'ii~ll>"",I' uall <5 <5 
<IS < 5 unll<n eL'l<111n '270 .> • ~\l''.\t&1f;lOO(jV>YJ;n1W.O.:f!V1R\};!i' :;l,tn.!14'20Ql>.'1J hi~~t~<~ uall < 5 < 5 

<40 <87 ugJlcg <370 <340 <390 <340 <350 <340 <340 <21000 uall <40 <40 
<40 <87 ug/l(a <370 <340 <390 <340 <350 <340 <340 <21000 "'111 <40 <40 
<40 <87 un/l<n <370 <340 <390 <340 <350 <340 <340 <21000 UQ/I <40 <40 

<40 <87 ug/l(g <370 <340 <390 <340 <350 <340 <340 <21000 uall <40 <40 
<40 <87 unll<n <370 <340 <390 <340 <350 <340 <340 <21000 uall <40 <40 
<40 <87 unll<n <370 <340 <390 <340 <350 · <340 <340 <21000 uall <40 <40 
<40 <87 ug)lcg <370 <340 <390 <340 <350 <340 <340 <21000 uall <40 <40 
<40 <87 ug/l(g <370 <340 <390 <340 <350 <340 <340 <21000 uall <40 <40 

<.OCOS <.OCOS mall <.OCOS <.0005WN <.0005WN <.0005WN <.0005WN <.0005WN <.0005WN <.0005WN ~11 .• --•"' < OC05 
<.003 mall <.003 lftlt004'8M <.OO'SN ll?lloei'ia'\!1.l!.i\ll~iuXl!iBm111W..i.{li68B1.t'S\1 g1J:t1Xi6B1m~ ~:ilb:4BW!ll mall ~ 

~ 
<.OCO!i 

.cme 
<.0002 

<.0028 <.ooz.t./ <.002WN <.002WN <.002WN <.0021l <.0021/N <.002Wtl <.002WN m <.002S 
S.ltnlum.lot&l mall <.OO:SW <.003 <.003W <.003WN <.003 <.003W <.003N <.00311 <.003\Ytl m <.003 <.003W 

f\OS.UXLS, O/ZlNJ, 4 of 5 



TABLE 2 (CONT) 

SUMI.WT( OF ON-STTE CCRE SMIPlE ANAL~ RESUl.. TS 
Ro.well. Now Moxloo 

TPH I mg/I I <4 I <I <I 
Molhanol I mQ/I I <I I <I <I 

M!llrxl•n• Chloride I ug/I I <5 I <5 
AeelOM ua/I < 10 <10 

<5 

C&tbon Dl1ulfld1 I uQ/I I <5 I <5 <5 
Trlchl01oftuorom.U.an1 I ug/I I <5 I <5 <5 

<5 
'i 

<10 <10 
1.1.l-Trlchl01oelhan1 I uQ/I I <5 I <5 I <5 

Calbon T11taehlorld1 I ua/I I <5 I <5 I <5 
IOtclohexanoM I ug/I I <5 I <5 I <5 

IEttrvl Aeot&te I ua/I I <5 I <5 I <5 

l1<1butvl Alcohol I uoll I <200 I <200 I <200 

2-Ethoxv.U.anol I uall I <to I <to I <10 

~ButylAleohol I uoll I <100 I <100 I <100 

Trtchl01oo1h•n• I uQ/I I <5 I <5 I <5 
l.l.2·Trlehl01oo1h&111 I uQ/I I <5 I <5 I <5 
S.N•M I UQ/I I <5 I <5 I <5 
4Molhvl2P1ntanon1 I uQ/I I <10 I <10 I <10 
Tottachloroelhane I ua/I I <5 I <5 I <5 
Toluene I uall I <5 I <5 I <5 

ClllOlobtnuno I uQ/I I <5 I < 5 I <5 
IElhvlbtN•M I ug/I I <5 I <5 I <5 

Xvlone lloWI I ua11 I <5 I <5 I <5 

!Pyridine I uoll I <.CO I <.CO I <.CO 
1.3-0lchlolobenzene I ua/I I <.CO I <40 I <40 
1.4-0ktilolob6nz1n1 I uQ/I I <40 I <40 I <40 

1,2-0k:hlorobenun• I ug/I I <40 I <40 I <40 

2·Molhvl!>Mnol I uQ/I I <40 I <40 I <40 
3-Methvlphenol I uQ/I I < 40 I < 40 I < 40 
4-M.tlwlphenol I uQ/I I <40 I <40 I <40 
Nlltobtnune I uoll I <.CO I <40 I <40 
Sllwr. total I mg/I I < .0005N I < .0005 I < .0005 

Anonlo. 1ota1 I rnQ/I I < .003 I < .oo:NI I < .003 
Bartum, total I rnQ/I I <.05 I <.05 I <.05 
Cadmium. 1ota1 I mQ/I I < .(XX)SW I < .0005 I < .0005 
Chromium, total I mall I < ,006 I < .006 I < .000 

Moteury, total I mQ/I I <.0002 I <.0002 I <.0002 

Load. total I mall f&li!~lil!J <.002WN I <.002N 
S.lanlum,lotal I mall I <.003 I <.003N I <.003N 

ROS-»-XLS, 8122NJ, 5 ol 5 



AtHnlo. tol&I 

Barium. lol&I 

Cadmium. total 

Chromium. total 

Mor<ufJ, total 
load. total 

S.lonlum.lotaJ 

<6 

<12 
<6 
<6 
<6 

<Cl 

<230 

<12 

<120 
<8 
<8 

<6 
<12 
<6 

<6 
<6 
<8 
<6 

<380 

<380 

<380 

<380 
<380 

<380 

~ 
<.OOZN 
<.OOJW 

<6 
<8 

<12 
<6 
<6 
<6 

<6 

<230 

<12 

<120 
<6 
<8 
<6 

<12 
<6 

<8 
<6 
<8 
<8 

<380 

<380 

<380 
<380 
<380 
<380 
<380 

~ 
<.002 
<.OIW 

<5 

~ 
<5 

<10 
<5 
<5 
<5 

<5 

<210 

<10 

<100 
<5 
<5 

<5 
<10 
<5 
<5 
<5 
<5 
<5 

<J.40 

<340 
<34-0 
<34-0 
<J.40 
<340 

<J.40 

~ 
<.OOZN 
<.003 

~ 
<8 

<13 
<6 
<6 
<6 
<6 

<260 

<13 

<130 
<6 
<8 

<8 

<13 
<8 

<8 
<6 
<8 
<8 

<420 

<420 

<420 
<420 
<420 
<420 
<420 

<.0002 

<.OOZN 
<.OOJW 

TABLE 3 

PHASE 3 

<5 

<5 
<5 <5 <8 <5 

~ ~ ~ ~ 
<5 <5 <8 <5 

<10 <10 <12 <10 
<5 <5 <8 <5 
<5 <5 <6 <5 
<5 <5 <8 <5 
<5 <5 <8 <5 

<200 <200 <250 <200 

<10 <10 <12 <10 

<100 <100 <120 <100 
<5 <5 <8 <:5 
<5 <5 <8 <5 

<5 <5 <8 <5 
<10 <10 <12 <10 
<5 <5 <II <5 
<5 <5 <II <5 
<5 <5 <Cl <5 
<5 <5 <6 <5 
<5 <5 <II <5 

<J.40 <330 <410 <340 
<340 <330 <410 <J.40 
<340 <330 <410 <34-0 
<J.40 <330 <410 <340 
<34-0 <330 <410 <340 
<340 <330 <410 <340 
<340 <330 <410 <J.40 
<340 <330 

<.007 

~ 
<.o<RN 
<.OOJW <.01 

AQS.3..XLS, 8/'20/00, 1 ol 2 

<5 

~ 
<8 <5 

<5 <5 <5 <8 <5 

~ ~ ~ <8 
<5 <5 <5 

<10 <10 <10 <11 
<5 <5 <5 <5 <8 <5 <5 
<5 <5 <5 <5 <8 <5 <5 
<5 <5 <5 <5 <8 <5 <5 <5 

<5 <5 <5 <5 <S <5 <5 <5 

<210 <210 <210 <220 <220 <210 <200 

<10 <10 <10 <11 <11 <II <10 

<100 <100 <100 <110 <110 <110 <100 

<5 <5 <5 <5 <8 <5 <5 

<5 <5 <5 <5 <8 <5 <5 <5 

<5 <5 <5 <5 <Cl <5 <5 <5 

<10 <10 <10 <11 <11 <11 <11 <10 

<5 <5 <5 <5 <8 <5 <5 

<5 <5 <5 <5 <Cl <5 <5 
<5 5 <5 <5 <Cl <5 <5 
<5 <5 <5 <5 <Cl <5 <5 <5 

<5 <5 <5 <5 <Cl <5 <5 <5 

<340 <340 <340 <350 <370 <350 <350 

<34-0 <340 <340 <350 <370 <350 <350 
<340 <340 <340 <350 <370 <350 <350 

<340 <340 <J.40 <350 <370 <350 <350 

<340 <340 <J.40 <350 <370 <350 <350 

<340 <340 <340 <350 <370 <350 <350 

<340 <340 <340 <350 <350 
<350 

<.0006 



Al1•nlc, total 
Barium. total 

Cadmium. total 

Chromium. total 

Morcuty, total 

LHd, total 

Solonlum,tot.al 

<7 
<7 
<7 
<7 

<290 
<14 
<140 

<7 
<1 
<1 
<14 
<7 
<1 
<1 
<1 
<1 

<4a0 
<4a0 
<4a0 
<460 
<460 
<460 
<460 
<400 

<1 
<1 
<1 
<1 

<270 
<14 

<140 
<7 
<1 
<7 
<14 
<7 
<1 
<1 
<1 
<1 

<450 
<450 
<450 
<-450 
<450 
<450 
<450 
<450 

<5 <8 
<5 ~ 

<8 
<10 <11 
<5 <8 
<5 <Cl 
<5 <Cl 
<5 <8 

<200 <220 
<10 <11 
<100 <110 
<5 <Cl 
<5 <8 
<5 <8 
<10 <11 
<5 <8 
<Ii <8 
<5 <8 
<5 <8 
<5 <II 

<390 <370 
<390 <370 
<390 <370 
<390 <370 
<390 <370 
<300 <370 
<390 <370 

TABLE 3 

~ ~ 
<Cl <8 
<12 <12 
<8 <8 
<8 <8 
<Cl <8 
<8 <8 

<240 <240 
<12 <12 
<120 <120 

<Cl <8 
<8 <8 
<8 <8 
<12 <12 
<8 <8 
<II <8 
<8 <8 
<8 <8 
<II <8 

<400 <400 
<400 <400 
<400 <400 
<400 <400 
<400 <400 
<400 <400 
<400 <400 

(CONT) 

<1 
<1 
<13 
<1 
<1 
<1 
<1 

<270 
<13 

<130 
<1 
<1 
<1 
<13 
<1 
<1 
<1 
<1 
<1 

<440 
<440 
<440 
<440 
<440 
<440 
<440 

<8 
<Cl 
<Cl 
<Cl 

<250 
<12 

<120 
<Cl 
<8 
<II 
<12 
<Cl 
<II 
<II 
<8 
<II 

<410 
<410 
<410 
<410 
<410 
<410 
<410 

<.02 

ROS-a-XLS, 8/20/00, 2 ol 2 

<5 
<5 

~ 
<5 <5 

<10 <10 <10 
<1 <5 <5 <5 
<7 <5 <5 <5 <5 
<1 <5 <5 <5 <5 
<1 <5 <5 <5 <5 

<260 <200 <200 <200 <200 
<13 <10 <10 <10 <10 
<130 <100 <100 <100 <100 
<7 <5 <5 <5 <5 
<1 <5 <5 <5 <5 
<1 <5 <5 <5 <5 
<13 <10 <10 <10 <10 
<1 <5 <5 <5 <5 
<1 <5 <5 <5 <5 
<1 <5 <5 <5 <5 
<1 <5 <5 <5 <5 
<1 <5 <5 <5 <5 

Not Teated <430 <10 <10 <10 
NotTutod <430 <10 <10 <10 
NotToatod <430 <10 <10 <10 
NotTootod <430 <10 <10 <10 
tlotT••tod <430 <10 <10 <10 
NotToatod <430 <10 <10 <10 
NotT••tod <430 <10 <10 <10 

<10 <10 <10 
<.0006 <.0006 

<.003 I <.003 
<.06 I <.08 

< .IY:XY:NI I < .OCXXNI 
<0.007 I <0.007 

<.002 
<.003 



~~turi::11~f'Al<Mili1i\ii\NJ 
laobutanol ma/ka 
n-Butanol mg/kg 
Methanol malko 

@MHi'~1tts•nl'~VJirJfWN 
M-Cr .. ol mg/kg 

0-Cruol ma/ka 
P-Cruol mg/kg 

1.2-Dlchlorobenreno mg/kg 

Nltrobenzono ma/ka 
IPvrldlne ma/ka 

ICvclohuanone ma/ka 
11JJ;ii:~fF.:rnN~tirG*11•mtt 
Acetone ma/ka 
Carbon Olaultlde ma/ka 
Carbon Talrachlorlde ma/ka 
Chlorobonzone ma/ka 

Ethvl acetate mn/kg 
Ethylbenzone mg/kg 

Ethvlother ma/ka 
Methylone Chloride mg/kg 
Methyl ethyl ketone mg/ka 
Methvl leobutvl ketone ma/ka 
T eltachloroethylone mg/kg 
Toluene ma/ka 
1.1.1 ·Trlchloroethane mg/kg 

Trlchloroethylono mg/kg 

TrlchloroRuoromethane ma/kg 
1.1.2· Trlchlorotrffluoroathan I ma/ko 
Xylenu ~otan I mg/kg 
Total Recoverable HO 

~ 
Barium 
Cadmium 
Chromium 
lead 
Mercury 
Sliver 
Solonlum 

ma/l<a 

~ 
mall 
mo/I 

mg/I 

mg/I 

~ 
mall 
ma/I 

'.·;·: 

TABLE 4 

PHASE 4 

SUMMARY OF CJFF-SfTE CORE SAMPLE .ANALYOOAL RES UL TS· TWINNED SOIL-GAS/CORE HOLE LOCATIONS 
Roawoll. Now Mexico I I I 

<I <I <I 
<I <I <I 
<I <1 <I 

<.133 <.133 <.133 
<.I <.1 <.I 
<.2 <.2 <.2 

<.033 <.033 <.033 
<.033 <.033 <.033 
<.633 <.633 <.633 
<.167 <.167 <.167 

<2 <2 <2 
<.4 <.4 <.4 
<.2 <.2 <.2 
<.2 <.2 <.2 
<.6 <.0 <.6 
<.4 <.4 <.4 
<.4 <.4 <.4 
<.4 <.4 <.4 
<1 <1 <1 
<.0 <.0 <.0 
<.2 <.2 <.2 
<.2 <.2 <.2 
<.2 <.2 <.2 
<.4 <.4 <.4 
<.2 <.2 <.2 
<.4 <.4 <.4 
<.4 <.4 <.4 
<50 <50 <50 
<.I <.1 <.1 

WH~~Hfili?t~·~1Mi?'1,Mo~~~,imtti't~titliGl 
<.01 I <.01 I <.01 
o I <.02 I <.02 

<.05 I <.05 I <.05 
<.02 

IMAfl'i&~'!IEw 
~ 
<.01 

<.02 
~fo-:dd~lfij 

<.10 <.10 <.10 

<1 <I 
<I <I 
<I <I 

<.133 <.133 
<.I <.I 
<.2 <.2 

<.033 <.033 
<.033 <.033 
<.633 <.633 
<.167 <.167 

<2 <2 
<.4 <.4 
<.2 <.2 

<.2 <.2 

<.6 <.6 
<.4 <.4 
<.4 <.4 
<.4 <.4 
<I <1 
<.0 <.0 
<.2 <.2 
<.2 <.2 
<.2 <.2 
<.4 <.4 
<.2 <.2 
<.4 <.4 
<.4 <.4 
<50 <50 
<.1 <.1 

'"'i!i!.!fiM15ti• 
<.01 <.01 
<.02 <.02 
<.05 <.05 

~ ~ 
<.01 <.01 
<.10 <.10 

ROS-7-17, 8/21/iO, 1OF7. 

<1 
<1 
<I 

<.133 

<.I 
<.2 

<.033 
<.033 
<.633 
<.167 

<2 
<.4 
<.2 
<.2 
<.6 
<.4 
<.4 
<.4 
<1 
<.O 

<.2 
<.2 
<.2 
<.4 
<.2 
<.4 
<.4 
<50 
<.1 

»G. t&G\\%~. 
<.01 
<.02 
<.05 

~ 
<.01 
<.10 

<I 
<1 
<1 

<.133 
<.1 
<.2 

<.033 
<.033 
<.633 
<.167 

<2 
<.4 
<.2 
<.2 
<.6 
<.4 
<.4 
<.4 
<I 
<.0 
<.2 
<.2 
<.2 
<.4 
<.2 
<.4 
<.4 
<50 
<.I 

<.01 
<.02 
<.OS 

~ 
<.01 
<.10 

<1 <I <I 

<I <I <I 

<I <I <I 

<.133 <.133 <.133 

<.1 <.1 <.I 

<.2 <.2 <.2 

<.033 <.033 <.033 

<.033 <.033 <.033 
<.633 <.633 <.633 
<.167 <.107 <.lli7 

<2 <2 <2 

<.4 <.4 <.4 
<.2 <.2 <.2 

<.2 <.2 <.2 

<.6 <.6 <.6 

<.4 <.4 <.4 

<.4 <.4 <.4 

<.4 <.4 <.4 
<I <1 <I 

<.0 <.0 <.6 

<.2 <.2 <.2 

<.2 <.2 <.2 
<.2 <.2 <.2 

<.4 <.4 <.4 
<.2 <.2 <.2 
<.4 <.4 <.4 
<.4 <.4 <.4 
<50 <50 <50 

<.I b <.I I <.1 
-.ti~~l\W2.'f.Wi'~~;tt;h'W1:fh.Wm'l-'l~""'W1tiil~ 

<.01 
<.02 
<.OS 
<.02 

~•Nlt:to.bntt:\~ 
<.10 

<.01 
<.02 
<.05 
<.02 
<.01 
<.10 

<.01 
<.02 
<.05 

~ 
<.01 
<.10 



TABLE 4 (CONT) 

SUMMARY OF OFF-SITE CORE SAMPLE AWJ. YnCAI. RESUll8 • lWINNED SOIL~ HOLE LOCATIONS I 

F·Uat Alcohol• In W1t11 
n-Butanol ma/ka <1 <1 <1 <1 <1 <1 <1 <1 <1 <I <I <1 <1 
laobutanol mg/kg <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <I <1 
Methanol ma/ka <I <I <1 <1 <1 <1 <1 <1 <1 <1 <1 <I <1 

F-llat Semlvoletllta In Weter 
m.Creool {J.Mothylphenon ma/ko <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 
0.Cretol 12-Methvlphenon ma/lui <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.I 

P-CrHol 14-Methvlphenon mg/kg <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 
1.2-0lchlorobonzono mo/ko <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 

Nitrobtnzent mg/kg <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 
Pyridine mg/kg <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 
Cyclohuenont ma/kg <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 

Toxicity Charocttrl•tlc LHchlng done done don• don• done dono done done don• done done don• dona 

F-llst Voletilot 
Acetone I ma/ka I <2 I <.II I <.II I <.II I <.II I <.II I <2 I <2 I <2 I <2 I <2 I <2 I <.9 
Carbon dlauHid• I malka I <.4 I <.2 I <.2 I <.2 I <.2 I <.2 I <.4 I <.4 I <.4 I <.4 I <.4 I <.4 I <.2 
Cerbon t11tachlorldt I ma/ka I <.2 I <.1 I <.1 I <.1 I <.1 I <.1 I <.2 I <.2 I <.2 I <.2 I <.2 I <.2 I <.I 
Chlorobenune I mg/ka I <.2 I <.1 I <.1 I <.1 I <.1 I <.1 I <.2 I <.2· I <.2 I <.2 I <.2 I <.2 I <.I 
Ethvl tcetat• I ma/ka I <.6 I <.3 I <.3 I <.3 I <.3 I <.3 I <.6 I <.8 I <.a I <.6 I <.6 I <.I I <.3 
Ethylbtnzone I malka I <.4 I <.2 I <.2 I <.2 I <.2 ' I <.2 I <.4 I <.4 I <.4 I <.4 I <.4 I <.4 I <.2 

Ethvl ether I ma/ka I <.4 I <.2 I <.2 I <.2 I <.2 I <.2 I <.4 I <.4 I <.4 I <.4 I <.4 I <.4 I <.2 
Methylene chloride I ma/ka I <.4 I <.2 I <.2 I <.2 I <.2 I <.2 I <.4 I <.4 I <.4 I <.4 I <.4 I <.4 I <.2 

Mothvl •thvl kttont 12·Butanon•l I mg/kg I <1 I <.8 I <.8 I <.6 I <.6 I <.6 I <I I <1 I <1 I <1 I <1 I <I I <.I 
Methyl laobutyl ketone 14Me2C5onel ma/ka I <.6 I <.3 1 · <.3 I <.3 I <.3 I <.3 I <.6 I <.II I <.6 I <.II I <.II I <.I I <.3 
Tetrachloroothvlano I mg/ka I <.2 I <.I I <.1 I <.1 I <.1 I <.1 I <.2 I <.2 I <.2 I <.2 I <.2 I <.2 I <.1 
Toluene I ma/ka I <.6 I <.3 I <.3 I <.3 I <.3 I <.3 I <.II I <.II I <.II I <.II I <.6 I <.a I <.3 
1.1.1-Trlchlo101than1 I ma/ka I <.8 I <.3 I <.3 I <.3 I <.3 I <.3 I <.S I <.6 I <.6 I <.8 I <.a I <.8 I <.3 
Trlchloroothvlon• I malka I <.4 I <.2 I <.2 I <.2 I <.2 I <.2 I <.4 I <.4 I <.4 I <.4 I <.4 I <.4 I <.2 
Trlchlorofluoromalhen• I mo/ka I <.2 I <.1 I <.1 I <.1 I <.1 I <.I I <.2 I <.2 I <.2 I <.2 I <.2 I <.2 I <.1 
I 1 2-Trlchlorotrffluoroothana m II< <.4 <.2 <.2 I <.2 <.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.2 
X~lonu lloten mg/kg <.4 <.2 <.2 <.2 <.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.2 

Tot..tl Rocoverobla Hydrocarbon• I ma/ka I <50 I <50 I <50 I <50 I <50 I <50 I <50 I <50 I <50 I <50 I <50 I <50 I <50 
Arunlc Aa TCLP Extraction m <.1 I <.1 
Barium IBul. TCLP Extrectlon '.1>'15. ~t'21i~L~ 

C.dmlum ICd\. TCLP Extraction I maA I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 <.01 
Chromium ICO. TCLP Extraction I maA I < .02 I < .02 I < .02 I < .02 I < .02 I < .02 I < .02 I < .02 I < .02 I < .02 I < .02 I < .02 <.02 
LHd (Pb], TCLP Exlrectlon I mgA I <.05 I <.05 I <.05 I <.05 I <.05 I <.05 I <.05 I <.05 I <.05 I <.05 I <.05 I <.05 <.05 
Morcury !Hol. TCLP Exlroctlon I mgA I <.001 I <.001 I <.001 I <.001 I <.001 I <.001 I <.001 I <.001 I <.001 I <.001 I <.001 I <.001 <.001 
s11-1ar IAal. TCLP Extraction I maA I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 I <.01 <.01 
Selenium IS.I. TCLP Extraction I maA I <.to I <.10 I <.10 I <.10 I <.10 I <.10 I <.10 I <.10 I <.10 I <.10 I <.10 I <.10 <.10 

ROS-17.xt.8, 8121/00, 2ol1 



~~;:r~~;l-~~iiJi·:~~:a~-.·f~·;:\~~:· 

F-Uat Alcohola In Waler 
t>Bu1onol 
laobu1onol 
Methanol 

F·LI•I Somlvolatll11 In Walor 
m-Cr11ol l3-Mothvlphenoh 
o--Cr11ol l2·Methylphenoh 
....Cr11ol 14-Mothvlphono~ 
I .2·Dlchlorot>.nzene 
Nltrot>.nzono 
Pyridine 
Cvclohexanono 

ToxlclY Ch11ac111l1llc l11chlna 
f·Li•t Volatllo• 
Acetone 
Carbon dlauHldo 
Catb<)n tetrachloride 
Ch10101>.nzono 
Elhyl acetate 
fthylbonzena 
Elhyl ether 
Mothvlen• chlorldo 
Methvl elhvl ketone 12·Bu1enonel 
Methyl laobutyl kotono (4Me2C5ono 
T ollochlo1o.thvleno 
Toluona 
1. l.1·Trlchlo1oothan1 
Trtchloroothylent 
Trtchloronuo1omoth•n• 
1.1.2· Trlchlo1otrffluoro1thana 
Xylon .. ttotah 

Totol Aacovorablo Hydrocarbon• 
Araonlo IA1I. TCLP Extracllon 
Barium !Bu), TCLP Extr1c1lon 
Cadmium (Cd\. TCLP Extraction 
Chromium (Cr). TCLP Extr1c1lon 
l11d Cl'bl. TCLP Extraclion 
Mercuiy (Hg). TCLP Extracllon 
Sl~tt IAal. TCLP Extraction 
S.lonlum (Se). TCLP Extraction 

mall< a 

mo/kg 
mnlkn 

mg/kg 

ma/kci 
mn/ka 
mo/ko 

ma/ka 
ma/ka 

malka 

mnlll:a 

mn/ltn 

ma/ka 

mol'ko 

ma/ka 

mnlkn 

malka 

mg/kg 
ma/kn 

mg/kg 
mn/kn 

mo/ko 

mg/kg 
moA.o 

mg/kg 
mg/kg 

mg/kg 
ma/ko 

man 

man 
man 
man 
man 
mgn 

man 
man 

TABLE 4 (CONT) 

SUMMARY OF OFF-SITE CORE SAMPLE ANALYTICAL RESULTS· lWINNEO 60fl.aAS/COAE HOLE LOCATIONS 

<1 <I <I <I <I <I <I <I <I <I <I <I <I 
<I <1 <I <I <I <1 <1 <1 <1 <1 <1 <I <I 
<1 <1 <I <I <I <I <I <1 <I <I <I <I <I 

<.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 <.133 

<.I <.I <.1 <.I <.1 <.I <.I <.1 <.I <.I <.I <.I <.I 
<.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 

<.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 
<.033. <.033 <.033 <.033 <.033 <.Oll <.033 <.033 <.033 <.033 <.033 <.033 <.033 

<.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 <.633 

<.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 

don• done done done done do no do no don• don• do no done do no done 

<.9 <.9 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 
<.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 
<.1 <.1 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 

<.1 <.1 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 

<.3 <.3 <.ti <.ti <.ti <.ti <.ti <.ti <.ti <.8 <.6 <.6 <.6 

<.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 

<.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 
<.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 

<.6 <.0 <1 <I <I <I <I <I <I <I <I <I <1 
<.3 <.3 <.6 <.8 <.ti <.ti <.ti <.ti <.ti <.ti <.ti <.ti <.ti 
<.I <.1 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <2 <.2 
<.3 <.3 <.8 <.8 <.ti <.ti <.ti <.8 <.ti <.ti <.ti <.ti <.ti 
<.3 <.3 <.ti <.ti <.ti <.ti <.8 <.8 <.0 <.6 <.ti <.6 <.ti 
<.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 
<.I <.I <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 <.2 
<.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 
<.2 <.2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <.4 
<50 I <50 I <50 I <50 I <50 I <50 <50 <50 <50 <50 
<.I I <.I I <.I I <.I I <.I I <.I <.I <.I I <.I I <.I I <.I I <.I I <.I 

·nw·1~\{~tHt\w~mwmtJ~l.~1t~Mmt1m'.P'.'mr@u~1rmo:M~11filt..-~Mt¥i,'¥ <.01 M>lt¥iii'inn~'u.~flt~'OU8lt1*J!i~'Hlru'O'.~tffi\f@fiK\'lW{05'~0\YSihff;·o:69'Ji'.*!\'lij;,.\"!o?62-~V'i 
<.01 I <.01 I <.01 I <.01 I <.01 I <.01 <.01 <.01 I <.01 I <.01 I < 01 I <.01 I <.01 

<.02 <.02 <.02 <.02 <.02 <.02 <.02 <.02 I <.02 I <.02 I <.02 I <.02 I < 02 

<.05 <.05 <.05 <.05 <.OS <.05 <.05 <.05 <.05 <.05 <.05 <.05 <.05 

<.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 
<.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 <.01 li.iiUo'.ooW.£K <.01 

<.10 <.10 <.10 <.10 <.10 <.10 <.10 <.10 <.10 <.10 <.10 <.10 <.10 

ROS.17 JCL.8, 8/21.lllO, 3 ol 7 



TABLE 4 (CONT) 

SUMMARY OF OFF.SITE CORE SAMPLE ANAL YTl~ut.T8 ·TWINNED SOIL-OAS/CORE HOU: LOCATIONS 

~.~":" 

n-Butanol I mg/l<g I <I I <I I <I I <I I <I I <I I <1 I <1 I <1 I <I I <I I <I <1 
laobutanol 
Malhanol 

F·Uat Samlvolalllu In Walar 

m-Cruol IJ.Methvlphanon 

~ruol 12·Methvlphenon 
i>-Ctuol (4-Melhylpheno~ 

1.2·Dlehlorob1ru an1 
Nhrot..ru1n1 
Pyridine 
CV•lohuanona 

Toxlcltv Char1c:tori1tlc luchlna 
F·Uat VolotilH 

Acetone 
Carbon dl1ulfld1 
Carbon lotrachlorlda 
Chlorob1ruon1 

Ethyl ••••••• E1hvlt..ru1n1 
Ethvl 1th1t 
M.thyl1n1 ehlorlda 

Mathvl alhvl ketone 12-Butanona) 

Malhvl laobu!l'I hlona l4Ma2C5ona 
T 1trachlotoothyl1n1 
Toluene 
1.1.1-Trichloroolhana 
Trlehloroolhvl•n• 
Trichloronuoromolh•n• 
1.1.2-TrlchlorotrHluoro.th•n• 
Xylonao notaft 

Total Roeov&r abl& Hydroeubona 
Arunlc (Aa), TCLP Extuc:tlon 
Barium (Bu). TCLP Ex111c:tlon 
Codmlum ICdl. TCLP Ex111c:tlon 
Chromium (Cr\, TCLP Ex111c:tlon 
Lud IPbl. TCLP Exlroc:tlon 
Moreuiv IHal. TCLP Extroc:tlon 
Sllv&r (Ag), TCLP Extroc:tlon 
Solanlum IS.), TCLP Extroc:tlon 

mg/l<a 
mg/l<g 

mg/l<g 

ma/l<a 
mo/l<g 
mall< a 
mg/l<g 
mg/l<g 

ma/l<a 

mg/l<g 

mg/l<g 
mg/l<g 
mg/l<g 

mg/l<g 

mall< a 
mall< a 
mg/l<g 

mg/l<g 

mall< a 
mg/l<g 

ma/l<g 
mg/l<g 
mo/ko 

ma/l<g 
mg/l<g 
mg/l<g 
mg/l<g 

~ 
mall 
mc/1 
me/I 
me/I 
mall 
mall 
mg/1 

<t <I <I <I <1 <I 
<I <I <1 <1 <I <1 

<.133 <.133 <.133 <.133 <.133 <.133 
<.1 <.I <.1 <.I <.1 <.1 
<.2 <.2 <.2 <.2 <.2 <.2 

<.Oll <.Oll <.033 <.033 <.033 <.033 
<.033 <.033 <.033 <.033 <.033 <.033 
<.633 <.633 <.633 <.633 <.633 <.633 
<.t87 <.t67 <.167 <.t67 <.167 <.167 
don• done dona don• dona dona 

<2 <2 <2 <2 <2 <.8 
<.4 <.4 <.4 <.4 <.4 <.2 
<.2 <.2 <.2 <.2 <.2 <.1 
<.2 <.2 <.2 <.2 <.2 <.I 
<.6 <.8 <.8 <.6· <.8 <.3 
<.4 <.4 <.4 <.4 <.4 <.2 
<.4 <.4 <.4 <.4 <.4 <.2 
<.4 <.4 <.4 <.4 <.4 <.2 

<1 <1 <1 <1 <1 <.8 

<.6 <.6 <.8 <.8 <.8 <.3 
<.2 <.2 <.2 <.2 <.2 <.1 
<.6 I <.6 <.8 <.8 <.8 <.3 
<.6 I <.8 <.8 <.6 <.6 <.3 
<.4 I <.4 <.4 <.4 <.4 <.2 
<.2 I <.2 <.2 <.2 <.2 <.1 
<.4 I <.4 <.4 <.4 <.4 <.2 
<.4 I <.4 <.4 <.4 <.4 <.2 

Not T uted I Not T uted <50 Not Toted <50 <50 
<.1 I <.I <.1 <.1 <.1 <.1 

"fIItb'.6'i#l:Mwm;1r~mM®llfif6ilff~~~(f.9i'.ii!'lf;W.~<i iSi' 
<.01 I <.01 I <.01 I <.01 <.01 <.01 
<.02 <.02 <.02 <.02 <.02 <.02 
<.05 <.05 <.05 <.05 <.05 <.05 

<.001 <.OOt <.001 <.001 <.001 <.001 
<.Ot <.Ot <.01 <.01 <.01 <.01 
<.10 <.10 <.to <.10 <.10 <.10 

ROS.17.)(1..8, 9/21/80, 4 ol 7 

<I <I <I <1 <I <I <I 

<t <1 <1 <1 <1 <t <I 

<.133 <.133 <.133 <.133 <.133 <.133 <.133 

<.I <.1 <.1 <.1 <.1 <.I <.I 

<.2 <.2 <.2 <.2 <.2 <.2 <.2 

<.033 <.Oll <.Oll <.033 <.Oll <.Oll <.Oll 

<.033 <.Oll <.033 <.Oll <.Oll <.Oll <.Oll 

<.633 <.633 <.633 <.633 <.633 <.633 <.633 

<.167 <.167 <.167 <.167 <.167 <.t67 <.167 

dona done dona dona done dona done 

<2 <2 <2 <2 <2 <2 <2 

<.4 <.4 <.4 <.4 <.4 <.4 <.4 

<.2 <.2 <.2 <.2 <.2 <.2 <2 

<.2 <.2 <.2 <.2 <.2 <.2 <.2 

<.6 <.8 <.6 <.8 <.6 <.6 <.6 

<.4 <.4 <.4 <.4 <.4 <.4 <.4 

<.4 <.4 <.4 <.4 <.4 <.4 <.4 

<.4 <.4 <.4 <.4 <.4 <.4 <.4 

<1 <1 <1 <1 <I <I <I 

<.8 <.8 <.8 <.8 <.6 <.8 <.8 

<.2 <.2 <.2 <.2 <.2 <.2 <.2 

<.6 <.8 <.8 <.8 <.6 <.8 <.8 

<.8 <.8 <.8 <.8 <.6 <.6 <.6 

<.4 <.4 <.4 <.4 <.4 <.4 <.4 

<.2 <.2 <.2 <.2 <.2 <.2 <.2 
<.4 <.4 <.4 I <A I <A I <A I <A 
<.4 <.4 <A I <.4 I <A I <.4 I <.4 
<50 <50 <50 I <50 I <50 I <50 I <50 
<.1 <.1 

<.01 I <.01 <.01 <.Ot <.Ot <.01 < 01 
<.02 I <.02 <.02 <.02 <.02 <.02 <.02 

<.05 I <.05 <.05 <.05 <.05 <.05 <.05 
<.001 I <.OOt <.OOt <.001 <.001 <.001 <.001 
<.01 I <.Ot 0.11 <.01 <.Ot <.Ot <.01 
<.to I <.10 <.10 <.10 <.10 <.10 <.to 
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TABLE 4 (CONT) 

SUMMARY OF OFF-SITE CORE 6AMPL£ ANAlYTlCAI.. RESULTS· lWINNED SOIL-OAS/CORE HOlE LOCATIONS 

f;;;;;;~~;;.:,~~~~:;;.+:;+:++4~~~~~im:;iiE~~~;;,;,Hm;;,)~mi!nm;~~~IS!l;;;m~~l---~~--11---~~--11---~~--1i---~~--1~~~~t I 

F·ll1t Alcohol• In W1t11 

n-Butanol mo/ko I <1 I <1 I <1 I <1 I <1 I <1 

l1obutanol mo/ko ND < 1 <I < 1 < 1 <I 
Methanol mnn.n <1 <1 <I <I <1 <1 

(F-Llal Samtvolatilu In Water 

m.CrHol 1;}.Mothvlchonon ma/lea <.133 <.133 <.133 <.133 <.133 <.133 

o-C101ol l2·Mothvlohonoft mnn.n <.1 <.1 <.1 <.1 <.t <.1 

...C1e1ol f4-Methvlchonon mo/ka < .2 < .2 < .2 < .2 < .2 < .2 

1 2·Dlchlo1obenuna mo/ko <.033 <.033 <.033 <.033 <.033 <.033 
Nlltobonzona ma/ko < .033 < .033 < .033 < .033 < .033 < .033 

Pvrldlno mo/ka < .633 < .633 < .633 < .633 < .633 < .633 
Cvclohaxanono mo/ko <.167 <.167 <.167 <.167 <.167 <.167 

IToxlcltJ Chuact11lstlc Luchlna done dona dona dono dono dono 

ff.L111 Volatile• 

Ac1ton1 mo/ka <2 <2 <2 <2 <2 <2 
Carbon dlauffldo moll<o < .4 < .4 < .4 < .4 < .4 < .4 
Corbon 11trachlorld1 mnn.n < .2 <.2 <.2 <.2 <.2 <.2 

Chlorobonzono mo/ko <.2 <.2 <.2 <.2 <.2 <.2 
Elhvl 1c1tat1 moil<o <.8 <.6 <.6 <.8 <.8 <.8 

Ethvlbonuno mo/ko < .4 < .4 < .4 < .4 < .4 ' < .4 

Ethvl ether ma/ko < .4 < .4 < .4 < .4 < .4 < .4 

Mothvlone chlorldo mo/ko <.4 <.4 <.4 <.4 <.4 <.4 

Mothvl othvl kotono 12·Butanonol moil<o <I <1 <1 <1 <1 <1 

Mothvl laobutvl ko1ono l4Ma2C5ona ma/ka <.8 <.8 <.8 <.8 <.8 <.II 

T1trachlo1oothvl1no ma/Im <.2 <.2 <.2 <.2 <.2 <.2 

Toluono ma/lea <.6 <.6 <.6 <.8 <.8 <.8 
111·T1lchloroothan1 ma/l<o <.6 <.II <.6 <.ii <.4 <.6 

Ttlchlo1001h•l•n• mnn.n <.4 <.4 <.4 <.4 <.4 <.4 
T1lchloroftuoromolhana mo/l<o <.2 <.2 <.2 <.2 <.2 <.2 
11.2·Ttlchlorol/ffluoroothano mn/l<a <.4 <.4 <.4 <.4 <.4 <.4 
Xvlonu ftotan ma/lea <.4 <.4 <.4 <.4 <.4 <.4 

Total Rocovuablo H'ld1ocarbon1 mc/ka <50 <i50 <50 <50 <50 <50 
Arunlo IAa\ TCLP Extraction ma/I <.I <.1 <.1 <.1 <.1 <.1 
Barium /Bui TCLP Exttactlon mall i:'{V:i;'f;11'\'~;m~l~!fffl1•f.i9~l ~N'.JO-; · l~l'i;~r"'"""'': 'JrM:W!:il 
Cadmium,,._,,. TCLP Extraction mo/I <.01 <.01 <.01 <.01 <.01 <.01 
Chromium IC<\ TCLP Ext1actlon mo/I <.02 <.02 <.02 <.02 <.02 <.02 

Load IPbl. TCLP Extraction mo/I <.05 <.05 <.05 <.05 <.05 <.05 
M11cutv IHol. TCLP Exttactlon moll <.001 <.001 <.001 <.001 <.001 <.001 
Sllvor fAol. TCLP Extraction mo/1 <.01 <.01 <.01 <.01 ,..,.,...,-O·®m...tl•ar='lllij;Ofjl§~~ll 

Salonlum (Sol. TCLP Extraction mo/1 <.10 <.10 <.10 <.10 I <.10 <.10 

ROS-17.lCLS, 8'21/llO, 15 ol 7 
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TABLE 4 (CONT) 

I ~ 
It 

SUMMARY OF OFF-SITE CORE SAMPLE ANAL YT1CAl RESULTS· TWINNED SOIL-OAS/COAE UOLE LOCATIONS 

F·Ll•I Alcohol• In Wolor 
n-Butanol mQ/11 <I <1 
laobutanol mo/11 <I <I 
Methanol mg/II <I <I 

F·Ll•I Somhrolalllu In Water 
m-Cruol 3-Moth I hono ~~ 

e>-Creaol 12-MolhvlphonoD uo/11 . <3 
~ 
<3 

1>-C1eaol 14-MolhvlPhonoD lua/11 <6 <8 
I ,2·01chlorobonuno I ua/11 <I <I 
Nhrob<inton• I ug/11 <I <I 
Pyridine J ug/l I < 19 <19 
Cyclohexanono Jug/II <5 <5 

Toxicity Characlorhtlc loachlng I I done don• 
F·Ll•I Volalllu 
Acotona ug/1 <17 <17 
Carbon dlauHldo ua/1 <3 <3 
Carbon lolrachlorlda Ug/1 <2 <2 
Chlorob.nuno ua/1 <2 <2 

Ethvl ecetat• ug/1 <II <II 
Ethvlbonuno ua/I <3 <3 
Ethyl olhot ua/1 <4 <4 
Mothvlono chlorldo ug/I <4 <4 
Mothyl olhvl kotono 12-Butanono) J ua/1 <12 <12 
Mothvl hobulYI kotono (4Mo2CSono I ulj/I <8 <8 
Tolrochloroethvlono I ug/I <2 <2 
Toluono Jug/I <2 <2 
I. 1.1 ·Trlchloroolhano Jug/I <2 <2 
Trlchloroethvlono I ug/I <4 <4 
Trlchlorofluoromothano Jug/I <2 <2 
I.I ,2·Trlchlorouttluoroethana Jug/I <4 <4 
Xvlonoa notan J ua/I <3 <3 

Total Atcovorabla Hvdrocarbon1 mall <1 <1 
mg/I <0.1 <0.1 Arunlo (Ai), TCLP Exlracllon 

Barium (S.), TCLP E.iruacllon mg11l0.fO;(»·fi\~k!f~fJb~i~~ 
Cadmium (Cd), TCLP Exlracdon 
Chromium (C1, TCLP E.xtraC1lon 
Load (Pb), TCLP E.iruacllon 
Morcury (Hg). TCLP E.xtracllon 
Silvtt IAol. TCLP Exlrecllon 
Solonlum (Sol. TCLP E.xtrecllon 

ma/II <.01 I <.01 

mg/ll <.02 I <.02 
mg/1 < .05 < .05 
mQl1J <.001 J <.001 
mClllJ <.01 I <.01 
mn/IJ <.10 I <.10 

<I <I <I <1 <I 
<I <I <I <I <I 
<I <I <I <I <I 

~ ~ ~ ~ ~ 
<3 <3 <3 <3 <3 
<II <II <II <II <8 

<I <I <I <1 <I 
<I <I <I <I <I 

<19 <19 <111 <111 <19 
<5 <5 <5 <5 <5 

done done don• don• do no 

<17 <17 <17 <17 <17 
<3 <3 <3 <3 <3 
<2 <2 <2 <2 <2 
<2 <2 <2 <2 <2 
<II <II <II <II <II 
<3 <3 <3 <3 <3 
<4 <4 <4 <4 <4 
<4 <4 <4 <4 <4 
<12 <12 <12 <12 <12 
<8 <II <8 <8 <II 

<2 <2 <2 <2 <2 
<5 <5 <5 <II <5 
<5 <5 <5 <5 <5 
<4 <4 <4 <4 <4 
<2 <2 <2 <2 <2 
<4 <4 <4 <4 <4 
<3 <3 <3 <3 <3 
<1 li~f:'il'lifll <I <1 

<0.1 ~~;;ik·~~~~1 <0.1 
·~ 

<.01 <.01 

~ ~ 
<.05 <.05 

<.001 <.001 
<.01 <.01 
<.10 <.10 

<.01 <.01 <.01 

<.02 ~ <.02 ~ <.02 
mt·o"..lt~k"!If~."*""fi)ilo""· .~ .... A;.i. .. Y.•YY ..•. "ii . 

<.001 <.001 <.001 
<.01 <.01 <.01 
<.10 <.10 <.10 

<1 <I <I <I 

<I <I <I <I 
<I <I <I <I 

~ ~ ~ ~ 
<3 <3 <3 <3 
<II <II <6 <8 
<I <I <I <I 
<1 <I <I <I 

<19 <19 <19 <19 
<5 <5 <5 <5 

don• done don• done 

<17 <17 <17 <17 
<3 <3 <3 <3 

<2 <2 <2 <2 

<2 <2 <2 <2 

<II <8 <8 <8 

<3 <3 <3 <3 
<4 <4 <4 <4 
<4 <4 <4 <4 

<12 <12 <12 <12 

<II <8 <8 <II 

<2 <2 <2 <2 
<5 <5 <5 <5 
<5 <5 <5 <5 

<4 <4 <4 <4 
<2 <2 <2 <2 
<4 <4 <4 <4 
<3 <3 <3 <3 
<I <1 <1 <I 

<0.1 <0.1 <0.1 <0.1 
''o-;~;m~~ar~~m,,~11~0~12tBor'······ 
<.01 I <.01 I <.01 I <.01 

<.001 <.001 <.001 I <.001 
<.01 <.01 <.01 ~14'6'.UrtW 
<.10 <.10 <.lo I <.lo 

ROS.18117.XLS, 8/21/90, II of7 

<I <I <I 
<I <I <I 
<I <I <I 

~ ~ ~ 
<3 <.01 <3 
<6 <.02 <II 
<I <.033 <I 
<I <.033 <I 

<19 <.633 <19 
<5 <.167 <5 

done don• done 

<17 <17 <17 
<3 <3 <3 
<2 <2 <2 

<2 <2 <2 

<8 <8 <II 
<3 <3 <3 
<4 <4 <4 
<4 <4 <4 

<12 <12 <12 

<II <6 <8 
<2 <2 <2 
<5 <5 <5 
<5 <5 <5 
<4 <4 <4 
<2 <2 <2 
<4 <4 <4 
<3 <3 <3 

Bi0lik'i360 BJa.\1tn10 BJ-''* n1c 
;.qi~ . : .,, TIFI\ ;\/! ecr 

A Walef'.A ~, Witfi\';i 'ii'Wi"to? 

<I <I <I 
<I <I <I 
<I <I <I 

~ ~ ~ 
<3 <3 <3 
<6 <6 <6 
<t <I <I 
<I <I <I 
<19 <19 <t9 
<5 <5 <5 

done don• do no 

<17 <17 <17 
<3 <3 <3 

<2 <2 <2 

<2 <2 <2 

<II <8 <8 

<3 <3 <3 

<4 <4 <4 
<4 <4 <4 

<12 <12 <12 
<6 <6 <8 
<2 <2 <2 
<5 <5 <5 
<5 d <5 
<4 <4 <4 
<2 <2 <2 
<4 <4 <4 
<3 <3 <3 

<I I <I I <I I <1 I <I I <I 
<0.1 <0.1 <0.1 <0.1 <0.1 <0 I 

'o:Zt ·. k.oWfi>:~~~w;wwo-.:St'tt~•1:1'i~'o:'~3lf?M:ro.-.~'1"''if '.o:PY 
<.01 I <.01 I <.01 I <.Ot I <.01 I <.Ot 

~ ~ ~ 
<.05 <.05 <.05 
<.001 <.001 <.001 
<.01 <.01 <.01 
<.10 <.10 <.10 

<.02 I < 02 ! <.02 
··N,o:~3: J'fi'.:.&1o:Oi'?iU!~'1l?.oit~ ! 

<.001 <.001 <.001 
<.Ot <.01 <.Ot 
<.10 <.10 <.10 



TABLE 4 (CONT) 

<I <I <1 <1 
<1 <I <1 <1 

NolTHted Not Teated <4 NotTuled Not Tasted 

lo.<:ruol I ua11 I I NotTHted NolTuled <3 NotTuted NotTHted 

P-C1oaol Ua/I NotTultd Not Toted <8 Nol Tailed NotT11ted 

t 2·Dlchlo1obenun1 ugll NotTuled NolTellod <1 NotTuled NotT11ted 

Not Toled NolTulod <I NotTuled No1T .. 1ed 

NotTHled NolTealod <19 NolTuted NotTulod 

NotTutod ' NolTutod <5 NotTulod NotTuted 

Acolont ua/I <17 <17 <17 <17 <17 
Ca1bon OltuHld1 ugll <3 <3 <3 <3 <3 
Calbon T tllach101ld1 uall <2 <2 <2 <2 <2 
Chlo1ob1nz1n1 ugll <2 <2 "<2 <2 <2 

1Ethvl 1c1tat1 Ua/I d <8 <6 <8 <8 
<3 <3 <3 <3 <3 
<4 <4 <4 «C <4 
<4 <4 <4 <4 <4 

<25 <25 <12 <25 <25 
<8 <8 <8 <II <6 
<2 <2 <2 <2 <2 
<4 <4 <2 <4 <4 
<4 <4 <2 <4 <4 
<4 <4 <4 <4 <4 
<2 <2 <2 <2 <2 

It I 2·Trlchlo1olrHluorooth1n ua/I <4 <4 <4 <4 <4 
Xvltnoa ltotaD uall <3 <3 <3 <3 <3 
'Total Aaoov111bl1 HC mall Not Toted Not Teated <I NolT11ted Not Tta1ed 
A1 .. nlo mall Not Teated Not Teated <.I NotTutad NotTutod 
Barium mall NotTutod NotT1a11d ~W:~~J:WiO:l~t4J,ll NotTutod Not Tta1ed 
Cadmium moll NotTutod NotTea1ed <.01 NotTutod NotTuted 
Chromium mall NotTuted Nol Teated <.02 NotToatod tfotTutod 
lud moll NotTHtod tfolTuted <.05 tlo1T11t1d NotT11ted 
Morcury mnll Nol Toled NotTutod <.02 llotToalod Not Teated 

Sliver mall NotTutod Not Tu~ ~-Q:Cl7/.M:W NotToatod Not T1111d 
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PARAMETER. 

ti 
:'"' 

~HEl!!bl• !•l2c•[bo9 
Comeounda 'm1lk12 
Hethod 8010 

Plt 1 
1.8'-3.0' 

1,1,1-Trlchloro•thane 3.2 
T•trachloroethene BDL 
Chlorofor:m BDL 
1,1-Dlchloroethane BDL 

PARAMETER. 

Plt 2 

Plt 1 
9.2'-9.4' 

19 
0.26 
IDL 
BDL 

Plt 2 

TABLI 2 

SUHHARY or ANALYTICAL lllSULTS FOR PURGEABLI BALOCAUOI OCCURllEICI 
AT ROSWELL COMPRESSOR STATION 

SAMPLE l!UHJIP 

Plt 1 Plt 1 Plt 1 Plt 1 Plt 1 
U.S'-13.7' 18.8'-19.0' 26.8 1 -21.0• 30.6'-30.8' U.6 1 -U.8 1 

11 0.33 IDL IDL IDL 
0.33 0.87 0.16 BDL BDL 
0.20 BDL BDL BDL BDL 
O.S9 BDL BDL BDL BDL 

SAMPLE NtJH!IER. 

Plt 2 Plt 2 Pii: 2 Plt 3, BH-1 
29.l'-29.3' 39.8'-39.9' 44.1'-U.3' S7.S'-S7.8' 69.0'-70.1' 30.7'-30.9 1 

?!!El!!ble !•loca[bo9 
Co!!!1!ounds 'm1lk12 
Hethod 8010 

1,1,1-Trlchloroethane BDL IDL BDL IDL BDL BDL 
Tetrachloroethene BDL BDL BDL BDL BDL BDL 

8 

. , 

Plt 1 flt 2 flt 2 flt 2 
u.s•-u.1• 001 002 26.0'-26.2 1 

(18.7'-18.9') 

IDL IDL o.n IDL 
IDL BDL 0.65 BDL 
IDL IDL IDL IDL 
IDL BDL BDL BDL 

Plt 3, IB-2 liG 16 liG 16 
u.o•-2s.2 u.s•-u.1• 18.7'-18.9' 

IDL 0.24 BDL 
BDL 1.9 o.u 



i 
I 

PARAMETER 
I 

SG 86 
24.9'-25.1' 

~[l!•bl• Daloc![bOD 
Co!!!Ji!ounds (m1lk12 
!jethod 8010 

IDL 

PARAMETER 

SG J49 
29.7'-30.4 1 

Puraeable Haloca1bon 
Co!!!Ji!ounds (m1lk12 
!jethod 8010 

IDL 

ii> 

!AILI 2 (Contlnued) 

SUHHARY or AHALYTICAL USULH FOi PUIGIAILI HALOCARBON OCCUIUlEICI 
AT ROSWELL COMPRESSOR STATION 

SAMPLE Nt!HHR 

SG 86 SG 86 SG 91 SG JU SG JU SG JU 
J5.0'-35.2' 40.5'-40.7' 28.6'-28.8' 0.0'-1.8' 2.9'-4.6' 9.o•-10.0• 

IDL IDL IDL IDL IDL IDL 

SAMPLE !!Ut!BER --·---- ---·---

SG 360 SG 360 SG 360 SG 360 SG 360 
0.0'-2.5' 4.0'-5.0' 9.0'-9.9' 14.0'-14. 7' u.o•-20.0• 

IDL BDL BDL IDL IDL 

PARAMETER SAMPLE !!Ut!BER 

Pur1eabl1 Halocarbon 
Co!!!Ji!ounds <ma/kg) 
!jethod 8010 

·so 361 
4.0'-5.0' 

IDL 

SG 361 
t.o•-10.0• 

BDL 

SG 361 
16.0'-16.4' 

BDL 

SG 361 
19.5'-19.8' 

BDL 

9 

SG 361 
24.0'-25.0' 

BDL 

SG 361 
38. 0'-39. 3 1 

BDL 

OS IB-1 
18.9'-19.1' 

IDL 

IGU9 
u.o•-u.8• 

IDL 

SG HO 
24.0'-25.0' 

IDL 

OS IB-1 
U.l'-34.5' 

IDL 

l 

IG JU SG JU 
20.3'-21.J' 5.l'-26.3' 

IDL IDL 

SG 360 SG Hl 
29.0'-29.4' 0.0'-2.5' 

IDL IDL 

OS IB-2 OS 18-2 
t.t•-10.1• 22.5'-22.6' 

IDL IDL 



·. i ~ 

PARAMETEll . 
OS 18-2 

Jl.1'-ll.J' 

fur1••bl1 D•loc1rbo9 
Comeo!;!!ldl 'm1lh1l 
Hechod 8010 

IDL 

PARAHITEll 

OS 18-5 
14.0'-14.2' 

fur1aabl• D•locarbo9 
Co!!!l!ounds 'm1lk1l 
Method 8010 

IDL 

~ 

TAILI 2 (Continued) 

SlHWtY or AHALYTICAL llSULTS roa PUllGEABLI llALOCARIOll OCCUUlllCI 
AT ROSWELL COHPllESSOR STATION 

1!121:! MUHB!! 

OS 18-2 OS 18-2 OS 18-2 OS 18-J 
U.8'-42.0' 55.2'-55.4' 69.0'-69.2' 21.0'-21.2' 

IDL IDL IDL IDL 

IA!:!fl:I MUHB!! 

OS 18~5 OS 18-5 OS 18-6 OS BB-6 OS 18-6 
19.6'-19.9' ZS.4'-23.6' U.6'-13.8' 41.0'-47.2' 52.6'-52.8' 

IDL IDL IDL IDL IDL 

PARAHETEll swn lfUHBER 

fur11•bl1 D1locerbo9 
CO!DJ!ounda 'm1lk1l 
Method 8010 

Tttrachloroethene 
Cloroban&ane 

OS 18-7 
31.0'-37.2' 

0.11 
BDL 

DBL • belov detectlon llmlt of 0.1 1111/ka. 

OS 18-8 
4.6 1 -4.9' 

BDL 
BDL 

OS 18-8 
33.9 1 -34.1' 

0.16 
0.12 

OS 18-8 
49. 7'-49.9' 

10 

BDL 
BDL 

OS 18-9 
4 .5'-4. 9• 

BDL 
BDL 

- i 

OS 18-J 
44.1'-U.J' 

IDL 

OS 18-6 
10.o•-11.0• 

IDL 

OS 18-9 
.32.0'-32.5 1 

IDL 
BDL 

01 18-J 
54.7'-55.0' 

IDL 

OS 18-7 
22.1 1 -22.J' 

IDL 

OS 18-t 
49.5'-0.7' 

IDL 
IDL 

OS 18-4 
21.5'-21.1' 

IDL 

OS 18-7 
JS.5'-ll.7' 

IDL 
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Page 1 
Received: 07/23/91 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 
ROSWELL. NM 88202-1717 

ATTEN LARRY CAMPBELL 

CLIENT ENR03 , SAMPLES 12 
COMPANY ENRON/TRANSWESTERN PIPELINE 

FACILITY ROSWELL. NEW MEXICO 
ENR03 

WORK ID STATION #9 . 7784 
TAKEN 7/22/91 
TRANS FEDERAL EXPRESS 

TYPE ~S~O~I~L=--~~~~~~~~~~~-
P. O. # ~~~~~~~~~~~~~~-

INVOICE under separate cover 

SAMPLE IDENTIFICATION 

REPORT· 
07/31/.1 10:36:55 

PREPARED Assaigai Analytical Labs 
BY 7300 Jefferson NE 

Albuaueraue. NM 87109 

ATTEN SYED RIZVI 
PHONE (505)345-8964 

Work order I 91-07-257 

~~--
CERTIF'tED BY 

CONTACT LAB MANAGER 
WWW 

QUESTIONS ABOUT THIS __ REPORT SHOULD BE ADDRESSED TO: 
LABORATORy__OPERATIONS_MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON NiE~.ALBUOUEROUE.N.M. 87109 

TEST CODES and NAMES used on this vorkorder 
01 PIT 2 SAMPLE 001 8010 S PURGEABLE HALOCARBONS-SOIL 
02 PIT 2 SAMPLE 002 
03 PIT 2 26.0-26.2 
04 PIT 2 29.1-29.3 
05 PIT 2 39.8-39.9 
06 PIT 2 44.1-44.3 
07 PIT 2 57.5-57.8 
08 PIT 2 69~q-?O_~1 

09 
10 
li PIT 3 BH-2 25.0-25.2 
12 PIT 3 BH-1 30.7-30.9 

·~. 
~le mber. Amnlcu Caunrl ol 

l•~I Labanuslu, Inc. 

(8~ 
.\;~~~ 

8020 AROMATIC VOLATILE ORGANICS 
TRPH TOTAL REC PET HYDROCARBONS 



L k.J. '-" L 
ANAL YnCAL LADORA TORIES, INC. • 7300 Jdfcnc:n, N.E. • Albuquaque, New Medco 17109 

Page 2 REPORT work Order # 91-07-257 
Received: 07/23/91 Results by Sample 

SAMPLE ID PIT 2 SAMPLE 001 FRACTION OlA TEST CODE 8010 S NAME PURGBABLB RALOCARBONS-SOIL 

• Me-. • . American 
lndq..,,c1eni Le c ....... a ol ;.; ba-atmliu. k.c.. ,.·~·r: !· 

Date & Time Collected 07/22/91 Category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE . 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1. 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 

·<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0,1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 

LIMIT 

0.1 
!h.1 . 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1: 
0.1 
0.1 
0.1 
0.1 
0.1 

,--~ ·~~ i--T ~ "\'--,r ,.---t -~--r\ .---, -------,----~-. --.-.-.. --~----·-a:--~:- -- -~~-- ·--- i--~ - --.i~ ~--, - -~--~ 



t .. ,.q . .f'~~ a 1\..J\~- .,_.._--iJKAiif--~--iAtit... . ....... 'dlta~., ... _.:• AJ~ ................. ~. New~_.,_ ; ~'lG-fa 

Page 3 
Received: 07/23/91 

SAMPLE ID PIT 2 SAMPLE 001 

Mcdicr. "'-lean c-ntl ot 

1 .. 1qienc1tn1 I ~bar11 .. 1u, Inc. 

RBPOR.T 
Results by Sample 

FRACTION OlA TEST CODE 8010 S 
Date & Time Collected 07/22/91 

Work Order I 91-07-257 
Continued From Above 

NAME PURGBABLB RALOCARBONS-SOIL 
Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IUB 
UNITS 

07/29/91 
07 /29/91 

MG/KG 

---------------------------------------------------------------------



.a 'U. ~ L 
ANAL I uCAL UU>u..A TOklr. .. , u•C. • 7 j\Ancucnon, r...n. • nlbuqucz<iu.., uew Me...- • 1109 

Page 4 REPORT . Work Order I 91-07-257 
Received: 07/23/91 Results by sample 

SAMPLE ID PIT 2 SAMPLE 002 FRACTION 02A TEST CODE 8010 S NAME PURGBADLB HALOCARBOHS-SOIL 
Date & Time Collected 07/22/91 category ~--~-~ 

Member. ~ C-1 af 

lrdqcndcul l..abclUICliu, Inc. 

i 

Cl~
·, i . 
. ~ 

~-t:~,.-

~ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOnOPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

'1'1H;, -£JTU4·i 
,, ;;,. 

'n Rrf'J~- n 1N r. '"'"'"! 

RESULT LIMIT 

-~---<~o_._\ 0.1 
-~-<~0_._1 0,1 
~~__.<=0~·=1 0,1 
-~---<=0~·=1 0,1 
~~---<=O~·=l 0,1 
-~---<=O~·=l 0,1 
-~---<=0~·=1 0.1 
-~---<=o_.=1 0.1 
-~~<~o_._1 0.1 
-~----<=O~·=l 0,1 
-~---<=o_._1 0;1 
__ __,<=O~ ....... l 0,1 
-~--<=o_._1 0,1 
--~<~o_._1 0.1 
-----<=0'-"'1_...l 0 ! 1 
-~---<=o_ ....... 1 0.1 
-~---<~O_,_l 0,1 
--~<~o_._1 0.1 
-~---<=0~·=1 0,1 
-~---<=0~'=1 0.1 
-~----<=0_,=1 0.1 
-~--<=0~·=1 0.1 
-~--<=o_,=1 0.1 
-~--0~·=3~7 0,1 
-~--<=o_.=1 0.1 

; 0,65 0.1 
-~~<~0_,=1 0.1 
-~---<=0~·=1 0.1 
-~--<=0~·=1 0.1 

,n1rr1'~ ~r:~~ v,% rnN<r ~nm 1 "l'oHY l f t 
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Received: 07/23/91 

SAMPLE ID PIT 2 SAMPLE 002 

REPORT. 
Results by Sample 

FRACTION 02A TEST CODE 8010 S 

Work order I 91-07-257 
Continued From Above 

NAME PURGEABLB BALOCARBONS-SOIL 
Date & Time Collected 0~7-/~2~2~/~9~1-----~- category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IU.B 
UNITS 

07/29/91 
07/29/91 

MG/KG 



A.i-iAL 1 llCAL UWUKA TO!Ub, lrlC. • 73w .-iC11on, fllA •Albuquerque, rtew MOlUco 11I09 

Page 6 
Received: 07/23/91 

RBPORT 
Results by Sample 

work order # 91-07-257 

SAMPLE ID PIT 2 26.0-26.2 FRACTION 03A TEST CODE 8010 S NAME PURGBABLB JIJ\LOCARBOHS-SOIL 
Category ~~~~~-

~I< mt..r: Amo:riun CawitD of 

11..Jermdcnl l..abat1tc:sit1. Inc. 

~ 
• . . \ ' ,, · ... ;.~., 

Date & Time Collected 07/22/91 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O._l 
<O.l 
<O.l 
<0.1 
<O.l 
<O._l 
<O.l 
<0.1 
<O._l 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<0,1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

. 0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

:r--t--,--~ 



", ~ 
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SAMPLE ID PIT 2 26.0-26.2 

Moml>er. "-'Ian CClllll<I ol 

lndoprndonl Ubm.,...lo1, .... 

REPORT 
Results by sample 

FRACTION ~. TEST CODE 8010 8 
Date & Time Collected 07/22/91 

Work order I 91-07-257 
Continued From Above 

NAME PURGBABLB HALOCARBOHS-SOIL 
·category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST D/R 
UNITS 

07/29/91 
07/29./91 

MG/KG 



,_ ~ '-" llL. 
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Page 8 
Received: 07/23/91 

REPORT 
Results by Sample 

Work Order I 91-07-257 

SAMPLE ID PIT 2 29.1-29.3 FRACTION 04A TEST CODE 8010 8 NAME PURGBJUILB HALOCARBOHS-SOIL 

Mc rabcr. Amerlcaa Cowicl a( 

lndtpenhl ................ Inc. 

~ 

Date & Time Collected 07/22/91 Category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<O.i 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

~ 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

.O.l 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

~~~-~~--,-~.---:--:-' - c--5 
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[>aqe 9 
1eceived: 07/23/91 

SAMPLE ID PI'l' 2 29.1-29.3 

Mcri>er. Amalcaa Cawi<D al 

lrdeprndcnl loboutmlu, bic. 

RBPOR'l' 
Results by Sample 

FRACTION 04A TEST CODE 8010 8 
Date & Time Collected 07/22/91 

work Order I 91-07-257 
Continued From Above 

NAME PURGBABLB HALOCARBOHS-SOIL 
category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST llLB 
UNITS 

07/29/91 
07/29/91 

MG/KG 

-----------------------------------------····-- -------- ------------------
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Page 10 
Received: 07/23/91 

REPORT· 
Rasul ts by Sample .. 

Work Or4er I 91-07-257 

SAMPLE ID PIT 2 39.8-39.9 FRACTION OSA TEST CODE 8010 S NAME PURGBABLB JIALOCARBOHS-SOIL 
Date & Time Collected 07/22/91 Category ~~~~~~ 

Me.mer. Analcaa Cauncl al 

lndepencktil Labcr11«i<1, Inc. 

, 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1., 2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O .• l 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<(0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0~1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

nu~ c'fMAY!' RF.PIM ii IN PA) ;i'Hlllf:" '1,urni't lf'\~ wrt l'rotmt ~11111.A~. f•llY 
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SAMPLE ID PIT 2 39.8-39,9 

~\ember. "'-Ian Camel "' 
lnd<Ja>dml bbor11ari<1, .,._ 

REPORT. 
Results by Sample 

Work Order I 91-07-257 
continued From Above 

FRACTION OSA TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected 07/22/91 category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST .l!L..B 
UNITS 

07/29/91 
07/29/91 

MG/KG 
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RBPORT 
Results by Sample 

Work order I 91-07-257 

SAMPLE ID PIT 2 44.1-44.3 FRACTION 06A TEST CODE 8010 S NAME PORGBABLB BALOCARBONS-SOIL 
category ~~~~~-

~krnl>cr.~Cawdot 

lndcpcndrnl I .abcsa1cw in, ...._ 

l ff r 

Date & Time Collected 07/22/91 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

1111~1 ~r MAY~ APJ'llif llNPA' '"11,n 11 

RESULT 

411r111~ 

<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1-
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 

' ~ 11.Ci~ WP: 

LIMIT 

J-'ONCif'~ 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

~lflfl A? 1iHY f -~ 
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SAMPLE ID PIT 2 44.1-44.3 

Member. Amerkua Cauntl ol 
lndqcncbil 1 .. baratcrlu, Inc. 

REPORT. 
Results by Sample 

work order I 91-07-257 
continued From Above 

FRACTION 06A TEST CODE 8010 8 NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected 07/22/91 Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lllB 
UNITS 

07/29/91 
07/29/91 

MG/KG 



A .lCAl. .tATO ... IC.•.. __ cnan,. -· .Jbuq-.•. .lewl... . .1109 

Page 14 
Received: 07/23/91 

RB PORT 
Results by Sample 

work or4er I 91-07-257 

SAMPLE ID PIT 2 44.1-44.3 FRACTION 06A TEST CODE 8020 NAME AROMATIC VOLATILB ORGANICS 

M•mbcr. Amalcu Camel ol 
1.-.lcpm<lmt ................ Inc. 

f 

Date & Time Collected 07/22/91 Category 

PARAMETER 

BENZENE 
CHLOROBENZENE . 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT DET LIMIT 

<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST D1..B 
UNITS 

07/29/91 
07/29/91 

MG/KG 

" Til11f '!ifM.\\'f l!IRFl'R~· '>INPA• 'eJ'lmU~ 'lllTTTII>' !J'UW'l' '.lrON~li< !lnll ,,, '\'!lllY ~ ' !,' 
.,. 
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Received: 07/23/91 

f 
. llil9 

REPORT 
Results by sample 

Work Order I 91-07-257 

SAMPLE ID PIT 2 57.5-57.8 FRACTION !1A TEST CODE 8010 8 NAME PURGBABLB RALOCARBONS-SOIL 

Munl-. Amcrlc.u Cound of 

l1Jcreni:trn• l..abc::.11m-1t1, Inc.... 

Date & Time Collected 07/22/91 Category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

------······-----------------

RESULT 

<0.1 
<0.1 
<0.1 
<0.1 
<O.l 

-<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0,1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
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Paqe 16 
Received: 07/23/91 

SAMPLE ID PIT 2 57.5-57.8 

-
:::;::-

~"'-- ·.I<·· 
• Amorlcoa II ~-·· .... • lnokpendcmt La Cmni:I ol _i 

~ 

REPORT· 
Results by Sample 

FRACTION 07A TEST CODE 8010 8 
Date & Time Collected 07/22/91 

Work Order I 91-07-257 
Continued From Above 

NAME PURGBABLB JIALOCARBONS-SOIL 
Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IUR 
UNITS 

07/29/91 
07/30/91 

MG/KG 

··~ :~ ~r-~ ~--~ r-~ r-~ ,---~ ~J; ·~ ~~ 
n11< .,,., .. •ttT M "'< ,..01 n11 RTMr. "" ,, 1·n IN P.itt4, nM m n" 1 "''' 1tntrr111'11 11'('1·M1:11\-; w11n fVN cou~rN 1 n1• 11Ut 1 AnoR ATOMY 

'€'-·~ 
\ 

~-f,- :'--· 
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REPORT 
Results by Sample 

Work Order I 91-07-257 

SAMPLE ID PIT 2 69.9-70.1 FRACTION 08A TEST CODE 8010 S NAME PURGEABLB BALOCARBONS-SOIL 
Date & Time Collected 07/22/91 Category ~~~~~~ 

Member. A.-1ua c-1 cl 
lr.tcrmdrnt Lih<rotmM:o, Inc. 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROM~THANE 

1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0,1· 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0,1 0.1 
<0.1 0.1 
<O,l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0,1 
<0.1 0.1 
<O,l 0.1 
<0.1 0.1 

---------------··- ·----· --· ··--······-·-·· ·----
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Paqe 18 
Received: 07/23/91 

SAMPLE ID PI'I' 2 69.9-70.1 

• ~lcmbar: AmalcaaC . 
I Gllll<I ol ~"'1>\l..obar11cslu, Inc. ~! 

. ---~-? ~----f . \! --

RBPOR'I' 
Results by sample 

Work Order I 91-07-257 
continued From Above 

FRACTION 08A TEST CODE S010 8 
Date & Time Collected 07/22/91 

NAME PURQEABLB BALOCARBOHS-SOIL 
category 

Notes and Oef initions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lU.B 
UNITS 

07/29/91 
07 /'J0/91 

MG/KG 

--\ t--; c-: --J: __ , ~ z---1 ;---> ,r--~ ~ 1-: ·:,---:'!' 1-f 
ntt(' u1•r .... ,u r '' • v NnT n11 tH·l·»nntu,•n tu f'".., r nu'"',.," 1 wn11ntrt n "' ''"1·111 -=~ "'" rn'"' ,.o,1.-1 1•rr rlf' llff' 1 ., f11H1a11H1 v 

----" ·----



2 through 4 as it relates to the red clay surface and the 

estimated zone for TRPH. 

Bibliography 

The following bibliographic sources document the methods utilized 

in performing laboratory analyses for the investigation. 

Specific laboratory tests performed are indicated in parentheses. 

USEPA SW-846 Method #8010 - Test Methods for Evaluating Solid 
Waste: Physical/Chemical Methods, SW-846, 3rd Edition, 1986. 
(Test 8010 for purgeable halocarbons) . 

USEPA SW-846 Method #8020 - Test Methods for Evaluating Solid 
Waste: Physical/Chemical Methods, SW-846, 3rd Edition, 1986. 
(Test 8020 for aromatic volatile organics). 

USEPA Method #602/8020 - Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods, SW-846, 3rd Edition 1986 -
Guidelines Establishing Test Procedures for the Analysis of 
Pollutants under the Clean Water Act 40 CFR Part 139, 
October 19·84 (Test 8020 for BTEX) . 

USEPA Method #418.l - Methods for Chemical ~nalysis of Water and 
Wastes, EPA 600/4-79-020, revised March 1983. {Test 418.1 
for TRPH). 

24 
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ANA• I t·1CAL LUJU.KA TO!lu::;, il'll!. • 73w JclJCllClll, tu: .• Albuquerque, l•OW Me&Jco , , , 09 

>age 1 
teceived: 07/18/91 

REPORT 
07/31/91 14128:41 

·---- - ---- - --- ---· 

Work order I 91-07-215 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 

PREPARED Assaigai Analytical Labs 
BY 7300 Jefferson NE 

Albuqueraue. NM 87109 ¥~-
ROSWELL. NM 88202-1717 

ATTEN LARRY CAMPBELL . 

CLIENT ENR03 . SAMPLES 10 
COMPANY ENRON/TRANSWESTERN PIPELINE 

FACILITY ROSWELL. NEW MEXICO 
ENR03 

WORK ID STATION 9 7752 
TAKEN ~~~~~~~~~~~~~~
TRANS FED X NEXT DAY 

TYPE =S~O=I=L:...-~~~~~~~~~~~-
P. O. # 

INVOICE under separate cover 

SAMPLE IDENTIFICATION 
01 
Qi_ 
03 PIT I 2.8-3.0 
04 PIT I 9.2-9.~ 

05 fIT I 13.5-13.7 
06 PIT I 18!8 - 19!0 
07 PIT I 26!8 - 27,0 
08 PII I 30 1 6-30.8 
09 PIT I 41.6 - 41,8 
10 PIT I 43,5-43,7 

8010 s 
8020 
BTEX 
TBfH 

ATTEN SYED RIZVI 
PHONE (505)345-8964 

CERTifIED BY 

CONTACT LAB MANAGER 

QUESTIONS ABOUT__'l'HIS___REPORT_S_HQULILBE_ADDRESSED TO: 
LABORATORY_QPERATIQtilL MANA..GER/ ASSAIGAI ANALYTICAL 

7300 JEFFERSON N~E~iALBUQUERQUE.N.M~ 87109 

TEST CODES and HAHBS used on this vorkorder 
PURGEABLE HALOCARBONS-SOIL 
AROMATIC VOLATILE ORGANICS 
BENZENE.TOLUENE.EBENZ,XYLE 
TOTAL REC PET HYDROCARBONS 

___ , ;-f 
{--t ---- __ ,- 1.-- J,--l ~---: "~:--; :i--,: ~---~ !-l ;__ ~--. 

n11c: 0111-..np r ' ' 1, v HrYT nP pr:rQnn11r,1n '"" P• hT nQ 1P-J ti'' r wn ''cllrT"J1111 ''""u' l: c: u•u rn,1•11-1 \•Jt;11•rf <111 11111 I a turn~ l nuv 

\ 
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ANA&..' n~ LhauavffOIU&:.>, u•<! • 73w 1c:uc;aon, N..,. • NWotUCRj"c, new Meiu...u •, l 09 

>age 6 
teceived: 07/18/91 

REPORT 
Results by Sample 

Work Order # 91-07-215 

>AMPLE ID PIT I 2.8-3.0 FRACTION ~ TEST CODE 8010 S NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected not specified Category ~~~~~~ 

Mc mbor: A.a.Ira Caudl rtl 
l~tlaboruarlu. Inc. 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

-~ -· ~--- ----------· 

RESULT 

<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
3.2 

<O.l 
<0.1 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 . 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



At\ .:AL I UOR ::... •11 11on,l 

?age 7 
ieceived: 07/18/91 

1AMPLE ID PIT I 2.8-3,0 

Mclllilor: "-lea c-1 el 
lnd<p<ndoDI ui... .... 1i:1, .... 

buqlk :WM< ,09 

REPORT 
Results by Sample 

Work Order I 91-07-215 
Continued From Above 

FRACTION !1,A TEST CODE 8010 8 NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected not speoif ied Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST D.lB 
UNITS 

07/23/91 
07/23/91 

MG/KG 

,.1111Slt-----,MAYt!' ___ "\'lEPMOf""·--!INPAl1f . !111U.r ~TTTill!f jlSSWR~ !JONSP..1-f ~IHI.A~ JIY j 
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Page 8 
Received: 07/18/91 

REPORT_ 
Results by sample 

Work Order I 91-07-215 

SAMPLE ID PIT I 9.2-9.4 FRACTION 04A TEST CODE 8010 S NAME PURGEABLB BALOCARBONS-SOIL 

·"ai>cr. ,._..... Camtl "' 
•Jcpawbsl Lal>au.,.iu. Inc. 

Date & Tim;;-collected not spec!fied category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <011 0.1 
BROMOFORM <011 0.1 
BROMOMETHANE <Oil 0.1 
CARBON TETRACHLORIDE <011 0.1 
CHLOROBENZENE <011 01 l -
CHLO RO ETHANE <011 0.1 
CHLOROFORM <011 0.1 
2-CHLOROETHYL VINYL ETHER <Oil 0.1 
CHLOROMETHANE <0 11 011 
DIBROMOCHLOROMETHANE <011 Oil 
1,2-DICHLOROBENZENE <Oil Oil 
1,3-DICHLOROBENZENE <Oil 011 
1,4-DICHLOROBENZENE <Oil 0.1 
DICHLORODIFLUOROMETHANE <011 Oil 
1,1-DICHLOROETHANE <011 Oil 
1,2-DICHLOROETHANE <Oil Oil 
1,1-DICHLOROETHENE <011 Oil 
trans-1~2-DICHLOROETHENE <0~1 0.1 
1,2-DICHLOROPROPANE <011 011 
cis-1,3-DICHLOROPROPENE <'0 .1 011 
1,1,2,2-TETRACHLOROETHANE <Oil 0.1 
trans-1,3-DICHLOROPROPENE <011 011 
METHYLENE CHLORIDE <0 11 011 
1,1,1-TRICHLOROETHANE 19 011 
1,1,2-TRICHLOROETHANE <011 011 
TETRACHLOROETHENE 0.26 011 
TRICHLOROFLUOROMETHANE <Oil 011 
TRICHLOROETHENE <O.l 0.1 
VINYL CHLORIDE <O.l 0,1 



· A1'..-- _.CALL---.ATOIL_,_,c. •1~-- ·--aa1111,l.-. -• .lbuquc..,--.-·cw M<--- •. 109 

?age 9 
~eoeived: 07/18/91 

3AMPLE ID PIT I 9,2-9,4 

~"....., A-ic.. Camol ol 
·~•l..abar11mloo,1Dc. 

~ f f ~ 

REPORT 
Results by Sample 

Work Order # 91-07-215 
continued From Above 

FRACTION 04A TEST CODE 8010 8 NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected not speoif ied Category -----------

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST .IU.R 
UNITS 

07/23/91 
07/23/91 

MG/KG 

~nnuf !l. .. v ~ 'rNH>lf !'N PAii~ '!l-'ln 1 ~ f"11tt'1' i~ wNrf .-,,,<PNt\ I" I AR! 'ltv ~ J 
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Page 10 REPORT. Work order I 91-07-215 
Received: 07/18/91 Results by sample 

SAMPLE ID PIT I 13.5-13.7 FRACTION OSA TEST CODE 8010 8 NAME PURGBABLB RALOCARBONS-SOIL 

Mc..._ Aa.laa c.-.11 o1 

lrdcpawlcal Ubcsllarlu, lac. 

Date & Time Collected not speolf ied Category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM· 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

~~~<~0~·~1 0.1 
~~---"<=0~·=1 0.1 
~----<~0 .......... =1 0.1 
~~~<~o_.~1 0.1 
~~---<~0~·~1 0.1 
~~---<~0~·~1 0.1 
~~--0_.~2~0 0,1 
~~~<_o_.~1 0.1 
~~---<=0~·-1 0.1 
--~~<_o_.~1 0.1 
~~---<=0~·-1 0,1 
~----<~0-.......=1 0,1 
~----<~0-......·=1 0,1 
~~---<~o_.~1 0.1 
~~---o_.~5~9 0.1 
--~~<_o_,~1 0.1 
~----<_0 ........... ~1 0.1 
--~~<_o_._1 0.1 
---..,..-~<~o_._1 0.1 
--~~<_o_._1 0.1 
--~~<_o_._1 0.1 
--~----<=o_._1 0.1 
~----<~0~·=1 0.1 
--~~-=1=8 0.1 
~----<~0 .......... =1 0,1 
~----0 ........... 3--=.3 0,1 
~----<~0~.1: 0,1 
~----<~0~.1: 0,1 
~----<_0~·~1= 0.1 

T1llC' l,lllfV10T \I' V 'J' IT »11 l)l:IKl/Hl.~'l"'l'lf' l"-1 •• o. u r ••n ,.._, IJt n 1 •»•••"'" .... -••.. , ·•··· · · - - · 
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i:>aqe 11 
teceived: 07/18/91 

>AMPLE ID PIT I 13,5-13,7 

~ ........ "-lull Camdl "' 
l..i.pcndcm labarllUlu, Inc. 

, 
~ ' " ' 

REPORT 
Results by Sample 

Work Order I 91-07-215 
continued From Above 

FRACTION OSA TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected not speoif ied category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JUB 
UNITS 

07/23/91 
07/23/91 

MG/KG 

tn11•11f i!U•Y"f f•PDn'!' ;..,Putf ~"'"' .!; hn1pf ~ • ..,,..~ J....,.P.J I,., •II•~ ~v i 1 f ~ 1 
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ANJ..t..1 u~ LnavivOl.J~, .,,.;, • ilw 1cucacn, N..,_ • .Nbuqlla'fuc, "cw Me ....... •,. 09 

'age 12 
~eceived: 07 /18/91 

REPORT 
Results by Sample 

Work Order I 91-07-215 

:AMPLE ID PIT I 18.8 - 19,0 FRACTION ~ TEST CODE 8010 S NAME PDRGBABLB HALOCARBONS-SOIL 
Date & Time Collected not speoified Category 

PARAMETER 

BROMODICHLOROMETHANE 
BRO MO FORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
0.33 
<0.1 
0.87 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
!L..l 
0.1 

. 0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 
0.1 



AN. ::ALL ~TOR. ::. • 73 11on,1. buquc. 1wMc. 

>age 13 
teceived: 07 /18/91 

>AMPLE ID PIT I 18.8 - 19,0 

'Ji1s RPJ} ~IY NOl~ 

09 

REPORT 
Results by Sample 

Work order I 91-07-215 
Continued From Above 

FRACTION !tiA TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected not specified Category ~~~~~~ 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST D/R 
UNITS 

hon11> "l'ARTI' ~nJ. wr~ 

07/23/91 
07/23/91 

MG/KG 

, . 
mmn~ 

I~ J ~"It I 'f 
.'WRITTJ ....... ~Sl!tlli':\ .... ~.ABOll"'"'"' " 

~f 
)· 

·•--i 
~ ~ .-. * ·:'~ "" 



~ -·- ,;., ; -~ ~ ,,,.-· " ~ ,;, ' ;i .j, it 

·•"'L' 111..:AL l..i..avlV\TORJ£.., .. ,.;. • 1lvu•ci1caon, N.<>. • 1UWqUU\i""- .. ew Meiu~u 01109 

;:>age 14 REPORT. Work Order I 91-07-215 
teceived: 07/18/91 Results by sample 

>AMPLE ID PIT I 26.8 - 27,0 FRACTION 07A TEST CODE 8010 S NAME PURGBABLB HALOCARBONS-BOIL 

'lcmbor. ~ ea..ac1 "' 
'ndcpcaibl Labor .... lu, .... 

Date & Time Collected not specif led category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

______ <~0 ........... 1= 0.1 
______ <_0.._._,-=1 0.1 
~~--"<=0~·-=1 0.1 
~~--<=O~·~l 0,1 
~~__,<~0~·=1 0,1 
--~~<~o_.=1 0.1 
-----,-~<~0_.=1 0.1 
--~~<_o_._1 0.1 

<O.l 0,1 
------~~ ______ <_0~,1= 0,1 
--~__,<~o_._1 0.1 
--~----'<~0-·=1 0,1 
--~----<~o_._1 0.1 
--~----<~0-·~l 0,1 
______ <~0:....=..'=1 0.1 
______ <~0~·=1 0.1 
______ <~0~·=1 0.1 
______ <~0:....:..~=1 0.1 
--~--"<=0~·=1 0.1 
______ <~0:....:...•=1 0.1 
______ <~0~·=1 0.1 
______ <_0.-.........-=1 0.1 
______ <_0~·-=1 0.1 
______ <--=0~·-=1 0.1 
______ <~0~·---1 0.1 
~~--0~·-=1=6 0.1 
______ <~0=--·-=1 0,1 
______ <_0~·-=1 0,1 
______ <~0=-=-·=1 0,1 



i k-/. . ~ .. 

· Al'tl\1..1 1 JCAL uusua<ATO~, ll'IC. • 7 ~ Jcucam, N.JS. • Albuquaquo. rlew Mcuco 1/I09 

Page 15 
Received: 07/18/91 

SAMPLE ID PIT I 26.8 - 27.0 

Mo ...... An.ba c..u..I "' 

·~ Labor-lu, loc. 

'I ~ ~ 
,. 

RBPOR'l' 
Results by Sample 

Work Order I 91-07-215 
Continued From Above 

FRACTION 07A TEST CODE 8010 S NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected not specified Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST .IUB 
UNITS 

....... .-

07/23/91 
07/23/91 

MG/KG 

,--. - ~--~~ - ;--· ~--} ....... 
,--, ,--.. 



< ,c -$ ~- './. .'. I :J $;: j; ,j 
At{,.La 1'iLAJ.. LnDvMTOlUa..>,.-lC. • 1.;w1cu<4(11, .. .a>. •AiWill•-•qua, a~cw Mn.,;;:; •Ill•.-

Paqe 16 REPORT. Work order I 91-07-215 
Received: 07/18/91 Results by sample 

SAMPLE ID PIT I 30.6-30,8 FRACTION 08A TEST CODE 8010 S NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected not specified category 

Mc'"""" ~ ec.u..a ol 
lndopttl<b1 l..abcs11alu, ..... 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE· 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0,1 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0,1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



· AN,,,~• t l~ l.n.uvau\ TO~, u .~ • 73vv <1w.-.llCl'l, ,.......,,. • IMbuqUC.'t .. "1 • ,,:w Mc-- ""• !09 

Page 17 
Received: 07/18/91 

SAMPLE ID PI'l' I 30.6-30.B 

"" ........ "-ba Caud"' 
·~Lai.a. ............ 

f ' l11151l ~ [HYN,' 

REPORT 
Results by Sample 

Work Order I 91-07-215 
Continued From Above 

FRACTION OBA TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected pot apeclf ied category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST I!LB 
UNITS 

• 'fl'IHll' IPAR't> ~111 I. vC 

07/23/91 
07/23/91 

MG/KG 

lr111R;, fr WRIJf 1Nst•rif ~·11.AArf ~ ~ ' 



~ ,. tir l .ii :, ' ' -.\ "f, ii Ii: 
• ·.! ~u. •••• ~-U..1...rW""'.""""j UH.a-,,, &41....:. • 73-., .-......mcn, ?\ ...... ': .--u.&JUqUQ'f~ .... " \.,.W t.fe-..... '•W 

'age 18 
teceived: 07/18/91 

REPORT 
Results by Sample 

Work Order I 91-07-215 

;AMPLE ID PIT I 41.6 - 41.8 FRACTION ~ TEST CODE 8010 S NAME PURGEABLB BALOCJ\RBONS-SOIL 
Date & Time Collected not speolf ied Category ~~~~~-

<le.,,.,., ~Cooudol 
1 nokpawlml Labar11a lu, Inc. 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

~~---<~0~·=1 0.1 
~----<~O~·~l= 0,1 
~~~<~0~·=1 0.1 
~~--"<=0~·-1 0,1 
~----<~0~.1= 0,1 
~----<~0 .......... 1= 0,1 
~~---<~0~·=1 0,1 
~~---<~O~·=l 0,1 
~~~<~O~·=l 0,1 
~~~<~O~·=l 0,1 
~~---<~0~·=1 0,1 
~~---<~0~·=1 0,1 
~~---<~o_.=1 0.1 
~~---<~0~·=1 0.1 
~~---<=0~·=1 0,1 
~~~<~0........_,=1 0.1 
~~---<~0~·=1 0,1 
~~~<~o_._1 0.1 
~~---<~O~·=l 0,1 
~~---<~0~·=1 0.1 
~~---<~0_,=1 0,1 
~~~<~0~·=1 0,1 
~~~<~0~·=1 0.1 
--~~<~0~·=1 0,1 
~----<~0 ........... 1~ 0,1 
~----<_0...,._,1~ 0.1 
~----<~0~.1= 0,1 
----~<_0.-......=1 0.1 
----~<_0~·=1 0,1 

~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----~-



Al\ ::ALI TOR ! •7: •an,l 

:>age 19 
leceived: 07/18/91 

;AMPLE ID PIT I 41.6 - 41.8 

•lcaMr:~c..tol 

rdopmdama ui... ............ 

~ 

iuqu.. _ 1wM~ 

;ins RF. ··,.y Nd 

09 

REPORT 
Results by Sample 

Work order I 91-07-215 
Continued From.Above 

FRACTION 09A TEST CODE 8010 S NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected not specified Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lU.B 
UNITS 

:1'Morn\ PART' ·~J. w 

07/23/91 
07/23/91 

MG/RG 

'11111 "' ~w1111.f ~mn11 'I, Ann•f 



.& ii i.\ ,,_ Ii' ,., .t ,r ~ 1:. 
rui,,.1 .• '"·•·'-LAUUM1vltte.>, INI.:. • tlru.icdciaan,lt.J!. • AIL..quaquo, New Mclllco li109 

age 20 
:eceived: 07 /18/91 

REPORT· 
Results by Sample 

work order # 91-01-215 

:AMPLE ID PIT I 41.6 - 41·.a FRACTION 09A TEST CODE 8020 NAME AROMATIC JOLATILB ORGANICS 

''"mbr. Aamlcu Cawd "' 
'nJcrcadcol Labaraaioo, ..._ 

Date & Time Collected not speoif ied category 

PARAMETER 

BENZENE 
CHLOROBENZENE 
1 1 4-DICHLOROBENZENE 
1,J•DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT 

<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 

DET LIMIT. 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

Notes and Definitions for this Report: 

~~~~~~~~---~~~--

EXTRACTED 
DATE RUN 

·ANALYST DD 
UNITS 

07/23/91 
07/23/91 

MG/KG 



A.Nn. ....... ~ L ... - • .li CORL.-, - •. _!. • 73'.....r "-.~on. N-. · , -ouquea.., .... "• ..... w MCJi... ·- ... , • 09 

>age 21 
teceived: 07/18/91 

REPORT 
Results by Sample 

Work Order I 91-07-215 

iAMPLE ID PIT I 43.5-43.7 FRACTION lOA TEST CODE 8010 8 NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected not specified Category ~~~~~-

''"-- 4-lcu c:..a-1 of 
'•.i.pcadoal Laber ............ 

f 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2 1 2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

-p l,11< o.lf! !1•v.,uf ,~~nnf ±-,Pun~ :~"' u." 

RESULT LIMIT 

<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O •. l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 

. <0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O_. l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 

~-,, .. J s:t ~ WDn~ 1:'Nt:ll"'l['."_ ~ I .t.Rfl~ f;y 



AJ.: _,..;AL, J\lUli. __ ·--·-C.•L ______ _....,,, __ ~, .\..buq11C1. .. --.. ~<>wMt'.~---i109 ~ 

l?age 22 
Received: 07/18/91 

SAMPLE ID PIT I 43,5-43.7 

~ .. ..-. Aa.lca ec.-1 ol 

lnd<pmdoot labanimlu, .... 

REPORT 
Results by Sample 

Work Order I 91-07-215 
Continued From Above 

FRACTION lOA TEST CODE 8010 S NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected not speclfied Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JU.B 
UNITS 

07/23/91 
07/23/91 

MG/KG 



• Ahl\t-l a ICAL UUJUAA TO~, ~C. • 1 JW Jcucaon, NJ:. • Albuquaque, New Mca:co 11I09 

Page 23 
Received: 07/18/91 

REPORT 
Results by Sample 

Work order I 91-07-215 

SAMPLE ID PIT I 43,5-43,7 FRACTION lOA TEST CODE 8020 NAME J\ROMATIC VOLATILE ORGANICS 
Date & Time Collected not specified Category ~~~~~-

... ....., "-t.. Caud"' 
·~Labar-lot, .... 

PARAMETER 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZEN~ 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT 

<0.1 
<O.l 
<O.l 
<0.1 
<0.1. 
<O.l 
<O.l 
<0.1 

DET LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
.0.1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST _J2Q 
UNITS 

07/23/91 
07/23/91 

MG/KG 

~"' uu ! ~ y """'' ~)Q()f" ~P&DTf ~"' Wtf !nnirn? fwo,...,~ ~"""""" :'.t uin-.l , 



: 

ASSAIGAI 
ANALYTICAL 
LABORATORIES 

DATE RrCjCIVE? 
i]HAZARDOUS 0NON-HAZARDOUS 7 I/<;',' I "7 I 
'JSTOMER P.O. NUMBER TIM~~ECEIVED 

'-!. /\ 
ACCOUNT INFORMATION 

USTOMER'S NAME 
,-~ °' 'I ,. · " '· ;-, • I \ " .· · ·..::: --: · • C.::.:•"-. L.,.:''-' ',_. ·'- .,.'-"'-'C:.. _;,,,/._..c. ''··· I I .I ~ i.-.i 1:... ,-;' 

AO DRESS 

WORK ORDER 
7752 

ESTIMATED COST 

I 
DUE DA~ J 

:bl I li I 
, I 

CONTACT 

L11/i.r.1.l 
PHONE NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
AME CONTACT 

_....,. .......... ..,,__ ............................................................ _ .......................................................................................... __ -+--____ ~~-=-------11 PAYMENT REC'D. 
t,DDRESS PHONE NUMBER OPEN ACCOUNT 
____ ,__ ________________ _. __________ --11CASH 

ITV I STATE I ZIP CHECK NUMBER 

PECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
\-YPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

D WATER 

29 SOIL 

DOIL 

I
' i ' DD REGULAR ( 10 WKG DAYSI -:5. i (.Lt j ,~. • ~-/ - ;_ ; /).._ • .J I c.: i ..l.;;__ 
~ RUSHl30AYSI .-:;.. ____ ;..__~_-.,..----=---------

NO. OFCCNTAINERS D EMERGENCY (STAT) ....;:=-:::::·t;:..;' ;;L_t.;..._1'-....;:''..;..' _c. .... ,_-__;t-"_ ... _1 _+-_._, _________ _ 
D SLUDGE 

0 OTHER 

.AMPLE DELIVERED BY 

tD •(SUBJECT TO WORK LOGI 

\ ,/ 
y. 

SIGNATURE 

{'-._; L ·J . i 1 . . ' y .r, 
ANALYSIS REQUEST 

DATE . 

I ; ' ·...:__ -7/;:·.1~1 / 

WORK DESCRIPTION _________ '------------------------------------

I I 

t .. ( 
.. 

' c ·1- ;;.s._) ' .. .. l ( ' I L - 0,'· I -- ---~ •. 

• . .. 

SPECIAL INSTRUCTIONS __________________________________ _ 

BILLING: 0PtCKUP 0MAIL 
j LO~~-E~ IN BY 

7300 Jefferson NE • Albuquerque. New Mexico 87109 • (505) 345-8964 ·FAX (505) 345-7259 



TRANSWESTERN PIPELINE COMPANY 

District: Ro S w l!LL 

Sample Location 
Valve or Receiver No • 

.$ TA7h rJ , •CA S T&Nte 

ST"""''•,., ' • e,=r 1 

SAMPLE ID NUMBER 

Relinquished By f "IL 

CHAIN OF CUSTODY 

Vol. Collect. 
· During Flush 

SOLVENT 
USED 

C H'\.,Lc=f 

SAMPLE 
ICED 

/-f' w P\. C,4. • Relinquished To l"ar.p -\. 

Relinquished By f.:o • ,. 
Relinquished To I\ 1$ {\Ci I lA\l 

Relinquished By 
Relinquished To 

Relinquished By 
Relinquished By 

Laboratory: 
Received: 

Date: 7- 17 •Cf I 

Sampler 

ANALYSES REQUESTED 

• lo i.o 

Date 7· J ?·,I 
Date 7 .. ,, .. ,1 
Date ------Date ------
Date ------Date ------
Date ------Date _____ _ 

~ rnjll\u.. 1~sT ~&:Su&..T.S ro: L.Actt"t Cl\~P/!c'"''-
1':j. o. S t1,. ,,,,,, 
~O.t'4JC'.L'- N.rri. f'.Pio<...-1")1") 

llliV 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: B c, ~ \\i i; LL Oa te: 7 • j 7 - 4 I 

sample Location 
Valve or Receiver No • 

Vol. Collect. 
During Flush 

.s Tf\ 11 .. "' 1 . CA"' -:-1\;"' 
~· .. n~;::..,v 1 .. fr~ I 

SAMPLE ID NPMBER 

•. ~· - i-· .:. :. :: •. · .. ~:" 

SOLVENT 
USED 

• • P1 - 1;• 2. f - ~. ~ 
r-1- I ~."' ·1 . .,.. 

"', ~ l i ·:· .· ,-: . ··'. '4. ·~ 

~ 1 • I ; ·:' . !" ~ I '! . rJ 

~ . :: . 
-· J ~.... ... .._ .... !":' 

f';j I <.LJ.C. -'i:.r 
- fJ . ~ i -! :i. ::: .. -1 3 . ') 

; Relinquished By c; a~' ~::"··L.L.'f 

Relinquished To f L. \;. - "" 

Relinquished By f.;;. ,_, - , 
Relinquished To 1"1"~1\,:' ll' .; 

Relinquished By 
Relinquish·ed To 

Relinquished By 
Relinquished By 

Laboratory: I· I\. ;- , \ I•:.'. ::. 

Received: 

} ,·,·, . ,._ -: ....... t 

I 

SAMPLE 
ICED 

.., .- '=' 

,, ... -
.., .: . -

/ *19 '" •"I. c. ~-. 

i_ ·'l .:. .: ~ 

I . ,' 

Sampler 

ANALYSES REQUESTED 

- ~ ,., ;;; :. ·; .. 
"":'" p H ,~ 

~' .. 
~'(' ; ~' 

kw J (' 

ku ; 1;, 

,...., 
I' 

::; •.;.I u 

; ~· ) . 
·~· ~ I " .·. - ,, 
(c' u I .. ? .• .:.. -w -

Date 7-i-.-~, I 
Date "' -' l - I I 

Date 
Date 

Date 
Date 

Date 
Date 

. 
Date Ji :·\I --------



} NAL I uCAL l..Aovl<A TORu:.o., u'1C. • huu .c:i1Cdon, i...,. • ,Jbuquuqu.., a./ew Mcuo;o •II 09 

?age 19 
Received: 07/23/91 

REPORT 
Results by Sample 

work Order I 91-07-257 

SAMPLE ID PIT 2 69.9-70.1 FRACTION OBA TEST CODE B020 NAME AROMATIC VOLATILB ORGANICS 

~kmh:r. Amori<aa Cowi<G of 
l1>1cftndonl I .abor ........ Inc. • 1 

~ "''°:·~·~" 

Date & Time Collected ~0~7-/2~2~/~9~1-......~~~-

PARAMETER 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLt,JENE 
XYLENES 

RESULT DET LIMIT 

<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JU..B 
UNITS 

07/29/91 
07/30/91 

MG/KG 

Category ~~~~~-

~1111( ·~ UVN ~ .... urn7 ~~'fl AJ• ·n 111 ,_ r r n 111 : C:: \Vl) f ,' ·t~ft;fl"fi '.~p ' .. ,.J· -~, v '·~ ' f l 



" . IC./.t. ;V\tt.J __ :,L. • ·- .wa:..:.~ __ , ·,~' ~ • •. "lcwl .. 

Page 21 
Received: 07/23/91 

RBPOR'l' 
Results by sample 

Work Order I 91-07-257 

SAMPLE ID PIT 3 BR-2 2s.o-2s.2 FRACTION 11A TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected 07/22/91 Category --~~~~-

·lcnftr. America Cawd at 
n.kprndrnl bbaralmlco, ..._ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

______ <~0~·~1= 0.1 
______ <_0........._,l= 0.1 
-------<~0~·=1 0.1 
-------<~0~·=1 0.1 
______ <~0~·~1= 0,1 
______ <~0~·~1= 0,1 
______ <~O~·~l 0,1 
______ <~0 .......... 1= 0.1 
______ <_0~,l= 0.1 
____ __.<~O~·=l 0,1 
--------<~0~·=1 0.1 
______ <_o __ ,~1 0.1 
-------<~0~·=1 0.1 
-------<~0~·=1 0.1 
______ <~0~·~1= 0.1 
______ <~0~·~1= 0.1 
______ <~0 .......... 1= 0.1 
______ <_0~.1= 0,1 

<0.1 0,1 
------~~ 

-------<=0~·=1 0.1 
______ <~0~.1= 0,1 
______ <_o ____ .1= 0.1 
______ <~0~·=1 0.1 
______ <~0~·=1 0.1 
______ <~0~·~1= 0.1 
______ <~0~,l= 0.1 
______ <_o ____ .1= 0.1 
______ <_0~·-1 0.1 
______ <~0~.1= 0.1 



> ..... _ . • K'.AL-- --IAIO, __ , -IC.."--- __ .men •.. - .. ubuq ...... ,-~ .lew .,. ____ -1109 

Paqe 22 
Received: 07/23/91 

SAMPLE ID PIT 3 BR-2 25.0-25.2 

Munbcr. Amoriwi Caun<I of 

1.-«pmdmt Lab<ll1 ... lc1, Inc. 

REPORT 
Results by sample 

FRACTION 11A TEST CODE 8010 S 
Date & Time Collected 07/22/91 

Work order I 91-07-257 
Continued From Above 

NAME PURGBABLB RALOCARBOHS-SOIL 
category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JU.B 
UNITS 

07/29/91 
07/30/91 

MG/KG 

"""-TiftC: "" '8r.4AV N'l ,,n,,,nt-s. :::NPAA~ ~,,,,I\':: .:r11ftl' fc: wur·I ~'NC:l•'-1''.' ';111 AIH?' 1\y 



A ' ..... 
·~ :A 1 O: 1\.: • ·, tl1u1~ ... l .. .. :. ,;09 

E>age 23 
Received: 07/23/91 

REPORT 
Results by Sample . 

work order I 91-07-257 

SAMPLE ID PIT 3 BH-2 25.0-25.2 FRACTION 11A TEST CODE 8020 NAME AROMATIC YOLATILB ORGANICS 

~le mber. Americaa Comta ol 

lndcJlrndrnt i..i... .... i. •• 1n .. 

Date & Time Collected ~0~7-/2=2=/~9~1=-~~~-

PARAMETER 

·BENZENE 
CHLOROBENZENE . 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT DET LIMIT 

~~~<_o ___ .1_ 0.1 
______ <_0~·~1 0,1 
~~~<~0~·=1 0,1 
______ <~0~·~1 0.1 
____ _..;<~0~·=1 0.1 
____ .........,<~0~·=1 0,1 
~~~<~0---,l= 0,1 
~~~<~0---,l= 0,1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST D/R 
UNITS 

07/29/91 
07/30/91 

MG/KG 

Category 
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Paqe 24 
teceived: 07/23/91 

REPORT 
Results by Sample 

Work Order I 91-07-257 

lAMPLE ID PIT 3 BB-1 30.7-30.9 FRACTION 12A TEST CODE 8010 8 NAME PURGBABLB BALOCARBOHS-SOIL 
Date & Time Collected 07/22/91 category ~~~~~-

la 
\lcmlcr. . AmcrlwiC ,,........,,. '.""'" .~; 

borllmEf
0 

lnC. '•::•::-;: 

~ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-0ICHLOROETHANE 
1,2-0ICHLOROETHANE 
1,1-0ICHLOROETHENE 
trans-1,2-0ICHLOROETHENE 
1,2-0ICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

. , • ... :~ ~'''"'"''! 

RESULT 

. :.• ... ' ... ,_ 

<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<O.l 
<0·.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 

,.. ........ 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 . 
0.1 
0.1 
0.1 

·0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

'!'I,,.~,.~ I I ..... ! l ~ ~ ' ~ 



...... ,. \.iuJ 1,• 1 'Ii.Al• ~.l'IJ~l "" 

Page 25 
Received: 07/23/91 

SAMPLE ID PIT 3 BH-1 30.7-30.9 

'It mbcr. A....nc.a Cowsl ot 
'"~ndm1l .. tw.11mliu, Inc. 

.W1t. } .JI 

REPORT. 
Results by Sample 

FRACTION 12A TEST CODE 8010 S 
Date & Time Collected 07/22/91w 

Work order I 91-07-257 
Continued From Above 

NAME PURGBABLB HALOCARBONS-SOIL 
category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST ll.LB 
UNITS 

07/29/91 
07/30/91 

MG/KG 

Tiii~ AflrnRr ~ ... y NOT llfl RfrRnn11r11n IN rA.RT OR IN..," I wrn101 rr Tllll l•l(PRr.~< WPrt'lllN f'ON<l 1~r '"' 1111'' """'"' lflMY 
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Page 26 
Received: 07/23/91 

!c:non. Ubuq1 ~ew t. 1109 

RBPORT 
Results by Sample 

Work Order I 91-07-257 

SAMPLE ID PIT 3 BB-1 30.7-30.9 FRACTION 12A TEST CODE 8020 NAME AROMATIC VOLATILB ORGANICS 

. k mt.er. Amerlcu Caurd o( 

··~hi ................. .. 

~~ 
~~}l ~ 
··~·~· 

Date & Time Collected ~0~7_/=22 ___ /9~1=-~~~-

PARAMETER 

BENZENE 
CHLOROBENZENE . 
1,4-DICHLOROBENZENE 
1,J-DICHLOROBENZENE 
1,2-DICHLORQBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT DET LIMIT 

<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST JU.B 
UNITS 

07/29/91 
07/30/91 

MG/KG 

111~ RPlt 04YNOi ;'l'ROlllf J,PART ~ ~nJ. w~ ~nm!'! !w11rn¥ -l~PNTf £1 Anni ~. 

Category 

' '.! 
' 

f; ! i 1 I 



! 

I 

0HAZARDOUS 

ASSAIGAI 
ANALYTICAL 
LABORATORIES 
0NON-HAZARDOUS 

DAT~f~c:1vE_~, 
/ / .. .;. I "1' 

:uSTOMER P.O. NUMBER TIME RECEIVED 
· / , ... '"\ - . ..){ / . 

ACCOUNT INFORMATION 
:USU)MER'S NAME , : . 

I 1; <.L. ' \.,\. .. -'-. :.'.....,;,.._f(.J...J "'" ·~ .. ~ ,i ... '- .... ·· : 

WORK ORDER 
7784 

ESTIMATED COST 

DUE DATE" 
· .. • I , /('~ ,' 

I '·' I i I . 
CONTACT 

I . ..,_:l .,,,., .... \.... ,'.~ . L.._.·_ t 

•ADDRESS I PHONE NUMBER 

:1TY I STATE I ZIP 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
-.!AME CONTACT 

PAYMENT REC'D. 
·l\DDRESS PHONE NUMBER 

OPEN ACCOUNT 
~,. .. -

CASH 
;1TY I STATE /ZIP 

CHECK NUMBER 

;PECIAL BILLING INSTRUCTIONS 

SAMPLE .INFORMATION 
TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION ANO I OR SAMPLE SITE 

D WATER 
;~-- 2J REGULAR (10 WKG DAYSI .s·-) ,;~-h a,:--Cf . 

~'SOIL ..;-I... D RUSH (3 DAYSI 

DOIL NO. OF aJllTAIN~ D EMERGENCY (STAT) 

D SLUDGE 

D OTHER /.)_ 
•(SUBJECT TO WORK LOG) 

iAMPL.E DELIVERED BY SIGNATURE DATE ·----
L-t·V ;J jk_ 

.. i ;- _;.~ x Ive_~/ i -·I·-/·:: ....... . ;; ·-. . ' 
ANALYSIS REQUEST 

WORK DESCRIPTION 

,.., 
" . , I I.) 
;V 

...., .·'\..0 ; r t+ 

SPECIAL INSTRUCTIONS 

BILLING: OPICKUP 0MAIL lt~~:er~~~ :' -
-73Q'J Jefferscm NI= • All-;11ri110,r("')ue NAw MAxirn R7109 • (SOS) 345-89AL1 •FAX (SOS! 345-7259 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: B 0Svv1=1 1 Date : '7 - 2? · 9 1 · 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
During Flush 

Sampler 

Silt TION , - ,,,.:;-g1e.. to.;e 

. SAMPLE ID NUMBER SOLVENT 
~ 

SAMPLE 
ICED 

ANALYSES REQUESTED 

p I i .3 /3 1' - 2. 2. S"'. e - 2 S. l.. 
P 1 i 3 B H - I 3,, 7 •:Jo 11 ~1o1c- -f,'l.u 
Relinquished By t:""AgL C•1eryu;'"f 
Relinquished To __ .......,..__.... ______________________________ _ 

Relinquished By _________________________________ ~ 
Relinquished To ____________________________________ __ 

Relinquished By ________________________________ __ 
Relinquished To ___________________________________ __ 

Relinquished By _________________________________ __ 
Relinquished By ________________________________ ___ 

Laboratory: L~:s 
Received: 

Date 7. 21·'I1 

Date 7. 2z ·9 r 

Date -------------Date -------------
Date ---------Date -----------
Date -------------Date ------------

Date zb~t 
L Ai\it 'I ~(\f"'f"ilt: LL 

;:>. 0 • t3 &. .,_ I 'l I '1 
(So S - CJ.~ - t1 t '2. 2..) 

Ii!, o $""' .,:.,'- IV l')'J 

,,,.. 



Page 1 
Received: 07/24/91 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 
ROSWELL, NM 88202-1717 

ATTEN LARRY CAMPBELL 

CLIENT ENR03 SAMPLES 6 
COMPANY ENRON/TRANSWESTERN PIPELINE~ 

PACILITY ROSWELL. NEW MEXICO 
ENR03 

WORK ID STATION #9 7799 
TAKEN 
TRANS FED X 

TYPE SOIL 
P.O. I -

INVOICE under separate cover 

REPORT 
07/31/91 14:20:37 

PREPARED Assaigai Analytical Labs . 
BY 7300 Jefferson NE 

Albuquerque. NM 87109 

ATTEN SYED RIZVI 
PHONE (505)345-8964 

Work Order I 91-07-276 

~~~ 
CERTftIED BY 

CONTACT LAB MANAGER .... 
QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 

LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON R.EuALBUOUEROUE.N.M. 87109 

SAMPLE IDBNTIFICATIOH 
Jl SG 91 28.6 - 28.8 

TEST CODBS and HAMB& used on this vorkorder 
80iO S PURGEABLE HALOCARBONS-SOIL 

J2 SG 86 13.5 - 13.7 
Ll. SG 86 18.7 - 18.9 
!A SG 86 24.9 - 25.1 
l5 SG 86 35.0 - 35.2 
16 SG 86 40.5 - 40.7 

....... ~c.-clol 
iq>n>cbit t. ................ 

~-D·· . • .. :!~ 

8020 AROMATIC VOLATILE ORGANICS 

nus RPJ'ORT MAY NOT 118 Rr'1'ROl>llr1'.D IN PART OR IN ,,llJ. wn11nur nm r.Xl'IU~U WRlrll'N C'IJllWtH 01• 11111 I ARllMAlllMY 



,__,u, ..ldU !l...•1 coon, 

~age 2 
{eceived: 07/24/91 

··-Ouql lcwt. 1119 

REPORT 
Results by Sample 

Work Order I 91-07-276 

3AMPLE ID SG 91 28.6 - 28.8 FRACTION 01A TEST CODE 8010 8 NAME PURGBABLB RALOCARBOHS-BOIL 
Date & Time Collected not specified Category ~~~~~~ 

~ ........ A..-Cmncl"' 
• lrpmdcnl t.ai.c. ........ Inc. 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,J-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE. 
1,2-DICHLOROETHANE 
1,1-DICHLOROETllENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<0.1 
<0·.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

. <0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

LIMIT 

0,.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

.0.1 
o. 1 
0.1 
O,._l 
0,. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

1\!15 llPl'f\llT Mf Y llOT,,•fl D"~'llOllll~,,,. '";fART ~n ,., ''I!' I. WfV"""~'f'll! P.~--··- "?"Rffr~· 'i'~l'tH H ARll"~ 



Page 3 
Received: 07/24/91 

SAMPLE ID SG 91 28.6 - 28,8 

lcml>a: A.mba Coud "' 
~Lo .... _ ........ 

t 

REPORT. 
Results by Sample 

Work Order # 91-07-276 
Continued From Above 

FRACTION OlA TEST CODE 8010 8 NAME PURGBABLB BALOCARBONS-SOIL 
Date & Tirn;;-collected not specified Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JlLR 
UNITS 

07/30/91 
07/30/91 

MG/KG 

nus IU'J'ORT MAY NOT RP. REJ'ROOUfl'n UI PART OR IN l'UIJ. wm1nur JllP. PJCJ'RE.SS WRlnP.H C'OHSl'fil or11m l.ARORATl•RY 



.LAL .l\1U L.. j ::urn, 

[>age 4 
~eceived: 07/24/91 

lbuqL :w'-! .09 

REPORT· 
Results by Sample 

Work Order I 91-07-276 

~AMPLE ID SG 91 28,6 - 28.8 FRACTION 01A T~ST CODE 8020 NAME AROMATIC VOLATILB ORGANICS 

......,~c-del 

l<-pradcnl ................ Inc. 

Date & Time Collected not specified Category 

PARAMETER 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT DET LIMIT 

<0.1 0"1 
<0.1 0.1 
<0.1 0.1 
<0.1 o .. 1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 .0.1 

Notes and Definitions for this Report: 

EXTRACTED 07/30/91 
DATE RUN 07/30/91 
ANALYST D/R 
UNITS MG/KG 

Tll!i$11PJ'QPT,.,1!'tlflT~---~OOIJ(~- ·--·~llTO~ - ~J.Wmt tmP.x!f tAn-11•' ~'NHlii ~""" .. ~ , t " ~ ~ !II 
~ ~ 

% 
; 



"""''• ,,,.~, ~ ...... 

Paqe 5 
Received: 07/24/91 

~O,r .1 .. 
RB PORT 

Results by Sample 
Work order # 91-07-276 

SAMPLE ID SG 86 13.5 - 13.7 FRACTION 02A TEST CODE ao1o·s NAME PURGBABLB llALOCARBOHS-SOIL 

~ Aamlam c-..1" 
~·tuar-loa,M. 

Date & Time Collected not specified category 

PARAMETER 

. BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE . 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<0.1 
<0.1 
<O.l 
<O.i 
"<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<O. l. 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 

;: 0. 24 
<0.1 
1.9 

<0.1 
<0.1 
<0.1 

110~ Rt~f'f'JJT J.f A Y NOT Pf! r,~ lrl Pf JI 111'1" IN PAllT nu UJ 11t n 1 wn111--·,.. -

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1· 
0.1 
0.1 
0.1 
0.1 



•·--•"'-"' ......... n--•I ,C-ltUi1, 

Paqe 6 
Received: 07/24/91 

\IW<j1 ~··,. 1111'1 

REPORT 
Results by Sample .. 

Work order I 91-07-276 
Continued From Above 

~AMPLE ID SG 86 13.5 - 13.7 FRACTION !IA TEST CODE 8010 8 NAME PURGBABLB BALOCARBOHS-SOIL 

•d.cr.~Cmalol . .._ ..... Lo...__..., .... 

Date & Time Collected not specified Cateqory 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lll..B 
UNITS 

07/30/91 
07/JOL91 

MG/KG 

""!1Sltl!JY'ru;,YN!Jfr--1110011Qr- """'IART0\1 -"'·nwm :tlllPJC~ /l!Rlflcl ~-l'JIH" ~AllOR.f 
, . • 'f ., . ' .,, ' 



.......... (,,,\..1 "--. lllllll .. u .. "I ;k,. ~ ,;, lU9 

Page 7 REPORT. Work order I 91-07-276 
Received: 07/24/91 Results by Sample 

SAMPLE ID SG 86 18.7 - 18.9 FRACTION 03A TEST CODE 8010 S Nl\ME PURGBABLB BALOCARBOHS-SOIL 
Date & Time Collected not specified Category 

........ "-t.mc-.1 ol 

~Lal>ar-S.,IDc. 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLoROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<O.l 
<0.1 
<0,1 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<0·.1 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0~1 
<0.1 
<0.1 
<0.1 
<0.1 

;: o. 23 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
OLl 
0.1 
0.1 
0 .1. 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---~~~-- -· 
.. llrlf'"H:tf l41 fl 'k '''•I" ulJ .nll'l•l'l:t<•:'>llr-.u' u• n • ... • .-.- -· -- a ··--- --



Page e 
Received: 07/24/91 

SAMPLE ID SQ 86 18.7 - 18.9 

....... A-'-Ceacl"' ..,........ ....... _ ........ 8 . i'! 

REPORT 
Results by sample 

Work order I 91-07-276 
Continued From Above 

FRACTION 03A TEST CODE 8010 S NAME PURGBABLB BALOCARDONS-SOIL 
Date & Time Collected not speclf ied category ~~~~~~ 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST IUB 
UNITS 

07/30/91 
07/30/91 

MG/KG 

nfSR~T u~y NOT(" ""'f<X>t'f'~ -'fARTllf -·-fl. w'l'· f11Bl!JCt f!Rrrnf •l!KT<f ).AllOR~ '! f I ~ ~ ' 



Pa4e 9 
Received: 07/24/91 

* rtBPOk1.' 
Results by sample 

Work urder I 91-01-276 

SAMPLE ID SQ 86 24.9 - 25.1 FRACTION 04A TES~ CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected not specified Category -~~~~~ 

- Aoa\ma c.-1 tl 
~Lobar.a ........ -

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<O.l 
<0.1 
<0,l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

___ c;0,1 
<O.l 
<0,l 
<0,l 
<0.1· 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0,1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

·0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 

TillS Rl!l'ORT MAY NOT BB RFJ'ROllUCllO ltl PART OR IN t\JIL wmlOtJJ mn l!XJ'IU!SS WRITTnH CONSl!tff OPTIDI u11011••n11v 



?age 10 
teceived: 07/24/91 

;AMPLE ID SQ 8& 24.9 - 25.1 

""""' --c-11"' 
'J'"'llcet l.al>ar-loo, loc. 

REPORT· 
Resu·1 ts by Sample 

Work order I 91-07-27& 
Continued From Above 

FRACTION 04A TEST CODE ao1o·s NAME PURGBADLB BALOCARBONS-SOIL 
Date & Time Collected not apecified category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST ll.LB 
UNITS 

07/30l91 
07/30/21 

MG/KG 

! l 
nus Rl!l'ORT MA y tlur ~e REf'l!OOU~ IM '~ART Of\ IH f'\'lf wmf'"1j'B l!XIJm lRrrTI!~ ""'"F O'f ~ - .,\IORAf ___ 1 l!I ~ 

,q:i. "-



" i 
Paqe 11 
Received: 07/24/91 

RBPOkT 
Results by Sample 

Work Order I Yl-07-276 

SAMPLE ID SG 86 35.0 - 35,2 FRACTION OSA TEST CODE eo1o·s NAME PURGBABLB HALOCARBOHS-SOIL 
Date & Time-collected not speclfied Category 

........ ~c.nole( 

~Labor_ ........ 

PARAMETER 

· BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.·l 
<0.1 
<0.1 
<0.1 
<0.1 
-<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1· 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1. 
0.1 

. 0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1 
0.1· 
0.1 
0.1 
0.1 
0.1 

TillS Rl!PORT MAY NOT IB Rf.l'ROOUCl'D IN PAJIT OR IN"'" I. wm1our11•P. "f H wnrr ll!H COHSl!Nf or nm I AROAAlnA. 



l.1a'Ja 12 
Received: 07/24/91 

>AMPLE ID SO 86 35,0 - 35,2 

........ Mai-c...l ol 

l<J'<"Cbl 1..oi...-a. loc. 

RBPORIJ.' 
Results by sample 

Work order # 91-07-276 
continued From Above 

FRACTION 05A TEST CODE 8010 8 NAME PUROBABLB BALOCARBOHS-SOIL 
Date & Time Collected not specified category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lU.B 
UNITS 

07/30/91 
07/30/91 

MG/KG 

nus lll!PORT MAY MITT 18 llE.PllOOUCl!O ltl PAJITOR ltl l'UU. WmlOUTTIIB BXJ'llF.SS WRITTl!N CONSl!HT OPTill! l.AIORATORY 

' 
~If 1 r f t 

,, 



~&W\.J .. \.J\. \. 1'L • lm11 · · Albuc 

Page 13 
Received: 07/24/91 

·New ~17109 " -· 
REPORT_ 

Results by sample 

-
Work order I 91-07-276 

SAMPLE ID SG 86 40.S - 40.7 FRACTION 06A TEST CODE 8010 S NAME PURGBABLB llALOCARBONS-SOIL 

"""""' Am.Ima c..-11 "' 
·~ubar.._...,._ 

9 

Date & Ti~Collected not speclfied category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-~,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0·.1 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<o.·1 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1. 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0~1 

0.1 
0~1 
0.1 



Page 14 
Received: 07/24/91 

SAMPLE ID SG 86 40,5 - 40,7 

""""' .Am.lea c-.1 "' ..,,.,....,.....,.._..., .... 

REPORT 
Results by saaple 

Work order I 91-07-276 
Continued From Above 

FRACTION O&A TEST CODE 8010 8 NAME PuRGBABLB HALOCARBOHS-SOIL 
Date & Time Collected not speclfied Category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST J1LB 
UNITS 

07 /30/91 
07/30/!)_l 

MG/KG 

TIUS lU!l'ORf MAY tf<JT IB RfJ'ROOUCl!O IN PAJITOR ltf f'\JU. wmlOlJJmB l!XPRESS WRml!H alt.SP.HT OPTIPI l.AllORA10MY 
- f ' l! ~ 



.1.,,....:1-: ,;..:h J 

Page 15 
Received: 07/24/91 

H\J7 

REPORT 
Results by sample 

Work Order I 91-07-276 

SAMPLE ID BG 86 40.5 - 40.7 FRACTION ~ TEST CODE 8020 NAME AROMATIC YOLATILB ORGANICS 

le""""' Aamiia c.lldl .,, 

Jcpmdcat Lal>cir-la, .... 

Date & Time Collected not specified Category 

PARAMETER 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,J~DICHLOROBENZENE 

1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT DET LIMIT 

~~---<=0~·=1 0.1 
~~~<~0,._,_.1: 0.1 
~~---<~0~·=1 0.1 
~~--<~0~·=1 0,1 
~~---<~0~·=1 0.1 
~~~<~O~~~l 0,1 
~~~<~0-=---·=1 0.1 
~~~<~0~·~1: 0,1 

Notes and Definitions for this Report: 

07/30/91 EXTRACTED 
DATE RUN 
ANALYST 
UNITS 

n.Ls 07/30/91 

MG/KG 

TIUSRP..PORTMAYNIJTRARFl"f"'l''11"JJf•IWl>.t.nrnn rtJnn• u ...... ,. .. - ........... - --



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: f>o $w£1 L Date: 7·'23 -9 1 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
During Flush 

Sampler 

$i'.1'11£N 9 mcre•c Ca.Se 

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

ANALYSES REQUESTED 

Relinquished BY~•-:ga~'-•.-c.11~d~N ..... ,_h~2-"1~z~.KuK~e~1~r---------------
Relinquished To___.......,."'-.... -------'-----------------------

. Relinquished By ____________________________________ __ 
Relinquished To ___________________________________ ~ 

Relinquished BY------------------------------------Relinquished To ________________________________________ _ 

Relinquished By ____________________________________ __ 
Relinquished By _____________________________________ _ 

Laboratory: 
Received: 

i..11 R~'1 C./!htri31:J..I.. 

,:J.0.001- '"''' 

~() s- ..:t-.~ "'·"'. ~,. 2.· 2... '"? 

Date !7-2i-s1 

Date 7 -21-11 

Date __________ __ 
Date. __________ __ 

Date ------------Date. __________ __ 

Date ------------Date. __________ __ 

Date ~/;.'(ht 



I 
0HAZAROOUS 

ASSAIGAI 
ANALYTICAL 
LABORATORIES 
0NON·HAZARDOUS 

DATE RECEIVED 

l/-~//71 
'.CUSTOMER P.O. NUMBER TIME RECEIVED 

l/. ,;_ :i-
I ACCOUNT INFORMATION 
•CUSTOMER'S NAME 

L ;_., '.:.·'-'/Tl·· >--A..~~ .;r· .. re·,.- A_; 
ADDRESS 

' 
! 

CITY I STATE I ZIP 

WORK ORDER 
7799 

ESTIMATED COST 

DUE D~.J"/·· / . 
/[ I ·1 I 

CONTACT .. -.. I i y (_ .,._,' "/_~· C"LL 

PHONE NUMBER 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE - ACCOUNT STATUS 
NAME CONTACT 

PAYMENT REC'D. 
ADDRESS PHONE NUMBER 

OPEN ACCOUNT "--
CASH 

.,::ITY I STATE I ZIP 
CHECK NUMBER 

"'SPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
'"'rYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

D WATER· I ,E:PREGULAR 110 WKG DAYSI 
c:::::- I •'. J )-/ I -' .- }• - . .,. 'f,..··. ·~ 

[LJ" SOIL 
( -· I D RUSH (3 DAYSI 

0 OIL NO. OF CCJ\ITAINERS D EMERGENCY (STATI 

D SLUDGE 
(µ D OTHER 

•(SUBJECT TO WORK LOGI 

.AMPLE DELIVERED BY SIGNATURE DATE . 
7r/_;7'/, I / . -~ y' - -

ANALYSIS REQUEST I 

"woRK DESCRIPTION 

~ I j9\ I 
I• -;· ~ ' I ; . ·1 \ J 

v -
I '. .. 

,, 

,,... 
SPECIAL INSTRUCTIONS 

•h 
BILLING: 0PlCKUP 0MAIL I LO(G-~D IN B> 

-· 

"''1300 Jefferson NE • Albuquerque. New Mexico 87109 • (505) 345-8964 • FAX(505) 345-7259 

-I&' 

. . 
1;!1 

I 



...... 1.L.l Jl.L 

NAl"l llt.:AL LWUKA l'ORIES, INC. • 7300 Jeff en an, N.B. •Albuquerque, New Mcalco 17109 

:sqe 1 
oceived: 07/30/91 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P~QL BOX _1717 
ROSWELL. NM 88202-1717 

ATTEN LARRY CAMPBELL 

CLIENT ENROJ SAMPLES 11 
~OMPANY ENRON/TRANSWESTERN PIPELINE 
~CILITY ROSWELL. NEW MEXICO . 

ENR03 

WORK ID STATION 9-o.s. YARD 7848 
TAKEN 7/29/91 
TRANS FEDERAL EXPRESS 

TYPE =S=O=I=L~~~~~~~~~~~~ 
P.O. # ~~~~~~~~~~~~~--

INVOICE under separate coyer 

REPORT 
08/09/91 10127150 

PREPARED Assaigai Analytical Labs 
BY 7300 Jefferson NE 

Albuaueraue. NM 87109 

ATTEN SYED RIZVI 
PHONE (505)345-89S4 

Work order I 91-07-330 

~~ 
CERTIIQED BY 

CONTACT LAB MANAGER 
WWW 

QUESTIONS ABOUT_THIS REl'QRT __ SHQULD_BE .ADDRESSED __ TO: 
LABORATORYOPERATIONS_MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E •• ALBUOUERQUE.N.M ... -=8..-..7~1.-.09~----

SAMPLE IDENTIFICATION 
!. OSBHJ 

TEST CODES 'and HAMES used OD this workorder 
8010 S PURGEABLE HALQCARBONS-SOIL 

WWW 

~ SG349 0-1,8 
! SG349 2.9-4.6 
1 SG349 9.0-10.0 
~ SG349 14.0-14.8 
~ SG349 20,3-21,3 
L SGJ49 25.3-26.3 
~ SG349 29.7-30.4 
'1 SG360 0,0-2.5 
Q. SG360 4.0-5.0 
!. SG360 9.0-9,9 
~ SG360 14.0-14.7 
1 SG360 19.0-20.0 
1 SG360 24.0-25.0 
1 SG360 29.0-29.4 

• ..., Aamlaa Cawi<I "' 
-udoDll.aba111Glu, .... 

--,~--~-,-- -:--1· 

8020 AROMATIC VOLATILE ORGANICS 

.... 

• J 
')~·-· ~--! r-~ f---i --··x ~----'. ' 



.Al i.LA l.J/l..Lli 
NA L tllCAJ.. 1...,DORA'IORlliS, U JC, • 1300 Jcifca<a1, NJ!. • AlbuqllCtlfle, New Medco 17109 

aqe 2 
eceived1 07/30/91 

SAKPLB IDBllTirICATIOH 
§ SG361 0-2,5 
I SG361 4.0-5.0 
!! SG36l 9.0-10,0 
~ SG361 16,0-16,4 
Q SG361 19,5~19,8 
l SG361 24,0-25,0 
~ SG361 38,9-39,3 

"""' "-lcall Cawd "' 
1cncbl LUa.11mlu.1Dc. 

RBPORT 
08/09/91 10127150 

,. 

. I 

Work order I 91-07-330 



_... '.L.J _..L 
NAl.111wU. U!IUKA fORIE:I, JNC:. • 7300 Jeff cam, N.B. • ~uaque, Now Mc.dco 17109 

age 3 RBPORT Work Order I 91-07-330 
eoeived: 07/30/91 Results by Sample 

~PLE ID =o ..... sB ..... B..,3...__ ________ _ FRACTION ,!JA TEST CODE 8010 8 NAME PURGBABLB JIALOCARBOBS-SOIL 
Date & Time Collected 07/29/91-- Category ------

"" Ammku Cawi<I "' 
""'""Ubar11<alu, lac. 

---;;---;:--r ""'{ 
1 '.f : '§ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 

· TRICHLOROETHENE 
VINYL.CHLORIDE 

-,---- ,_,.. 

RESULT 

<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

... 

. J 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

, __ , --~ , ___ , 
~--· <---' 



.1d ~~ J.. .: !..JI J.. ... • '~--- : ___ " ;.__ 

· f'1AL1 1 ICAL L.wuRAT1.J1,uiS, INC. • 7300 Jdfcnon, H.E. • Albuqua.zuc, New Muko 17109 

age 4 
eceived1 07/30/91 

f\MPLE ID ~O=S=B=R:3~~~~~~~~~~ 

• .., "-1<111 <:awi.il "' 
""""' Lokr .... ;... loc. 

REPORT 
Results by Sample 

FRACTION OlA TEST CODE 8010 S 
Date & Time Collected 07/2?/91 

Work order I 91-07-330 
continued From Above 

NAME PUBGBABLB BALOCARBONS-SOIL 
Category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST D.lB 
UNITS 

08/05/91 
08/05/91 

MG/KG 

·' ' 

. J 



.. 
tlAL I lll:AL LAltOKA 1·0RJES, INC. • 7300 Jcll'mClll, N.B. • Alliuquaque, New Medco 17109 

:tge 5 
9oeive41 07/30/91 

RBPOR'l 
Results ·by saaple 

Work order I 91-07-330 

~PLE ID .... o ..... s ..... DB .... 3...._ ________ _ FRACTION !.JA TEST CODE 8020 ~AME AJlOHATIC YOLA'IILB ORGANICS 

._ "-lcu °"""' ol ..,,..........,._ ....... 
. 
~ 

~ 

Date & Time Collected 07/29/11 category~·-----

PARAMETER 

BENZENE . 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT DET LIMIT 

~~---<_o_._1 0.1 
~~--<~0~·-1 0.1 
~~----<-0~·-1 0.1 
~~---<=0~·-1 0.1 

. <0.1 0.1 
~~---<~0~·-1 0.1 
~~--<~0~·-1 0.1 
~~--<~o_._1 0.1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST JlL..B 
UNITS 

08/05/91 
08/05/91 

MG/KG 

\' 

. J _"' ____ _ 



JL .i i, j i i. L ~ ii ;t ;ii ,~ ;. 

tlAL r 11UU. l.AJJOM I U.RlliS, lNC. • 7 JOO left ca Gii, N.E. • Albuquerque, Now Mulco 17109 

aqe 6 
ecei¥.!td1 07/30/91 

iii. 

REPORT 
Results by sample 

work order I 91-07-330 

f\MPLE ID SG349 0-1,8 FRACTION .I.IA TEST CODE 8010 8 NAME PQRGBABLB DALOCJ\RBOHS-SOIL 
Category ~~~~~-

«I ~c..udol 

Ddool l.obar ............ 

Date & Time Collected 07/29/91 

PARAMETER 

BROMODICHLOROH~THANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT· LIMIT 

<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0,1 
<O.l 
<O.l 
<O.l 
<O.l 
<O ,·1 
<0.1 
<0.1 

,. 

. J 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
O,l 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

/ 



NAL1 uw.L LJ..buJ<A 1 ORIWi, IMl:. • 7300 Jcft111cn, H.B. • Albuq~c, N1w Mcalco 17109 

<UJe 7 
~oeiveds 07/30/91 

RBPORT work Order I 91-07-330 
Results by Sample continued From Above 

~PLE ID 80349 0-1.8 FRACTION !IA TEST CODE 8010 8 NAME PURG8ABLB UALOCARBOHB-BOIL 
Date & Time Collected 07/29/91w Category ------

._ An.lea Coud "' 
-udcnlt..i.a. ............ 8 

~ f l ' t 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IU.B 
UNITS 

08/05/91 
08/05/91 

MG/KG 

._, 

r---,,----- -----·-----t 



-"'-l ii J. .Jl t-• J. Ji. • ti • ' ' • 
NA L 'fllCAL LAJh.1AA TORJl!S, INC. • 7300 Jdfcaon, N.E. • Albuquerque, New t.fc:ueo 17109 

1ge 8 RBPORT Work Order I 91-07-330 
~oeived: 07/30/91 Results by Sample 

~MPLE ID 80349 2,9-4,6 FRACTION 03A TEST CODE 8010 8 NAME PURGBA&LB UALOC.AftBONS-SOIL 
Date & Time Collected 07/29/91™ Category ~~~~~-

her. -'-icaa C-8 "' 
'mbt Labar&IQlu, ~ .. 

PARAMETER RESULT 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

-~~~--~~~~~~~~~~~~~~~~~~~~-

<0.1. 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.l 
<O,l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0,1 
<O.l 
<O.l 
<0,l 
<0.1 
<0.1 
<0,1 
<0.1 
<O.l 
<O.l 

\' 

. ! 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
o.i 
0.1 
0.1 
0.1 

·O. l 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0,1 
0,1 
0.1 
0.1 



_a. IJ.J JIJ. 
NAL mCAL LAB ORA TORJES, INC. • 7300 Jdl'e11m, N.E. • AJIJuqUCllflo, New Medco 17109 

age 9 
eceived1 07/30/91 

AMPLE ID 80341 2,9-4,6 

:...---~ e .................. -
w ~ ,------,- r---

' 

RBPORT 
Results by Sample 

FRACTION !.!A TEST CODE 8010 8 
Date & Time Collected 07/29/91™ 

Work Order I 91-07-330 
Continued From Above 

NAME PQROBABLB 8ALOCJ\RBONS-SOIL 
category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST filB 
UNITS 

,----]"~;---~--~,~--

08/05191 
08/05/91 

MG/KG 

,, 

. J 
--·-i 

, ___ _ 
'I-----



,\NAL 11&i.i.4u~~ ~~. m'1•1300 Jdl.JClll, Ni.•~~ .. No~ t.fwt I ii~ * ~ t 

age 40 
eoeiveds 07/30/91 

AMPLE ID 8G361 9,0-10,0 
<-

RBPORT 
Results· by Sample 

FRACTION it.A TEST CODE 8010 8 
Date & Time Collected 07/29/91™ 

i * 
Work Order # 91-07-330 
Continued From Above 

' 

NAME PUBGBABLB JIALOCABBOHS-SOIL 
category 

Notes and Definitions for this Report: 

·mbon~c-tol 

~Ukr-lu,loc. -

EXTRACTED 
DATE RUN _ 
ANALYST lU.B 
UNITS 

08/_06/91 
08/06/91 

MG/KG 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~--~~~~~---~--- ·--



_t:-1 Tl rt-! 
IALYnCAL LABORATORIES, INC.• 7300 Jdfcaan, H.B.• Albuquerque, New Muico 171°' 

UJe 10. RBPOR~ Work Order I 91-07-330 
1oeived1 07/30/91 Results by Saaple 

\MPLE ID SG349 9,0-10,0 FRACTION !!A TEST CODE 8010 8 NAME PORGBABLB JIALOCJ\RBONS-SOIL 
Date & Time Collected 07/29/91™ · category 

er. Ammlcu c..ud "' 
,rw1m1 L&l>oulmlu, .... 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1 1 2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

~ ---v 1---, t--f t--: , __ ! t--!...f '--t" t--' 

RESULT 

~---< 

<0.1 
<0.1 
<0.1 
<O.l 

. <O.l 
<0.1 
<O.l 

-<0.1 
<O.l 
<O.l 
<0.1 
<:0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 

\' 

'I' • '· -""'--It 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

-~ _, __ _ t __ ! ---' 
__ r 

~----~ 



l j i i 
.k:1 ft ,~ 
IAL YnCAL LAB ORA TORD!S, INC. • 7300 Jdfcnm, N.B. •Albuquerque, New Medco 17109 

t<J8 11 RBPORT Work Order I 91-07-330 
Continued From Above loeived1 07/30/91 Results by Sample 

'\MPLE ID BQ349 ?,0-10,Q 

... ~c.,..,,..., - . 
" .t--1 .. 1-.- .. t ... La L~ 

FRACTION .2!A TEST CODE 8010 8 NAME PQRGBJ\BLB JIALOCJ\RBONS-BOIL 
Date & Time Collected 07/29/91=- Category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lllB 
UtllTS 

08/05/91 
08/05/91 

MG/KG 

\' 



h :f\: J-f1. 
l..\L mCAL UJIORA TOIUl!.9, INC. • 7300 Jdf-an, NJ!. • Albuquerque, New Medco 17109 

H;Je 12 RBPORT. Work Order I 91-07-330 
!Oeived: 07/30/91 Results by sample 

·\MPLE ID SG349 14.0-14,8 FRACTION OSA TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected 07/29/91 Category ~~~~~-

""' Amotl<u Ceomrl "' 
~ · r-'"r 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLQROETHANE 
trans-l,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1· 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.·1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<O.l 

\' 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

·O.l 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

- ~..,.,.. 



i j l t i . 
b.,....,;i\. ... J-P ........ 
IAL mCAL LABO RA TORIBS, INC. • 7300 Jdl'mcm, N.E. • Albuquerque, New Mexico 17109 

tqe 13 
~ceived1 07/30/91 

~MPLE ID SG349 14.0-14,8 

,,,. A.....l<uC-..-1 ti 

REPORT Work order I 91-07-330 
Results by sample Continued From Above 

FRACTION OSA TEST CODE 8010 8 NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected 07/29/91 category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JU.B 
UNITS 

08/05/91 
08/05/91 

MG/KG 

I 
\ 



t-\ Ji-! J-f 
\NALmCAL UJIORATORJl!S, INC.• 7300 Jclfman, H.B.• Albuquerque, New Medco 17109 

age 14 
eceived1 07/30/91 

RBPOR'r 
Results by sample 

Work Order I 91-07-330 

AMPLE ID 80349 20.3-21,3 . FRACTION .!§.A TEST CODE 8010 8 NAME PURGBABLB BALOCJ\RBONS-SOIL 
Date & Time Collected 07/29/?1 category ~~~~~-

--~Cmnclcl 
ftt~ ,,,,_l/ - ~ . 

~ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
·<O.l 
<O.l 
<O.l 
<O.l 
<O,l 
<O.l 
<0.1 
<0I1 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 

·.' 

• i 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1. 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0~1 

0.1 
0.1 
0.1 
0.1 



l; i. Ai i 1 j 
Xl.Jut"'k.a.~.a. 
IALYnCAL UJIORATORIES, INC.• 7300 Jdfman, N.E. •Albuquerque, New Medco 17109 

HJ8 15 
!Oaivad: 07/30/91 

\MPLE ID SQ349 20,3-21,3 

._ A..-hft C..nd ol e . . 

RBPOR'l! 
Results by Sample 

FRACTION O&A TEST CODE 8010 8 
Date & Time Collected 07/29/llw 

Work Order I 91-07-330 
Continued From Above 

NAME PURGBABLB 8ALOCARBOHS-SOIL 
category ~~~~~-

Notes and Definitions for this Report: · 

EXTRACTED 
DATE RUN _ 
ANALYST JUB 
UNITS 

08/05/91. 
08/05/91 

MG/KG 

,. 



-1.1 t-1" a·r.-. 
IAL YI ICAL LADORA TORIES, INC. • 7300 Jdfeaan, N.E. •Albuquerque, New Mexico 17109 

•qe 16 REPORT Work Order I 91-07-330 
1ceived: 07/30/91 Results by sample 

\MPLE ID 80349 25.3-26.3 FRACTION 07A TEST CODE 8010 8 NAME PURGBJ\BLB BALOCARBOHS-SOIL 
Date & Time Collected 07/29/91w Category ~~~~~~ 

"' Alm2lua Camd of 
·"'f .. r .... , 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL.CHLORIDE 

RESULT 

<0.1 
<0.1 
<O.l 
<O.l 

. <O. l 
<O.l 
<O.l 
<0.1 
<O,l 
<O.l 
<0.1 
<:0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 

-<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<0§1 
<O.l 
<O.l 
<O.l 

' \ 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0 .. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



i i ' i ' 

~ .... -A _ _:ff,__ 1 __ 

'1ALmCAL LABORATORIES, INC.• 7300Jdrmm,NJ!. •Albuquerque, New Medco 17109 

tge 17 
1aeived1 07/30/91 

\MPLE ID SG349 25,3-26,3 

~ "'-""" (' ......... el 
-..L.-1 ... L.-·•-l-• L-

& -

RBPORT Work Order I 91-07-330 
Results by Sample Continued From Above 

FRACTION !1A TEST CODE 8010 8 NAME PURGBABLB BJ\LOCJ\RBONS-SOlL 
Date & Time Collected 07/29/91™ Category ~~~~~~ 

Notes arid Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST ll.L..B 
UNITS 

08.L05/91 
08/05191 

MG/KG 

\' 



b: ft 1-1-3' 
IAL VllCAL UJIORA TORIES, INC. • 7300 Jeff men, N.E. •Albuquerque, New Medco 17109 

ge 18 
ceiveds 07/30/91 

RBPORT· 
Results by Sample . 

Work order I 91-07-330 

MPLE ID SG349 29.7-30.4 FRACTION OBA TEST CODE 8010 S NAME PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected 07/29/91 Category ~~~~~~ 

..., Aawba c..ucJ"' "lli.1S:f 

..doalt.aM---.r- " f ii -' l __ , , __ , ·-

PARAMETEQ 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1, 2-DICHLOROBENZENE . 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-0ICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-0ICHLOROPROPENE 
1 1 1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

s..Q...J. . 0' 1 
s..Q...J. 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ 0.1 
~ ·0.1 
s.2..&..l 0.1 
~ 0.1 
~ 0.1 
~- 0.1 
~ 0,1 
~ 0,1 
s..2....r..l 0' 1 
5.2..t.l 0.1 
<0,l 0,1 
~ 0,1 
<0,1 0.1 
<0,1 0.1 
~ 0.1 
~ 0.1 
' 

.... 

·------------------- ------·--·· --



i 
b 

j i 
f\-
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,p 

IALYTICAL UBORATORIES, INC.• 7300 Jdfenm, N.E. • Albuquaque, New Medco 17109 

·qe 19 
~ceiveds 07/30/91 

'MPLE ID SG349 29,7-30,4 

~ A......V.U.C-.......aef 8 ij . ~ 

RBPORT Work order I 91-07-330 
Results by sample continued From Above 

FRACTION !§A TEST CODE 8010 8 NAME PURGBABLB HALOCJ\RBONS-SOIL 
Date & Time Collected 07/29/91 category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST ru.B 
UNITS 

08/05/91 
08/05/91 

MG/KG 

._• 



k1' t\- .tP 
IALYTICAL LABORATOIUl!S, INC.• 7300Jdfmcn,N.B. • Albuci-que, New Medco 17109 

1ge 20 
1ceived1 07/30/91 

RBPOR'l' 
Results by Sample 

Work order I 91-07-330 

\MPLE ID SG349 29.7-30,4 FRACTION OBA TEST CODE 8020 NAME IJlOHA'l'IC YOlaA'l'ILB ORGANICS 

.., A-i..ac-tel 

*If' . i"" .... " 
8 . ill 

i I 

Date & Time Collected ~0~1-/=29=---/9~1=-~~~-

PARAMETER 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

RESULT DET LIMIT 

<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 

Notes and Definitions for this Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST JU..B 
UNITS ---· MG/KG 

\' 

Category 

I 



~.it! 'r-1! 
IALYTICAL UJIORATOIUES, INC. • 7300 JdTmm, N.B. •Albuquerque, New Medco 17109 

•.ge 21 
1ceived1 07/30/91 

RBPORT 
Results by Sample 

Work order I 91-07-330 

1MPLE ID SG360 0,0-2.5 FRACTION .!IA TEST CODE 8010 S 
Date & Time Collected 07/29/91 

NAME PQRGBABLB BJ\LOCARBONS-SOIL 
category ~~~~~~ 

.,., Amorba Coan<I "' 
....... ' ........ ,,,,i. •• Inc. 8 

PARAMETER 

BROMODICHLOROME'i'fIANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
l,J-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

~~--<=0~·~1 0.1 
~~___;;:<~O~·al 0,1 
~~___;;:<~0~·-1 0.1 
~~---<=0~·-1 0.1 
~~----<=0~·~1 0.1 
~~___;;:<~0~·-1 0.1 
~~---<~0~·-1 0.1 
~~---<=0~·-1 0.1 
~~---<~0~·-1 0.1 
~~---<~0~·-1 0.1 
~~---<=0~·=1 0.1 
~~----<~0~·-1 0.1 
~~__;<=0~·=1 0.1 
~~---<=0~·=1 0.1 
~~~<~0~·-1 0.1 
~~--<=0~·~1 0.1 
~~--<=0~·=1 0.1 
~~---<=0~·-1 0.1 

· <0!1 0I1 
~~~<~0~·~1~ 0.1 
~~--<=0~·=1 0.1 
~~~<~0~,l= 0,1 
~~---<~0~·-1 0,1 
~~__;<=0~·-1 0.1 
~~---<=0~·-1 0,1 
~~~<~0:....z...•=1 0,1 
~~~<~0:....z...•=1 0.1 
~~~<~0=....:..•=1 0.1 
~~~<~0=-=-·=1 0.1 

\' 



.... J.J. .J.L; 
'tAL1 111..J\L UllvlV\ a ORJl!S, INC. • 7300 Jdf-an, H.B. •Albuquerque, New Medco 17109 

'ge 22 
•ceiveds 07/30/91 

\MPLE ID SG360 0.0-2,5 

-r. "-be Ceuirl"' 
.dm!Uloarolmlu, .... 

-"f' i-· --f 
8 
~--' 

REPORT 
Results by Sample 

FRACTION OtA TEST CODE 8010 8 
Date & Time Collected 07/29/tlw 

Work order I 91-07-330 
Continued From Above 

NAME PURGBABLB BALOCARBONS-SOIL 
category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IUB 
UNITS 

08/05/91 
08/05/91 

MG/KG 

"' 

. ' 1 • --- _,_ - ---- -



it ; ( # " 
_\_I - -· ft . - 1-11 M 

IA L mCAL I.ADORA TOIUES, INC. • 7300 JcfCenmi, N.E. •Albuquerque, New Muko 17109 

tqe 23 RBPORT Work Order I 91-07-330 
!calved: 07/30/91 Results by Sample 

\MPLE ID 80360 4.0-5,0 FRACTION J.!A TEST CODE 8010 S N~E PURGBABLB HALOCARBONS-SOIL 
Date & Time Collected 07/29/91 Category ~~~~~~ 

-r. Amorlan c..-1 et 
Mit t.1,....:u1rwlit'. ~ ... 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE _ 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICllLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT . 

<0.1 
<0.1 
<0.1 
<0.1 

. <O. l 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 

. <0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 

..... 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
o_.1 
0.1 
0.1 
0.1 
O_. l 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
o_._1 
0.1 
0,1 
o_.__1 
0.1 



u 1-r Jft 
IA Lt llCAL LABORATORIES, INC.• 7300 Jeff men, N.E. •Albuquerque, New Mweo 17109 

•qe 24 
•ceived: 07/30/91 

\MPLE ID SG360 4.0-s.o 

r. Aa.ku c.u..a "' 
...... ui.ar-1u. Ille. 
_f '!t __ f -.. __ l 

RBPOR'l'. 
Results by Sample 

work order I 91-07-330 
Continued From Above 

FRACTION ~ TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected 07/29/91- Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IUB 
UNITS 

08/05/91 
08/05/91 

MG/KG 

' .. 



. & 

Al lt:AL :AIOI IC.• 1 

Page 9 
Received: 07/26/91 

ea on, 
ii 

Jbuqu 

SAMPLE ID OSBB2 22.5 - 22.6 

. ......, A-"-c-1"' 

~l..o""'-leo. .... 

ewM 

t ~· 
J l 1 I 1 

109 -.. 

RBPORT. 
Results by Sample 

if 
$ r i I 1 

Work Order I 91-07-299 
Continued From.Above 

FRACTION 04A TEST CODE 8010 8 NAME PURGBABLB BALOCARBOHS-SOIL 
Date & Time Collected not spealf ied category ~~~~~~ 

Notes and Def i~itions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST D/R 
UNITS 

08/01/91 
08/01/91 

MG/KG 



~ICA' IRAT' !NC.. ffcno 

Page 10 
Received: 07/2&/91 

Albu New 1110! 

REPORT 
Results by Sample 

Work order I 91-07-299 

SAMPLE ID 08882 31.1 - 31.3 FRACTION OSA TEST CODE 8010 S NAME PURGBABLB HALOCARBOHS-SOIL 

' ......... A-"-c-1 et 
'••i.,-cti=at ................... 

& • 

Date & Time Collected not speoified Category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICllLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETllANE 
TRICllLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<0.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
~O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.l 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1-
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

nus 
,., r---7~-~ ::r-¥ ;--? t-~ ;: 

! MAY. _ '.llFJ'llf_ -- __ • .J IHPA~. -... u'f l'llU ........ J11TTih1 .,,,..,.}:_st Wlltfl'l'H f'Of'f~l!Pnol''hll! IJlllOllATOll'I' 



-. Al ICAL '.ATOI tc. • 1 a.on, 

Page 11 
Received: 07/26/91 

SAMPLE ID 08882 31.1 - 31.3 

.,......, A-n..c-1.,, 

·~Lll>or-lu,fnc. -

& ~ • 
Jiuqt . . few ti. . II 09 

RBPOR'l'. 
Results by Saaple 

i ! ____ L_L 

Work order I 91-07-299 
continued From Above 

FRACTION OSA TEST CODE 8010 S NAME PURGBADLB BALOCARDONS-SOIL 
Date & Time Collected not speclf ie4 category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST l!LB 
UNITS 

08/01/91 
08/01/91 

MG/KG 



"""I' 

Page 12 
Received: 07/26/91 

Ii VJ 

RBPORT 
Results by Saaple 

Work Order I 91-07-299 

SAMPLE ID 08882 41.8 - 42.0 FRACTION 06A TEST CODE 8010·8 NAME PUROBABLB BALOCARBOHS-SOIL 
Date & Time Collected not apealfied category ~~~~~~ 

.......... Amorlma c-...1 "' 

·~ t..i...-i... loe. - I\ . 

-

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE . 
DICHLORODIFLUOROMETHANE . 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACllLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
«O. l 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1· 
0.1 
0.1 
0.1 
0.1 

~11115 if, ~Y N; ;EJ'Ror~ ~ff PAR lmu.1' Tmei __ ~., w11r~ . .,.. J.1turJ. ~· .A111.A11l:-.!"v 
- . __ ,, ?---
,!· 



/\l !CAL:• ·'AIUI IC.• 1 en on, Jhuqu 

Page 13 
Received: 07/26/91 

SAMPLE ID 08882 41.8 - 42.0 

.,....., ABabn c-1 el 

-~ .................... 9 

~ ~ 

lewM 
f 

'109 

.j" 

"' 

RBPOlt'l' 
Results by sample · 

t 

work order I 91-07-299 
Continued From Above 

FRACTION 06A TEST CODE 8010 ·s NAME PURGBABLB HALOCARBOHS-SOIL 
Date & Time Collected not speclf ied Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JU..B 
UNITS 

. 08/01/91 
08/01/91 

MG/KG 



""·'I IVJ 

P119e 14 REPORT. work order I 91-07-299 
Received: 07/26/91 Results by sample .. 

SAMPLE ID OSBB2 55.2 - 55.4 FRACTION 07A TEST CODE 8010 8 NAME PDRGBABLB BALOCJ\llBOHS-SOIL 
Date & Time Collected not speclf ie4 Category ~~~~~~ 

......... A-'-c..lol 

~ .... -........ 

PARAMETER R.ESULT LIMIT 

BROMODICHLOROMETHANE <Oil 0.1 
BROMOFORM <0.1 011 
BROMOMETHANE <011 Oil 
CARBON TETRACHLORIDE <011 0.1 
CHLOROBENZENE <011 011 
CHLOROETHANE <011 011 
CHLOROFORM <0 11 0.1 
2-CHLOROETHYL VINYL ETHER <O.l 0.1 
CHLOROMETHANE <Oil 011 
DIBROMOCHLOROMETHANE <011 011 
1,2-DICHLOROBENZENE <011 0 .. 1 
l,J-DICHLOROBENZENE <011 Oil 
1,4-DICHLOROBENZENE <011 011 
DICHLORODIFLUOROMETHAN~ <011 Oil 
1,1-DICHLOROETHANE <011 0.1 
1,2-DICHLOROETHANE <Oil 01 l. 
1,1-DICHLOROETHENE <O.l 011 
trans-1,2-DICHLOROETHENE <011 011 
1,2-DICHLOROPROPANE <O.l 0.1 
cis-1,J-DICHLOROPROPENE <0 11 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,J-DICHLOROPROPENE <011 0.1 
METHYLENE CHLORIDE <011 011 
1,1,1-TRICHLOROETHANE <011 0.1 
1,1,2-TRICHLOROETHANE <0 11 0.1 
TETRACHLOROETHENE <O.l 0.1 
TRICHLOROFLUOROMETHANE <011 0.1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <O.l 0.1 

vusiur-"'fAYN<f•~·flUJl)4f~-l,!PAllT' ~Utz rn1apt Wltrrt !~sl!HT~ I.Alo~ ·~ 



c ,. ilCAJ II.AH' NC. •. ,_ .. Jbuc 

Page 15 
Received: 07/26/91 

SAMPLE ID 08882 55.2 - 55.4 

... -.~c.....tol 
·l<pmcbl lA!IGr_ ........ 9 

"ewl 

,¥_ 

7109 

I i r 

REPORT .. 
Results by sample 

f 

work order I 91-07-299 
Continued From Above 

FRACTION 07A TEST CODE 8010 S NAME PURdBADLB HALOCAiUIOHS-SOIL 
Date & Time Collected not speoified category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST D/R 
UNITS 

08/01/91 
08/01/91 

MG/KG 



ll...J\1.. f\IV •L. •I I en or 

Page 16 
Received: 07/26/91 

''buq lewr· 1109 

REPORT 
Results by Sample 

Work order I 91-07-299 

SAMPLE ID OSBH2 69.0 - 69.2 FRACTION OBA TEST CODE 8010 8 NAME PUROBABLB HALOCARBONS-SOIL 
Date & Time Collected not speclfied category 

"""""" A-ic. Oou.:I "' . ....,._, ....... _ ........ 9 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1, 1-DICHLOROETHANE· 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-0ICHLOROPROPANE 
cis-1,3-0ICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

'nun.· tAY ,..· ~F11mrf .~PA.Iii 
% 

'l'l."1.' 

RESULT 

<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O~l 

<0.1 
<0.1 
<O.l 
<0,1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

. <0.1 
<0.1 
<O.l 

. <0.1 
<0.1 
<O.l 
<O.l 
<0,1 
<O.l 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1. 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

' - '.1· w:- ·~ - -.r--:o ~--
:r111e '-·· ... Js Wltr( ,r.n ~aNSPNi .,. nlfl l.AllJ..AIORY 

·-- ':--



ILJ\L \1\ j l 1 .JC.• I [cn<r 

Paqe 17 
Received: 07/26/91 

Ubuq ~cw I 7109 

REPORT· 
Results by Sample 

Work order I 91-07-299 
continued From Above 

SAMPLE ID 08882 69.0 - 69.2 FRACTION OBA TEST CODE 8010 S NAME PURGBABLB BALOCARDOHS-SOIL 
Date & Time Collected not specified Category ~~~~~~ 

......... A-1ce Caud"' 
lrf"'D'bt 1.a1oar ............ - t\ 

,}. ' 

. 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST D/R 
UNITS 

"' ------.. -----~--·- ----

08/01/91 
08/01/91 

MG/KG 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: RoSwfLL. Date: 7-2 S· q I .. 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
Durinq Flush 

Sampler 

MC Tlt•c ·cae e 

SAMPLE IQ NUMBER SOLVENT 
~ 

SAMPLE 
~ 

ANALYSES REQUESTED 

Relinquished By EAftL ·CH110.«y1 TWftLC,o. 
Relinquished To P'l!P• I. ' 

Relinquished By ________________________________ _ 
Relinquished To ______________________ _ 

Relinquished By _______________________ _ 
Relinqui·shed To _____________________ _ 

Relinquished By ______________________ __ 
Relinquished By __________________ _ 

Laboratory: 
Received: 

Date IJ•iS·, I 
Date ?· 2s ·'ti 

Date ------Date ------
Date ------Date ------
Date ------Date ---------

Date ---------
f\AA •L. lhE$&1£.1J T• : LA~R"t CA"',.8~L'

p.o. Bo~ 1'11'1 

(Sos- ( 2 S'· I• t.l) 

~orwc&.&. Nm fl2•i·1?1? 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

DATE RECEJP_ED J. 
I 0HAZARDOUS 0NON·HAZARDOUS -; I~.;· er. I'/ I 
(CUSTOMER P.O. NUMBER TIME RE~IVEp I 

7 :.)·() 
ACCOUNT INFORMATION 

CUSTOMER'S NAME 

(.~~ I ' ; r·-· -.._/ ... ._, .__.. > 

I ADDRESS 

WORK ORDER 
7821 

ESTIMATED COST 

I 

DUED~ II. / I 
~lh1 I '1 

I PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT ST A TUS 
NAME CONTACT 

PAYMENT REC'D. 
!ADDRESS . PHONE NUMBER 

OPEN ACCOUNT ""--?" 
CASH 

CITY I STATE I ZIP 
CHECK NUMBER 

I 
.1 SPECIAL BILLING INSTRUCTIONS 

I SAMPLE INFORM TON A I 
1 TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME. SAMPLE IDENTIFICATION ANO I OR SAMPLE SITE 

[).WATER '-'? a' REGULAR (10 WKG DA VS) ·=-.._mL-i/<.:.~ - c7 
I [2'3' SOIL u D RUSH 13 DA VS) l 

DOIL NO. OF c:c:NTAINERS D EMERGENCY !STAT! 

D SLUDGE u 
D OTHER '' 

I v •(SUBJECT TO WORK LOG) 

SAMPLE DELIVERED BY SIGNATURE DATE , 

;;:~ ';- ,/q / 
ANALYSIS REQUEST I I 

I WORK DESCRIPTION 

/ i / 
\ ( , (_,,1 

I SPECIAL INSTRUCTIONS 

7300 Jefferson NE • Albuquerque, New Mexico,87109 • (505) 345-8964 ·FAX (505) 345-7259 



....__J .... ...._,. ... 
A: 1CAL .ATOI .-c. •? 

Page 24 
qeceived: 07/23/91 

aton, ~ .ewM .109 

REPORT 
Results by sample 

Work Order I 91-07-257 

~AMPLE ID PIT 3 BB-1 30,7-30,9 FRACTION 12A TEST CODE 8010 8 NAME PURGBABLB BALOCARBONS-SOIL 

• , .. -. . Amorlc.ln c .... ~h· -·· .• I .ohar11m~1, .. ._ .,,~,~~'/ 
-~r ,, 

Date & Time Collected 07/22/91 Category 

PARAMETER 

'BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<0~1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
O~l 
0.1 
0.1 
0.1 
o.1. 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

··--·· 
•• ·· ~ • • • •• r '1 • u • •r•T '''' •u·oo,-'>t't" '''" t• • "•" r "'' '" t • •• I '"'"' t ••" ,.,.. "•• '" I '>"''"' • ~ '"" f"• ••· o • ,.,,,., '"~l" '"' -., ltt I 1 '"•ht I o•UV 

-~--~ ~--



A" JCA( .. .A Tfr . IC. • " .enon . Jbuq 

Page 25 
Received: 07/23/91 

SAMPLE ID PIT 3 BB-1 30.7-30.9 

'Ir ml-. Amerlcaa C.OW.:I Df 
1111...,f"'dtnt I .ahc:.11cwiu • .,c. - ~ 

. 
~·,.~ 

.few~ ./109 

t 

REPORT 
Results by Sample 

Work order I 91-07-257 
Continued From Above 

FRACTION 12A TEST CODE 8010 8 NAME PURGBABLB BALOCAR80HB-BOIL 
Date & Time Collected 07/22/91™ Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IU.B 
UNITS 

07 /29/91 
07/30/91 

MG/KG 



A ICU tATO ~c. •. 

Paqe 26 
Received: 07/23/91 

fenm \lbuq ~ew I 7109 

REPORT 
Results by Sample 

Work order I 91-07-257 

SAMPLE ID PIT 3 DR-1 30.7-30.9 FRACTION 12A TEST CODE 8020 NAME AROMATIC VOLATILE ORGANICS 

~"""'°" Amotlun C'"'"'' el 
, .. ~ck-tit l.a!Mw11.-li!t, .... 

~-~.· l .. 
{iml 
··:·~-

Date & Time Collected 07/22/91 category 

PARAMETER 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENE$ 

RESULT DET LIMIT 

<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1. 
<O .• l 0.1 
<O,l 0.1 
<0.1 0.1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST Q1.B 
UNITS 

07/29/91 
07/30/91 

MG/KG 

1111! 
?! ~ t -~ ." -~ ~ ~- - -1: f ·- - ~· ~ ;-

·r MAY' "~Pf.Mt; ~, IH ,_._ . JN nn ~- .... :lfn- Th. ·---· ... -r\4i Wh11 ...... rnN4if•1"ft .... nm I Ann ... ~ 1nMY 
·--· 



I QHAZARDOUS 

ASSAIGAI 
ANALYTICAL 
LABORATORIES 
0NON·HAZARDOUS 

OAT~f~c:•vE_o,. 
/ /. . ..;: I .. , I 

;usTOMER P.O. NUMBER TIME PIECEIVEO 
· / ,- :-, 
- . .)C> . 

I ACCOUNT INFORMATION 
:US'.WMER'S NAME , . 

I ,, 1.L, L-.. • t ·- t ... ~ • '-. ' -- "·"-· -1... 
:::_ ,;.._J-c._J..; 

I ADDRESS I 

::ITY I STATE I ZIP 

I 

WORK ORDER 
778d 

ESTIMATED COST 

DUE DATE 
.•I Ir -. I 

I.' I I I 

' 

CONTACT . ' 
I . -..:l ,., ,._ i_,;;,.. i_..__,_.( 

PHONE NUMBER 

I PARTY RESPONSIBLE FOR PAYMENTIF OTHER THAN ABOVE ACCOUNT ST A TUS 
llAME CONTACT 

I PAYMENT REC'D. 
I ADDRESS PHONE NUMBER 

OPEN ACCOUNT ~/ 

CASH 
::ITY I STATE I ZIP I . CHECK NUMBER 

iPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPL.E IDENTIFICATION ANO I OR SAMPLE SITE 

D WATER /'' 18:1 REGULAR 110.WKG DAYS) s·-1,;._-ti017 ct . 
~·SOIL ..A D RUSH (3 DAYSI 

D ·OIL NO. OF CCNTAINERS D EMERGENCY (STAT) 

D SLUDGE 

D OTHER /')._ 
•(SUBJECT TO WORK LOG) 

1AMPLE DELIVERED BY SIGNATURE DATE 

J-~.;.~ X Jv'.c...~K! .. Ll·y /)ir:_ -· /. fl .. I 

,,c,,· ::; ·: / 

ANALYSIS REQUEST 

r .. 

.:,..,:_.~ 

I SPECIAL INSTRUCTIONS _________________________________ _ 

BILLING: 0PICKUP 0MAIL 
LOGGEP.:,LN.SY 

( .. / -
'----· 1.- ) /:.. '-· - .. ,. 

7 300 Jefferson N!= • Albuoueroue New Mexico 871ro • 75051 345-8064 • t:AX rs051345-7259 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: 3 0Svv1=1 • Date: '7-2.:> • 9 1 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
During Flush 

Sampler 

S'Tll TI Q N Cf -

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

ANALYSES REQUESTED 

Pi;- .3 ,g 1t·Z. 2.S"'.•-2S.l.. 

P 1 i 3 B if - I . 3,, ' - 3o '' 

fcl o -,H2. o 
~Cd(' -f,~U 

Relinquished By t:eu c11eNu:=t 

Relinquished To __ .1...a-......c..-------------------------------------
Relinquished By ____________________________________ __ 
Relinquished To ____________________________________ __ 

Relinquished By __ · ----------------------------------------------------Relinquished To ____________________________________ __ 

Relinquished By _____________________________________ ____ 
Relinquished By _____________________________________ ~ 

Laboratory: L~:s 
Received: 

Date 7. i '2 • 'l 1 
Date--,-.-2z---9--,-----

Date Date __________ __ 

Date Date __________ __ 

Date -------------Date ---------------

Date z/qA/ 
L AR it "f ~I\ ,.._Pih: Ll. 

f".o.,a .. .,. !'>1? 
(So S - t:.J. S - ,ft '2. 2.. ) 

112.o s..., .: .. 1,. '" ,,., 



f ~ 
" llA" 0\IU ~C. •I ·enon lbuq1 lcw t." 

Page 1 
Received: 07/24/91 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 
ROSWELL, NM 88202-1717 

ATTEN LARRY CAMPBELL 

CLIENT ENROJ SAMPLES 6 
COMPANY ENRON/TRANSWESTERN.PIPELINE

FACILITY ROSWELL. NEW MEXICO 
ENROJ 

WORR ID STATION #9 7799 

TAREN ~------------~ TRANS ~F=E=D_._.X ___________ ~ 

TYPE =S~O=I=L------------~ 
P.O. I ~------------~ INVOICE under separate cover 

SAMPLE IDENTIFICATION 

"109 

REPORT 
07/31/91 14:20:37 

· Work Order I 91-07-276 

PREPARED Assaigai Analytical-Labs 
BY 7300 Jefferson NE 

Albuquerque. NM 87109 ~~~ 
ATTEN SYED RIZVI 
PHONE (505)345-8964 

CERTI"FIED BY 

CONTACT LAB MANAGER 

QUESTIONS_ABOUT THIS_REPJ>RT_SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E •• ALBUOUERQUE.N.M. 87109 

TEST CODES and HAMES used OD this workorder 
01 SG 91 28.6 - 28.8 8010 S PURGEABLE HALOCARBONS-SOIL 
02 SG 86 13.5 - 13.7 
03 SG 86 18.7 - 18.9 
04 SG 86 24.9 - 25.1 
05 SG 86 35.0 - 35.2 
06 SG_86 40.5 - 40.7 

.,....., "-lam Caard ol 

.,.........Lo ............ lhc. 
9 

8020 AROMATIC VOLATILE ORGANICS 



"' ICAL :t.10: !C.. 7 

Page 2 
Received: 07/24/91 

man J'.buq' lew )" 109 

REPORT 
Results by sample 

Work order I 91-07-27& 

SAMPLE ID SG 91 28.& - 28.8 FRACTION OlA TEST CODE 8010 8 NAME PURGBABLB BALOCARBONS-SOIL 

·.r~ 
" ~ 

Date & Time Collected not .specified category 

PARAMETER 

.BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICllLOROETHENE 
VINYL CHLORIDE 

RESULT 

<o.·1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<O .• l 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.1 
0.1 
0.1 
0.1· 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

:-- i--~ i~ ·~· ~.--f· ~--~ ~~ ~--; i"---i ·~ ~---i ~--~ ~·~ t __ ~ w __ * __ 

TlllS llP.l'ORT MAY NOl llll lffffOl>ll<l'IllN rAlll OR IN 1'111 I. wnll<Mn 1111! r.Xl'lll'.~~ w11n-n•N rtlN~l'ITT ornn11 """""'""" 
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i 
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Page 3 

~,,t. IC.. I 

Received: 07/24/91 

cnon, Jbuqi 

SAMPLE ID SG 91 28.6 - 28.8 

"......., "-"-' Ceutl "' 
·~•l.ai... .... i..,'9e. 

few h '109 

REPORT 
Results ht Sample 

Work Order i 91-07~276 
continued From Above 

FRACTION 01A TEST CODE 8010 S NA.ME PURGBABLB BALOCARBONS-BOIL 
Date & Ti~Collected not specified Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST D/R 
UNITS 

07/30/91 
07/JJJL91 

MG/KG 



f... .-_ ...__, k.J J ~ ~~ '-' A ....... 
!.fe.. A flc:Al RATC rm1111. 

order I 91-08-024 
08/16/91 14:31 

\Jliuq. • •fewl. _ 7109 

Assaiqai Analytical Labs 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
73~0 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

~ .. ......, "-"-_ --~~ ,.....,.....,.,. c.a.lldl "' ~ 
$ ~-......... _____ f ' 

~--! 
g -----

·~~ 
Certifiea'_By 
SYED N. RIZVI 

Paqe 2 

ltflS Jlll'.l!J'{}'Rr MAT PfrIT ..... RFrROfltJrpfl JN PART na IN"'" I wm1n1rr~1a D,,.,..e •• "''·~ ... ,,...,,.,,, .. , ..... _. ...... -- .......... - ·---~ 



,:+ . ..; ................ ;:,, ~ ..__.,, - _..;! ........ 

A leAL tATO ~C. •'. 'cnan, \lbuqt 11ew J.. '109 

Assaiqai Analytical Labs 
7300 Jefferson NB 
Albuquerque, NM 87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 

sample Sample 
Number Description 
01 OSBH3 44.1-44.3 
03 OSBH4 27.5 - 27.7 
05 OSBH5 19.6 - 19.9 
07 OSBH6 13.6 - 13.8 
09 OSBH6 52.6 - 52.8 
11 OSBH7 22.1 - 22.3 

.. ......, "-km c.d., 
~t.i...-i... a.c. 

Order #: 91-08-024 
Date: 08/16/91 14:31 
Work ID: STATION 9 - O.S. YARD 
Date Received: 08/02/91 
Date Completed: 08/16/91 

SAMPLE IDENTIFICATION 

Sample Sample 
Number Description 
02 OSBHJ 54.8 - 55.0 
04 OSBH5 14.0 - 14.2 
06 OSBH5 23.4 - 23.6 
08 OSBH6 47.o - 47.2 
10 OSBH6 70.0 - 71.0 

7885 



.A. 

flCAI .RAT< .NC.• ...• rmar.,_ _ Allluc,.-.-~.'few1 .• ___ 7109 

order I 91-08-024 
08/16/91 14:31 

Sample: OlA . OSBB3 44.1-44.3 

Test Desc~igtion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORlDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 

,........., 
.~~C..U..lel -

Assaigai Analytical Labs 

TEST RESULTS BY SAMPLE 

Colleote41 

Result Limit 
0.1 

<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 

Page 3 

Units Anal)l'.zed BY 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 - D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

- MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 . D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

_, . ..-............ 
,,---f '1' -r. ~- __ : I-r ,~ ~----? ~ ~-~ ~,T :~--! ,~§ -~ ~--' 

Tiii~ l!PJIORT M.\Y t1m 1111 llFJ'llOfl!J(H) IN PA RT OR IN fllnJ. -~~~~::: =-~=-~~ ".".":"~:: ~::::-:~:::-:-;=: :;::::::.~-;::::-;-
~--r 

i! __ _ 



,. lCAl tA TC' ~C. • - mm 

Order I 91-08-024 
08/16/91 14:31 

Test Desct:iRtion 
METHYLENE CHLORIDE 

Jbuq 

1,1,1-TRIC~LOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

!ewl 1109 

Assaiqai Analytical Labs 

Result Limit 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 

Sample: 02A OSBH3 54.8 - 55.0 collected: 

'.rest Descrigtion 
AROMATIC VOLATILE ORGANICS 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,J-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE . 
TOLUENE 
XYLENES 

PURGEABLE HALOCARBONS-SOIL 
BROMODICHLOROHETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 

~ .. -. "-"'- o.ndl .,, 

·~IAer-loo, loc. 

Result Limit 
0.1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l ·O. l 

0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Page 4 . 

units Anal~zed BY 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91. · D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

Units Anal~zed BY 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

HG/KG 08/14/91 D/R 
HG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 



ncAJ RA~ NC.• fa9Cll AJbur, New. .:1109 

Order I 91-08-024 
08/16/91 14:31 

Assaigai Analytical Labs Page 5 

Test Description 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Meder: "-lam c...n.I el 

·~1.ai-.... i..,'-c. -
11ns1 ''MAY ' 'llFPIW 

Result Limit Units AnaJ.y:zed By: 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91· D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 . 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1. MG/KG 08/14/91 D/R 
<0.1 . 0.1 MG/KG· 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91- D/R 
<0.1 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<O.l 0~1 . MG/KG 08/14/91 
<0.1 0.1 MG/KG . 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 

___ 'llMPA:. ~ ,- -~ i ~' ~'. i~ ~ . ."',..,AnJ ...... Arrnt-. ........ ,.,~,w•,,,, .... m_,~., ...... ,. ..... .,., ••nv•Tnov 
'-% 
1t i;_ 

D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 

;!;-__ , 

~~ 
, __ , 
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Order I 91-08-024 
08/16/91 14:31 

Aasaiqai Analytical Laba 

sample: 03A OSBB4 27.5 - 27.7 

Test Descrigtion 
AROMATIC VOLATILE ORGANICS 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,J-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

PURGEABLE HALOCARBONS-SOIL 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLoROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 

......,, "-be c..-a"' .,.....,, ....... _,..,..._ 

collected: 

Result Limit 
0.1 

<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 o.·1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

0.1 
<0.1 0.1 
<0.l 0.1 

. <0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

-... 

Paqe 6 

Units Ana ix zed ~ 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R. 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
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order I 91-08-024 
08/16/91 14:31 

Assaiqai Analytical Labs 

Test Desc[igtion 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-bICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Samples 04A OSBRS 14.0 - 14.2 

~est Descrigtion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 

Mraftr. """""-Caucl "' ~ ·~...._ ......... 
~ I'.!!' "II __ , 'j---

--~ ,,--· 

Result .Limit 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 

Colleoted1 

Result 

<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 

.. 
~ ... 

Limit 
0.1 
o.l 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

Paqe 7 

Units Anal:ized BY 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 . D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

I MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

Units Anal:ized BY 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

l--~ ~--
nns RPJ'ORT MAY NOT"" RFJ'ltootJC1!1> (N PART OR IN"'" I. wmentrTT1111 llYPRS:<C \llDnnlN'mtJeDUTna-nm. a•n••Tn8V 
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order I 91-08-024 
08/16/91 14:31 

Test Description 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLOROOIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-0ICHLOROETHENE 
trans-1,2-0ICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

i....i..., Aa.bao..11 el 

~ut--1te.1ne. -

few ft 7109 

Assaiqai Analytical Laba Paqe a 

Result Limit Units AmllY:zest BY 
<O.i 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 . MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 O/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 O/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 

'<0.1 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<O.l 0.1 MG/KG 08/14/91 D/R 



.. --
nCA RATI NC.• rm .. 

order I 91-08-024 
08/16/91 14:31 

Albuc, .'few~ 7109 

Assaigai Analytical Labs 

Sample: OSA OS BBS 19.6 - 19.9 Colleoted1 

Test Descrigtion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 

Med-. .A-n-·~ Ceom:lol lol>or_lu, .... 8 

Besult Limit 
0.1 

<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 

Page 9 

Units Anal~zed BY 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 0/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91. D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG OS/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 . D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

~ ~-- , --% 1--r "~--; ~--i !--£ ·;-~ i--~ r.--r L-~ ~--~ 
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Order I 91-08-024 
08/16/91 14:31 

Test Descrigtion 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

.., 
'ewl '109 

Assaigai Analytical Labs 

Result Limit 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 

samples 06A OSBHS 23.4 -·23.6 Collecteds 

Test Descrigtion 
AROMATIC VOLATILE ORGANICS 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

PURGEABLE HALOCARBONS-SOIL 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 

1e...-. ~c..-tef 
~Lo..__ ........ - ~ 

'l 

Result 

<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 

~-- ··~~-- -- ·---~-- .. --- ... - ----· ----

Limit 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
.0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

l 

Page 10 

Units Anal~ze~ ~ 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 .D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

Units Anal,y:zed HY 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 



·11u JIV\l' " . ' INC. :flcn1 •Allio. 

order I 91-08-024 
08/16/91 14:31 

Test pescription 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHliOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

.... ......, A-"-c-1., 
·~La.__...,..._ 

New 1110 

Assaigai Analytical Labs 

Result Limit 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l . 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<o.·1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 

Page 11 

Units Analized BY 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91. D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

nn~ ,rMAY~ REPRf hm! h~ "Wrn.¥ I;sswrf' '$.nNsil '1muf ~JRY f I J ; !f ~ -i--r 



' l I i l 
A ,l 'CAL - i.A1c- - ~C. •· rcnan 

order I 91-08-024 
08/16/91 14:31 

Ubuq lewl 
l 

1109 

Assaigai Analytical Labs 

sample: 07A OSBB6 13.6 • 13.8 Collected: 

Test Description 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 

... ......, Anwlcm o.acl .. 

n,-ltal taar-i... .... 

Result Limit 
0.1 

<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0 •. 1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 

. <0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Page 12 

Units Analyzed BY 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 



~ """""')-/ ... 1.::r:'- l!I_ 

ANALmCAJ. UBORATORIBS,INC. • 7300 Jcft'-m. N.B. • Albuqimque, New Mwco 17109 

Paqe 25 
Received: 07/30/91 

RBPORT. 
Results by Sample 

Work Order I 91-07-330 

SAMPLE ID SG360 9,0-9,9 FRACTION 1JA TEST CODE 8010 S NAME PQRGBABLB BJ\LOCJ\RBONS-SOIL 
Date & Time Collected 07/29/91~ Category ~---~-

~ ........ Anmka c.d et 

,~- ···-l · \ 

PARAMETER 

BROMOOICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
OIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1 1 3-0ICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-0ICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

\ 

RESULT 

<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<0,1 
<0.1 
<0.1 
<O.l 
<O.l 
<0·.1 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0~1 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0:1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



"·~- .... ..;;... .L. _ii,.,.__._ ~·.Li~_.-~~ 
i 

AN. M.L \'ORI •731 .iaa,1' ... ___ .oq-.,. .....• •Me... . •.• ~I 

~age 2& 
teoeived1 07/30/91 

:AMPLE ID SG3&0 9,0-9,9 

ml-.~Comdol 

;~ ...... -.... -. 

REPORT work Order I 91-07-330 
Results by sample Continued From Above 

FRACTION .llA TEST CODE 8010 8 NAME PURGBABLB BALOCJ\RBONS-SOIL 
Date & Time Collected 07/29/91™ Category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JU.B 
UNITS 

08/05/91 
08/05/91 

MG/KG 



.L -> .L _,, ' 

AN ..!ALL ___ ,.fOL-.--~·73 .•. -.aaa,1.-- • .iauquc.-.w.., .. cwMe.....u.11119 

Page 27 
Received: 07/30/91 

RBPOR'l' 
Results by Sample 

Work order I 91-07-330 

SAMPLE ID 8G360 14,0-14,7 FRACTION 12.A TEST CODE 8010 8 NAME PQRGBABLB &ALOCARBOHS-SOIL 
Date & Time Collected 07/29/91~ Category ~~~~~-

"~ A-'-c..m.l el 
.i.p..lml w..-iu. .... 

:r--f -. --f ·--

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1 1 3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<O.l 
<0.1 
<0.1 
<O .. l 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 

'<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

f; ~--1 .~\--;~ ~-i ~-- '~ ... --!' ~---..:$ --~ -; __ 
,., ••• Dtt""V"f U•Y 1'1t'YY' •• •llllO"r'\lt~n WU e• nTr•D "'1 "'"'I •ur:--.tr.•--•n "'""-r•• '''"~"' ,...,...,, ... .,- .-.n-..., t t "''"''', ..-,,..,,,, 



"'~~ 
AN. 

~ J .L ~ 
.ALL 

?age 28 

,J 1" 
.[ORI • •731 

leceived1 07/30/91 

_m,JI 

~AMPLE ID SG360 14.0-14.7 

~i....-. Am.Ima°""'"'"' 
~l.Oar-........ -

~· --,- . 
t i " : 

f t I t t 

. 1Mc -~ 

RBPORT Work Order I 91-07-330 
Results by Sample Continued From Above 

FRACTION !IA TEST CODE 8010 S NAME PUBGBADLB BALOCARBONS-SOIL 
Date & Time Collected 07/29/91-- Category ~~~~~~ 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IU.B 
UNITS 

08/06/91 
08/06/91 

MG/KG 



1.•· ")l _,,. .... 

AN.u.1 11...:AL L,,.,.,avlfORL...., .. ,..,;,. • '731A. •cua1an, t..i:... • NllUqUCl'f'--. "•"" M...,.,., e11v9 

?age 29 REPORT Work Order I 91-07-330 
teoeived: 07/30/91 Results by Sample 

>AMPLE ID 803&0 19,0-20,0 FRACTION !}.A TEST CODE 8010 S NAME PUR08ABLB HALOCJ\RDONS-SOIL 
Date & Time Collected 07/29/91™ category ~~~~~-

<ledlon Anakoa Caandl "' 
·..i.,--.1Aar ........ lac. 

-' ~--·' ~---f "--' 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE . 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

'--·· . ---r . '--r -·~·--~ 

RESULT LIMIT 

<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l . 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1. 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

t~ 
:. :fl- f--[ ~---f, ·--..., 

.., ... DPPOl>T UIV NOT •A APJ'llontlf'f'll "'P•DTl'>R IN"" I. wmlflU'TTIIR R'IO'PF~• WDrlTllN mN,llHTOPTIDI l.AIOllATOllY 

__ , __ , 



1 } . . j J .Li . .J >- J 
ANA... •• ,..ALU...~.~ .. oRIL...,-·-•73t.. ___ ta,N~- --~ .•. ,.•Mel... ..•. J 

Paqe 30 
Received: 07/30/91 

SAMPLE IO SG360 19,0-20,0 

~"~~Caidol 

l~!Aar-........ 

REPORT Work Order I 91-07-330 
Results by Sample continued From Above 

FRACTION J,1A TEST CODE 8010 S NAME PURGBABLB BALOCARBONS-SOIL 
Date & Time Collected 07/29/91-- Category ~~~~~-

Notes.and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST ru.B 
UNITS 

. 08/06/91 
08/06/91 

MG/KG 

- ~- ----------



A ~ "')-P. .... :::J'J. • ,. -
ANALmCAL UBORATORIBS, INC.• 7300 Jdfasan, N.B. • Albuquaque, New Mulco 17109 

1aqe 31 . RBPORT Work order I 91-07-330 
teceived: 07/30/91 Results by Sample 

)AMPLE ID SG360 24,0-25,0 FRACTION .1tA TEST CODE 8010 8 NAME PQRGBJ\BLB UALOCJ\RBONS-BOIL 
Date & Time Collected 07/29/91™ Cateqory ~~~~~-

-.... ...-. 
·~.~~. ~"' . _. __ t--,- ..... _ . -· --~·· __ , f ----

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1 1 1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<o·.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<o.·1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 

-----

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1. 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



L iJJ.k ..fl};_ ·, r -~·~- .t ~ ----~~ 

ANALYTICAL LABORAl'OJUES, INC.• 7300 ldfcaaa, H.B.• AJbu'i'*'l'Je. Now Mo.dco 171119 

•age 32 
!eoeived1 07/30/91 

iAMPLE ID 80360 24,o-2s.o· 

........ .Am.bac-..a" 
,~lM>cir-........ 

REPORT Work Order I 91-07-330 
Results by Sample Continued From Above 

FRACTION 1JA TEST CODE 8010 8 NAME PQRGB.ABLB RJ\LOCJ\RBONS-SOIL 
Date & Time Collected 07/29/91* Category -~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST Il1.B 
UNITS 

08/06/91 
08/06/91 

MG/KG 



ANA ... u...AL LA... ........ rolUlw, ... ...:. • 730.. •ca•-Clll, N..,. • IUOIMfua<juc, new Me11c:o •' aU9 

•age 33 RBPORT Work Order I 91-07-330 
~eceive41 07 /30/91 Results by Sample 

:AMPLE ID SG360 29,0-29,t FRACTION .lll TEST COUE 8010 S NAME PUBG8ABLB UALOCABBONS-SOIL 
Date & Time Collected 07/29/91-- Category 

......... _._o..dlol 
Joi-lim& ................... 

t " "~ f f 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLO~OFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1· 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 

·<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 

""Rf ---,uvNt? --·,<.1>11or~---·-"?/l'AllT·---.,,"nl.~,-----,-n1BF - - ~WRrr: 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0 .. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

:NSl!HT•;·--· jl.A&c·· - ''1' 



• ~;;11 ALL.c 1UK;d • I.) . ''~--' ""'tu.cl. ,, :.tc. f, 

?age 34 
teaeiveds 07/30/91 

~AMPLE ID SG360 29,0-29,4 

le ml-. AamlmD Cauacl "' 
~ ....... -........ -

~ ~ " ;, 

REPORT" Work Order I 91-07-330 
Results. by Sample Continued From Above 

FRACTION .llA TEST CODE 8010 8 NAME PUBG8ABLB HJ\LOCABBONS-SOJL 
Date & Time Collected 07/29/?lw Category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST n.lB 
UNITS 

08/06/91 
08/06/91 

MG/KG 



AN.-••• .:AL L--·-llORL.., ... .!. • 731... ..... ..aoa, t...._ • n.lbuq111R1f11"' "'cw MC1JCO e1l09 

?age 35 
teaeive41 07/30/91 

>AMPLE ID SG361 0-2,5 

,......,~c...dol 

..,....,. ...... _"" loc. 

'j 

a • 

RBPORT work Order I 91-07-330 
Results by Sample 

FRACTION 1.iA TEST CODE 8010 8 NAME PURGBAILB ftALOCAJ\BONS-SOIL 
Date & Time Collected 07/29/91™ category ~~~~~~ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

;'fUClltt':f -·--·;JlVNr~ -,:nanrv-:;,, ;,.'/D••T;~ ~"''"' uJ 

RESULT LIMIT 

<O.l 0.1 
<O.._l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.._l 0.1 
<O.l 0.1 
<0 ._1 · 0.1 
<OILl 0.1 
<O.l 0.1 
<O._l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.i 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 

,.,Int•,,; t •unrr~ ~.•f'rt•"f' ;;i;.,. •••••; 1'!'7.1 fl f t 



I J A. .iJ -L -1i UI ii 
\NAL y·nCAL LAJIORAlO~, INC. • 7 300 Jdfm1m, H.B. •Albuquerque. How Mc.alco 17109 

1age 36 
teoeived1 07/30/91 

:AMPLE ID SG361 0-2,5 

,......, "-lmac...a"' 
~Ubar ............ 

RBPOR't 
Results by Saaple 

FRACTION !.§!\ TEST CODE 8010 8 
Date & Time Collected 07/29/91™ 

Work Order # 91-07-330 
Continued From Above 

NAME PQRGBABLB Bl\LOCARBONS-SOIL 
category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST Il.L.B 
UNITS 

08/06/91 
08/06/91 

MG/KG 



{}: >t1 :Ii . .. -
\NALYnCAL LABORATOIUl!S, INC. • 7300 Jdl'maa, N.B. • Albuquaque, New Mulco 11109 

•aqe 37 
~eoeive41 07/30/91 

RBPORT 
Results by Sample 

work order I 91-07-330 

iAMPLE ID 80361 4,0-s.o FRACTION .l1A TEST CODE 8010 8 NAME PURGBJ\BLB HJ\LOCl\RBONS-SOIL 
Date & Time Collected 07/29/91w Category ~-----

~-' 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1 1 2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1~2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

-----<=0~·-1. 0.1 
-----<=0~·-1 0.1 
----<=0~·-1 0.1 
-----<=0~·-1 0.1 
-----<=0~·-1 0.1 
----<=0~·=1 0.1 
----<=0~1-l 0.1 
-----<=0~·-1 0.1 
-----<=O~·=l 0,1 
-----<=0~·-1 0.1 
----<=0~·-1 0 •

0

1 
__ ___,;<;.:O;..&i...&l 0 I 1 
-----<=0~·-1 0.1 
~--<~0~.1- 0.1 
-----<=0~·-1 0.1 
-----<=0~·-1 0.1 
-----<=0~·-1 0.1 
-----<=0~·-1 0.1 
-----<=0~·-1 0.1 
__ __.<=b~·-1 0.1 
-----<=0~·-1 0,1 
-----<=0~·=1 0.1 
-----<=0~·-1 0,1 
----<=0~·-1 0,1 
-----<=0~·=1 0,1 
-----<=0~·-1 0.1 
----<=0~·-1 0.1 
-----<"""0"""''-*1 0.1 
------<=0~·~1 0.1 



d; ti'J..~ ~.J-'&: $ ~ "' !f. i { 

VU.Li llCAL L.ABORATOJUBS,INC. • 7J00Jclf•oa,N.B. • Albuq-.,uo, liow t.lc..Jco 17109 

age 38 
eoeived1 07/30/91 

AMPLE ID SG361 4,0-s.o 

..... ~Caudel 

leJ-lml Labar-IN, .... 

RBPORT 
Results by Sample 

FRACTION .l.lA TEST CODE 8010 8 
Date & Time Collected 07/29/Pl™ 

work order I 91-07-330 
Continued From Above 

NAME PURGBAPLB llJ\LOCABBOHS-SOIL 
Category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lUB 
UNITS 

08/06/91 
08/06/91 

MG/KG 



•. .J .).I.. -~ 
ANALYnCAL LABORATOIUl!S, INC. • 7300 Jclfaaoa, N.E. • Albuquaque, New Mcalco 17109 

1aqe 39 REPORT Work Order , 91-07-330 
teoeived1 07/30/91 Results by Sample 

:AMPLE ID 80361 9,0-10,0 FRACTION !§A TEST CODE 8010 8 NAME PQRGIABLB &ALOCARBONS-SOIL 

......... ~ 
~ui-:::i.: 8 

" l " f ~ 

Date & Time Collected 07/29/llw Category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO RO METHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLOROD~FLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1 1 2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

,, ., . .,;: 

RESULT 

<0.1 
<O.l 
<0.1 
<O.l 
<O.·l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
·0.1 
0.1 
0.1· 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



~ j . ., •.• ' < 0 •• 

ANAL\ llCAl. LABOJlAlO)llli.), INC. • 1.t\l> Jottcaan, NJ!. • Ali>l"luciquo. Now t.tc.&lco I il vii 

Page 41 REPORT Work Order I 91-07-330 
Reoeived1 07/30/91 Results by Sample 

3AMPLE ID 8G361 16,0-16,4 FRACTION l.!A · TEST CODE 8010 8 NAME PURGBABLB BALOCARBONS-SOJL 
Date & Time Collected 07/29/91-- Category ~~~~~-

........ ~c:c.u..a .t 
dopoowlml ui...-........ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2 1 2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O. l. 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

. 0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



p_r-!Ji __ t:J--_ ---
ANALYnCAL LADORA TORIES, INC. • 7300 Jdfa11111, N.B. • Albuqllcrque, New Medco 11109 

•age 42 
teoeive41 07/30/91 

:AMPLE ID SG361 16,0-16,4 

' 

REPORT 
Results by Sample 

FRACTION .llA TEST CODE 8010 8 
Date & Time Collected 07/29/Plw 

work order I 91-07-330 
continued From Above 

NAME PURGBl\BLB B.ALOCARBONS-SOIL 
Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST nJ.B 
UNITS 

08/06/91 
08/06/91 

MG/KG 

1 



J. ' __ , i .~.JI -~ ~ 

ANAL'YnCAL LADORA 1 ORll!S, INC. • 1l00 Jcftmcm, N.E. • Albuquaque, New Mca1co 171ot 

Page 43 RBPORT Work Order I 91-07-330 
Received: 07/30/91 Results by Sample 

SAMPLE ID 89361 19,5-1?,8 FRACTION .I.QA TEST CODE 8010 S NAME PURGIABLB 8ALOCARBONS-SOIL 
Date & Time Collected 07/29/91™ category ~~~~~-

"' ....... ~c-..Jol 
1~1Aar11arloa,~ 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHAJ{E 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

--·-·--- . -- ---

RESULT· 

<0.1 
<0.1 
<0.1 
<O.l 
-<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<O.l 
<0.1 
<O.l 
<O.l 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



ANA ... u...AL l.A..vlV\TOIUb.o, 1n..:. • 731), 1cucmon, N.1>. • J\JllUqUCl'q\10, "'cw MUJcO 11109 

,age 44 
teoeiveds 07/30/91 

;AMPLE ID 80361 19,5-19,8 

.. ......, A8mba Could"' 
WJICDdool ........ llar ........ . ~ 

RBPOR'f 
Results by Sample 

FRACTION J!A TEST CODE 8010 8 
Date & Time Collected 07/29/Plw 

work order I 91-07-330 
continued From Above 

NAME PUBGBJ\BLB JIALOCABBONS-SOIL 
Category 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IUB 
UNITS 

_,,, •• "'" ff;~ 'V ... ,, •• /!J {~ ... ,... ...... 

08/06/91 
08/06/91 

MG/KG 

l 



... , u ., . '-1.., . l t .. 
--., , __ , ·--· ,, __ 

1-
Al-·-· .1CAL--v•;ATOJ......, .. jC. • 7J...,,.,....,.cn,ru~. • Albuq~11a, New Mcuco 11109 

Paga 45 RBPORT· Work Order I 91-07-330 
Received: 07/30/91 Results by Sample 

SAMPLE ID SG361 24,0-25,0 FRACTION .lJ.A TEST CODE 8010 S NAME PQRGBABLB BALOCARBONS-SOIL 
Date & Time Collected 07/29/91www Category ~~~~~-

.......... --c..-lcf 
~LAloar-lu,loc. -

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLO RO ETHANE 
CHLOROFORM . 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<O .. l 
<0.1 
<0.1 
<O,l 
<0.1 
<O,l 
<0.1 
<0.1 
<O.l 
<0,1 
<O.l 
<0.1 
<0.1 
<O.l 
<0 .. 1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 . 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 



Ai• __ ..:AJ.L _____ ,10;.:__, __ .;. • 1~- •• -.u"'1,I·- . ....buq-'i~ ....... M ........... Hl9 

i_>age 46 
Reoeiveds 07/30/91 

3AMPLE ID 80361 24,0-25,0 

1c..-. "-lea Ccioid"' 
UJ-!oaal.oNI_ ........ 

I~ 

RBPORT 
Results by sample 

fRACTION .l1A TEST CODE 8010 8 
Date & Time Collected 07/29/11™ 

Work order I 91-07-330 
Continued From Above 

NAME PQRGBJ\BLB 8ALOCJ\RBOHS-SOIL 
category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST J2LB 
UNITS 

08/06/91 
08/06/91 

MG/KG 

:;n•tt•w;.~ ..... \"'YN'r'• .. vae~w--,,•••T,_--- ·-·~11111 ~-·-·yn111'4 '::-iwvn-,f --..caa.r1 ~"'11 ••r-~ .;v 



• ~ .;;. < • t ' ; ; i' '} ~ ,{ 1 

A" _ '_JCAi."-- - --tATO~-. -~C. • •~"" .wtcaw, ...... • Albuqwiquo,"'o"' Mc&ico a7109 

--·# ~-- • 

Page 47 RBPORT· work Order I 91-07-330 
Received: 07/30/91 Results by Sample 

SAMPLE ID 89361 38,9-39,3 FRACTION .II.A TEST CODE 8010 I NAME PQRGBA8LB &ALOCARBONS-SOIL 
Date & Time Collected 07/29/91-- Category ~~~~~-

• ml>orl .u.bll Causl "' 
lcr-foelU... ........... 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZ~NE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 

.VINYL CHLORIDE 

RESULT LIMIT 

~~__;:.<~0~·-1 0.1 
~~~<~O~,l= O,l 
~~._...,;;<~0~·-1 0.1 
~~__;:.<~0~·-1 0,1 
~~._...,;;<~0~·-1 0.1 
~~._...,;;<~0~·-1 0.1 
~~_,;:<~0~·-1 0.1 

<0,l 0.1 
--~~<-0~·-1 0.1 
~~......;:<~0~·-1 0.1 
~~__.;;<~0~·-1 0.1 
~~--<~0~·-1 0.1 
~~__;:.<~0~·-1 0.1 
~~._...,;;<~0~·-1 0.1 
~~__;:<~0~·-1 0.1 
--~~<~0~,*1 0.1 
--~~<-0~·-1 0.1 
~~......;:<~0~·-1 0.1 
~~__.;;<~0~·~1 0.1 
~~--'<=0~·-1 0.1 
~~_,;:<~0~·~1 0.1 
--~~<~0~.1& 0.1 
----~<-0~.l& 0.1 
~~__;.<~0~·-1 0.1 
~~__.;;<~0~·-1 0,1 
~~---'<~0~·-1 0.1 
--~___;;<~0~·-1 0.1 
--~---'<~0~·-1 0.1 
--~~<~0"'-"-._1 0.1 



·t: ·o:· u ... t-
ANALYTICAL UBORATORJl!S, INC. • 7300 Jeff mm, N.E. • Albuquaquo, New Me.alco 17109 

i;>age 48 
Received1 07/30/91 

SAMPLE ID 89361 38,9-39,3 

RBPOR'l! 
Results by Sample 

FRACTION II.A TEST CODE 8010 8 
Date & Time Collected 07/29/91™ 

Work order # 91-07-330 
continued From Above 

NAME PURGBA8LB llALOCARBOHS-SOIL 
Category 

Notes and Definitions for this Report: 

" .... "'-luac..u..I ol • ~Labot11arlu,lnc. • 

i-t ~~ r-1 

EXTRACTED 
DATE RUN 
ANALYST DlB 
UNITS 

: ___ ~ "!-? ~--f l--· ; __ . ' . ';---

08/06/91 
08/06/91 

MG/KG 

~--



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: 8 OS W 1: I L Date: 7-2Cf-9f 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
During Flush 

Sampler 

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

-ANALYSES BEOUESTED 

SC 3,c 

Relinquished By Ea BL cH1h1L&Y - T we, cs:· 
Relinquished To__..f_,_

0
.._-_g ____________________________ __ 

Relinquished By __________________________________ __ 
Relinquished To ____________________________________ __ 

Relinquished By 
--------------------------------------------------Relinquished To ____________________________________ __ 

Relinquished·By 
----------------------------------------------------Relinquished By __________________________________ __ 

Laboratory: 
Received: 

: LARR. 'f c,,.,,,,"'3i::L.'"' 
P . .: . .3 .: J,. 17 I 7 

12 ... s w ,;4._ "' .11,-.i.. f i., ., ' <..'-._-Ii I/ 

Date 7·2 'J-91 
Date 1-2<1-•;1 

Date -----------Date -----------------
Date ----------------Date -----------------
Date ----------------Date --------------

Date 1 / ~a/4 t 



'A .. /CAL. . . .ATO. --· •• IC.•···-- .-.cmm,. ·- .Jbuq...._, __ ,. Jew r.,.__ w:I09 

Page 1 
Received: 07/26/91 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 
ROSWELL. NM 88202-1717 

ATTEN LARRY CAMPBELL 

CLIENT ENR03 SAMPLES _J! 
COMPANY ENRON/TRANSWESTERN PIPELINE 

FACILITY ROSWELL. NEW MEXICO 
ENR03 

WORK ID STATION 9 7821 

TAKEN -----------------------------
TRANS ~F=E=D-=X'-------------------------

TYPE =S~O=I=L'-------------------------
P. O. # 

INVOICE under separate cover 

REPORT 
08/05/91 09126:18 

PREPARED Assaigai Analytical Labs ' 
BY 7300 Jefferson NE 

Albuaueraue. NM 87109 

ATTEN SYED RIZVI 
PHONE (505)345-8964 

work order I 91-07-299 

~~ 
CERTir'f ED BY 

CONTACT LAB MANAGER 
w 

OUESTIONS.ABQUT_THISREPOR'l'_SHOULILBE__ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E •• ALBUQUERQUE.N.M. 87109 

SAMPLE IDBH'l'IPICATION 
01 OSBHl 18.9 - 19,l 

TEST CODBS an~ HAMES used OD this vorkorder 
8010 S PURGEABLE HALOCARBONS-SOIL 

02 OSBHl 34.3 - 34.5 
03 OSBH2 9.9 - 10.1 
04 OSBH2 22,5 - 22.6 
05 OSBH2 31.1 - 31.3 
06 OSBH2 41,8 - 42.0 
01 OSBH2 55.2 - 55,4 
08 OSBH2 69.0 - 69.2 

~'"-- A.a.lea Caoa<I "' 
··~ Ul>ara1arlu, .... 

!lnllSR '.\,tAYNf 1'.t'J'ROf i\I PA Rf ~'\AJ \t ' 7.Tllll' ' (WJHf' iN<f•~· 'I .1.n/ ''v 



~ 

Paqe 2 RBPORT. Work order I 91-07-299 
Received: 07/26/91 Results by Sample 

SAMPLE ID OSBRl 18.9 - 19.1 FRACTION OlA TEST CODE 8010 8 NAME PDROBABLB RALOCARBOHS-SOIL 
Date & Time Collected not specified Category ~~~~~-

Memt-. Amaba c--1 ol 

1~ ubar11m1ca, 1oc. 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0 1 l 0.1 
BROMOFORM <011 0.1 
BROMOMETHANE <O.l 0.1 
CARBON TETRACHLORIDE <011 0.1 
CHLOROBENZENE <011 0.1 . 
CHLO RO ETHANE <0 1l 011 
CHLOROFORM · <011 011 
2-CHLOROETHYL VINYL ETHER <011 0.1 
CHLOROMETHANE <011 011 
DIBROMOCHLOROMETHANE <0 1 1 0.1 
1,2-DICHLOROBENZENE <011 0.1 
1,J-DICHLOROBENZENE <011 0.1 
1,4-DICHLOROBENZENE <0 11 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <011 0.1 
1,2-DICHLOROETHANE <O.l 0.1 
1,1-DICHLOROETHENE <0.1 0.1 
trans-1,2-DICHLOROETHENE <0.1 0.1 
1,2-DICHLOROPROPANE <0.1 0.1 
cis-1,J-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,J-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE <0.1 0.1 
1,1,2-TRICHLOROETHANE <O.l 0.1 
TETRACHLOROETHENE <0:1 0.1 
TRICHLOROFLUOROMETHANE <O.l 0.1 
TRICHLOROETHENE <O.l 0.1 
VINYL CHLORIDE <0.1 0.1 

llllS RP.PORT MAY ~~~·r t\P. flft1"tn,11l 11Jl IN rAlt r or IN 1111 J wrnto•rtTIIU f!)(J"'f{I;\~ WR"J n1N rn~11:m.JT IHI 11111 I • h•Ul Jl."lnUV 



•J :\CAI RATC.. ___ , ... ~C. • ••••• Jmm, •. _ .Ubuqu...,-..,.ofcw k--... .1109 

Paqe 3 
Received: 07/26/91 

SAMPLE ID 08881 18,9 - 19,1 

'"'-. Aa.km Coud ol 
'•depcndcal ............... lac. 

TillS' MAY' 

RBPOR'l' 
Results by Sample 

Work Order I 91-07-299 
Continued From Above 

FRACTION 01A TEST CODE 8010 8 NAME PURGBABLB BALOCARBOHS-SOIL 
Date & Time Collected not speolf ied Category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST JUB 
UNITS 

~11P1'1111 rNr.u; ~ll'lnJ_ 

08/01/91 
08/01/91 

MG/KG 

rr1111f ~~WP- :'ON«;l't: Ull.&F luv 



,ll..A 1 KAil 'IC.. fcac. .. 

Page 4 
Received: 07/26/91 

4.~ ,'lcwli 710J~ l 

RBPOR'l' 
Results by Saaple 

Work Order I 91-07-299 

SAMPLE ID OSBB1 34.3 - 34.5 FRACTION 02A TEST CODE 8010 8 NAME PURGBABLB JIALOCARBOHS-SOIL 
Date & Time Collected not speclfied category ~~~~~~ 

Modocr. A-"-c-..1 ol 

lndepaoobl t.i..r ........ loc. 

& -

PARAMETER 

BROMODICHLORO~ETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT 

<O.l 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

LIMIT 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

11ns PPPORT MAY t•o• ,.,. .,,:rv•>1>UO'D IN PAR t OR IN n.JJ J. wo11otrr nm F.JCPRF~~ wrnTPN """'"1r11 1w nm 1 .a.1u10 •Tn.a1v 
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Received: 07/26/91 

SAMPLE ID OSBHl 34,3 - 34.5 

·.i.-. "-":m c-.ca .. 
··~ui..._...,,..._ 

Jbuq11. -~- -· _ ,_ "'---- • JI 09 

muul' '.uv 111'. 

RBPORT 
Results by SaJDple 

Work order I 91-07-299 
Continued From Above 

FRACTION 02A TEST CODE 8010 8 NAME PURGBABLB HALOCARBOHS-SOIL 
Date & Time Collected not speoif ied category ~~~~~-

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST lUB 
UNITS 

!Fl'Rort 7'1PAR}• 'fi111J ~-

08/01/91 
08/01/91 

MG/KG 

Tlllll }~ WRr;f • •1m1•11" 
.• , f 1' 
rllAll<' ~v 



,...,,.__ V.H. ~L.. • CD"'1 

Paqe 6 
Received: 07/26/91 

Ubuqt lewlt ,1109 [ t 

RBPOR'l' 
Results by sample 

Work order I 91-07-299 

SAMPLE ID 08BR2 9,9 - 10,1 FRACTION 03A TEST CODE 8010 8 NAME PURGBABLB RALOCARBOHS-SOIL 
Date & Time Collected not specified Category ~~~~~-

~le......, Aaa"-c..udl "' 

!~ ......... - ........ 

PARAMETER 

· BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

RESULT LIMIT 

______ <_0~~=1 0.1 
-------<=0~·=1 0,1 
-------<=0~·=1 0.1 
-------<=0~·=1 0.1 
________ <_0~·=1 0,1 
_____ ._<~0~·=1 0,1 
______ <~0~·=1 ! 0.1 
______ <~0~·=1 0,1 
______ <~0~·=1 0,1 
______ <~0~·=1 0,1 
____ _...<=0~·=1 0,1 
____ _...<=0~·=1 0,1 
-------<=0~·=1 0.1 
-------<=0~·=1 0.1 
______ <~0~·=1 0,1 
------<=0~·=1 0.1 
-------<=0~·=1 0.1 
____ __,<=0~·=1 0.1 
____ __.<=0~·=1 0.1 
--------<=0~·=1 0.1 
______ <_0~·=1 0.1 
______ <~0~·=1 0.1 
______ <~0~·=1 0.1 
~----<~O~·=l 0.1 
-------<=0~·=1 0.1 
______ <~O~·=l 0.1 
____ _...<=0~·=1 0.1 
-------<=0~·=1 0.1 
-------<=O~·=l 0.1 

nt:~ !"J!PORl MAY NOT RR ll:PNl:h•·•·t Pn IN P.t.DT t'\fl' IW L'fn I .......... TWU• ........... ~··-- ···-----. - ·-- --
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Page 7 
Received: 07/26/91 

SAMPLE ID OSBB2 9,9 - 10,1 

, .. -. "-km o..d"' 
·~La ............... 8 'l " 

Jbuq>. _ lew "9 1109 

RBPOR'l'· 
Results by Sample 

Work order I 91-07-299 
continued From Above 

FRACTION 03A TEST CODE 8010 8 NAME PURGBABLB llJ\LQCARBONS-SOIL 
Date & Time Collected not specified Category ~~~~~~ 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN _ 
ANALYST IU.B 
UNITS 

08/01/91 
08/01/91 

MG/KG 

~HS~ MAYlW tF.PRor!' :'NPAR; '"'nu' ~'Tlllll~ l,wRr(< ~l!Hl'N" 11,llARr~ ~v 



·' ~ ,.: , IV\l. NC. .. rcul• 

Paqe a 
Received: 07/26/91 

\ltd 'lcWi: • lloJ ~ t 

RBPOR'l' 
Results by Sample 

' 
Work order I 91-07-299 

SAMPLE ID 08882 22.5 - 22.6 FRACTION 04A TEST CODE 8010 S NAME PURGBABLB 8ALOCARBOHS-SOIL 

McDor. "-lomc...l ol 
r~u""'_...,..._ 

Date & Time Collected not specified category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <011 011 
BRO MO FORM <011 0,1 
BROMOMETHANE <011 0,1 
CARBON TETRACHLORIDE <0 1 1 0.1 
CHLOROBENZENE <011 0.1 
CHLOROETHANE <011 0,1 
CHLOROFORM <011 0.1 
2-CHLOROETHYL VINYL ETHER <011 0.1 
CHLOROMETHANE <011 011 
DIBROMOCHLOROMETHANE <011 0,1 
1,2-DICHLOROBENZENE <011 0,1 
1,3-DICHLOROBENZENE <011 0,1 
1,4-DICHLOROBENZENE <011 0,1 
DICHLORODIFLUOROMETHANE <0 1 1 0.1 
1, 1-DICHLOROETHANE · <011 011 
1,2-DICHLOROETHANE <0 1 1 0.1 
1,1-DICHLOROETHENE <0.1 0.1 
trans-1,2-DICHLOROETHENE <O.l 0.1 
1,2-DICHLOROPROPANE <0.1 0.1 
cis-1,J-DICHLOROPROPENE <011 0,1 
1,1,2,2-TETRACHLOROETHANE <0.1 0,1 
trans-1,J-DICHLOROPROPENE <011 0.1 
METHYLENE CHLORIDE <O,l 0,1 
1,1,1-TRICHLOROETHANE <O.l 0.1 
1,1,2-TRICHLOROETHANE <0,1 0,1 
TETRACHLOROETHENE <0.1 0.1 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0.1 

.. 



IJCA' IRATC NC.• lfa1a Albu<. New. 17109 

order I t1-oe-024 
08/16/91 14:31 

Assaigai Analytical Labs 

Test Description 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Sample: 08A OSBH6 47.0 - 47.2 

Test Description 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROET~E 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 

Mo:....., AmmbD c-..1 ol 
lnd<pnMbl La .... _ ........ 

110$4' 'fMAYf 

Result Limit 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Colleote41 

Result Limit 
'0 .1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 ' 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

:. RFJ'R( :uN PAt' ~ Pln t ~rrn:\ 
'it f,; 

'1'-UWI'· 
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Units ADAl~ze~ ~ 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

Units Analy:zed BY 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 . D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R. 

~roNSE" i1m1.Af: tRY 



ih.4\ l<•\I' lh J.i<'1, ' Alti.li < New i • 11109~ 

order I 91-08-024 
08/16/91 14:31 

Assaiqai Analyt!~~! ~~~~ 

Test Description 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

samples 09A OSBH& 52.& - 52.8 

Test Description 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 

~ .. ....., Aaabao-dl,,, 

lnd<ptDdi:al Lal>cw-la, .... 

Besu;J.t Limit 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Collected: 

Besu;J.t Limit 
0.1 

<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

lli!~ fif'_f'flRT U t Y NnT R:""i fH't·!U'lril'lJ. .in n..J ao-' n • ....... ,.,.. ·-- • ···--·----~ 

.. __ _ 
ca~a .&.• 

Units Amilizes;t ~ 
MG/KG . 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91. D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

Units Anal!zed ~ 

MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 



·n~ ">RA TC ""NC. • Ja9Cll AJbut. 

order I 91-08-024 
08/16/91 14:31 

Test Description 
CHLOROMETHANB 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-PICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans~l,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHBNE 
VINYL CHLORIDE 

New; :7109 

Assaigai Analytical Labs 

BesuJ,t Limit 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0 •. 1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

sample: lOA .OSBH6 70.0 - 71.0 Collected: 

Test Description 
AROMATIC VOLATILE ORGANICS 

Mc ....... ~c-lol 

lndopaadi:al ................ Ille. 

" ~ 'iTillSM MAvtl ~PJ'Rofli 

Result Limit 
0.1 

'N PAJt; ~l'UU. ,' ~Tmo+ ··.swRr·' '£ ; 
•)NSl!H'·· 
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units AnaJ.y:zed ~ 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 · D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG . 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 
MG/KG 08/14/91 D/R 

Units Analy:zed Dy: 

iill l.Alh~ ~.y 



order # 91-08-024 
08/16/91 14:31 

Test Description 
BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-0ICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

PURGEABLE HALOCARBONS-SOIL 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-0ICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 

McdJor: Ammm Oiuicl"' 
l.ndcpcodai& ui--i... lac. 

Assaiqai Analytical Labs Paqe 16 

Result Limit Units Anal~zed 
<0.1 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l . 0.1 MG/KG 08/14/91 

0.1 
<0.1 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<0.1 o.1 MG/KG. 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91. 
<0.1 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<O.l 0·.1 . MG/KG 08/14/91 
<O.l 0.1 MG/KG · 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<O.l 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 
<0.1 0.1 MG/KG 08/14/91 

nus REI'fJRT MAY N!7T BB RF..f'!IOO!lfl!D INPA.RTOR ""f'UU. WITIIOIITTllB R"111ESS WRITTF.N C:ONSl!NT OP nm LADORA I ORY 

~ 
D/R 
D/R 
O/R 
D/R 
D/R 
O/R 
D/R 
D/R 

D/R 
O/R 
D/R 
O/R 
D/R 
O/R 
O/R 
D/R 
D/R 
D/R 
O/R 
O/R 
D/R 
D/R 
D/R 
D/R 
O/R 
D/R 
D/R 



order I tl-08-024 
08/16/91 14:31 

Test pescription 
cis-1,3-DICHLOROP~OPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICJILOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Assaigai Analytical Labs 

BesuJ.t Limit 
<O.l 0.1 
<0.1 0.1. 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0."1 
<O.l 0.1 

Samples 11A OSBR7 22.1 - 22.3 Colleoted1 

Test Description 
AROMATIC VOLATILE ORGANICS 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

PURGEABLE HALOCARBONS-SOIL 
BROMODICHLOROMETHANE 
BROMOFORM 

, .. ......, "-"-Camel"' 
·~ t..i-.... i.., 1oc. 

Result Limit 
0.1 

<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 

0.1 
<0.1 0.1 
<O.l 0.1 

Page 17 

Units Anmlxzed 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 

units AnaJ.y:zed 

MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 
MG/KG 08/14/91 

MG/KG 08/14/91 
MG/KG 08/14/91 

nus Rl!l'ORT MA y NOT IB REPRODUCl!D IN PART OR IN l'UlJ. WffilOUTTIIB BXPRESS WRJTTl!H CONSl!NT OPTIIB l.AIORA TORY 

~ 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 

HY 

D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 

D/R 
D/R 



order I 91-08-024 
08/16/91 14:31 

Test Description 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE . 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPRQPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

.... ..._ A-'-c.....11 ol 
1..i.,-toa& ........ _ .... loc. 

Assaigai Analytical Labs Page 18 

Result Limit Units Am1l1zed ~ 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.l 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 · D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 . MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 I MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1· MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 
<0.1 0.1 MG/KG 08/14/91 D/R 

nus Rl!PORT MAY NOT 81! RflN>n!)llfE) IN PART OR Iii J'UlJ. wmto11TTIW ""l'!'F.SS WllnTl!N CONSPllTOl'llm l.ARoP.Al ORY 



nCAJ RAT< NC.• Jcaar 

order I 91-08-024 
08/16/91 14:31 

i\Uax. Newl. 7109 

Assaiqai Analytical Labs 

TEST METHODOLOGIES 

8010 S = USEPA SW-846 METHOD # 8010 - . 

8020 = USEPA'SW-846 METHOD# 8020 

Mcml>cr: Ammba CG.Id"' 

·~ ...... -a. .... 

nns. fMAY . REl'R< :1fNPA i l'IAJ 'UTTII' 

Paqe 20 

.:ss wif 
1
'.-x!Hs1t ?1m I A~ .• ~lMY 



TRANSWESTERN PIPELINE COMPANY 

District: Ro:twE LL 

Sample Location 
Valve or Receiver No. 

STeT1 o,. , - o.s. VMo 

CHAIN OF CUSTODY 

Vol. Collect. 
During Flush 

Date: 8 •I·'' 
Sampler 

tbtT&l\ Ctfli' 

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

ANALYSES REOVESTED 

o'llH'I f .,~ -

Relinquished By C.A&L 4HANL.4!l - T"'- ,.., c. •. 
Relinquished To___.!i...a.~~oL--~~---------------------------

Relinquished By~--------------------------------
Relinquished To.~---------------------------------

Relinquished By~--------------------------------
Relinquished To~---------------------------------
Relinquished By __________________________________ _ 
Relinquished By __________________________________ _ 

Laboratory: 
Received: 

/e\Q 

Date , .. , .. ,, 
Date l•I ., I 

Date 
Date 

Date 
Date 

Date 
Date 

.. 



1 
0HAZARDOUS 

ASSAIGAI 
ANALYrlCAL 
LABORATORIES 
QNON-HAZARDOUS 

DATE.BSCEl'Vf.D 

';j/~ 11 
'CUSTOMER P.O. NUMBER TIME RECEIVED 

1u·.C1) 

I ACCOUNT INFORMATION 
I CUST.OMER'S NAME/ 

- ·~: I 'J-_ 0'r "\ .._1 •. L'- •'-") 1_.._'c_.:I[. ,.,...__..., 

I ADDRESS ' 
:1TY I STATE I ZIP 

WORK ORDER 
7885 

ESTIMATED COST 

DUE DATE/ / . 
~· / l,., q I 

I I 

CONTACT /". -L&. .-N.,.,.,... '•-'-'. ' " ) . 
PHONE NUMB!=R 

I . PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
~AME CONTACT 

PAYMENT REC'D. 
I ADDRESS PHONE NUMB.ER 

OPEN ACCOUNT ~ 
CASH 

:1TY l STATE I ZIP 
CHECK NUMBER 

i . 
I <;PECIAL BILLING INSTRUCTIONS 

I. SAMPLE INFORMATION 
' TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND I OR SAMPLE SITE 

D WATER I l J2PREGULAR (10WKG DAYSI ~ . .,I / ( ·1 . - 0 ( '1 ck. c:' .-c.....:r,.;.i .. ,, 
Ef'so11. D RUSH (3 DA YSl 

i '. ~. /.L.'- • 

I 
DOIL NO. OF CCNTAINERS D EMERGENCY (STAT) 

D 'SLUDGE 

I l I 
D OTHER 

•(SUBJECT TO WORK LOG) 

iAMPLE DELIVERED BY ..• ---. SIGNATURE DATE I 

1-· .. ' \. >L .: 1~/c;; _ ... v - I - i 

I ANALYSIS REQUEST 

I WORK DESCRIPTION 

- / ... J I '\ 

I ) 1 _ __,; I V 
-

,., I-. /"I t~ 
"7'.'--·, ..... --

I , 
'. 

I 

I SPECIAL INSTRUCTIONS 

I 

I 
BILLING: 0PICKUP 0MAIL I LOGG~-0 IN.~~-. . 

7300 Jefferson NE • Albuquerque. New Mexico 87109 • (505) 345-8964 •FAX (505) 345-7259 
CUSTCM=P 

r •I 

1,i, 



l..Vi 1' ~'-'~ 4• 

Assaiqai Analytical Labs 
7300 Jefferson HE 
Albuquerque, HM 87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 

Sample Sample 
Number Description 
01 OSBH7 33.5 - 33.7 
03 OSHB8 4.6 - 4.9 
05 OSBH8 49.7 - 49.9 
07 OSBH9 32.0 - 32.5 

........ ~c...lol 
~........_ .... toe. 

Order #: 91-08-048 
Date: 08/20/91 14:21 
Work ID: STA 9 o.S.YARD 
Date Received: 08/06/91 
Date Completed: 08/20/91 

SAMPLE IDENTIFICATION 

Sa~ple Sample 
Number pescription 
02 OSBH7 37.0 - 37.2 
04 OSBH8 33.9·- 34.1 
06 OSBH9 4.5 - 4.9 
08 OSBH9 49.5 - 49.7 

nus P~"<:"ltT MAY HO! I!:! wrc>utll'ED m rP ··• ·~n J. wr· · ~ -d Pi(\ WR rt lflM l"'f\M4.llNTl"\n Ttnz 1 1.1u~ ... -.n.nv 

7908 



H-·'1 lH,.r• •1tu1 

order I 91-08-048 
08/20/91 14:21 

Assaiqai Analytical Labs 

Mt....., Aaaba Coudl "' 
~,......,_..., .... 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

Paqe 2 

~ 

TIUS~MAY,1nTll~llEJ'llQN'nip0tPAr"""~~wm~n1~ "---ips WR- - -~NS!!$ ;tDll.AY ~y 



order I 91-08-0~8 
08/20/91 14:21 

J ,.,,,_; 

Aaaaigai Analytical Laba 

TEST RESULTS BY SAMPLE 

Sample: OlA . OSBB7 33.5.- 33.7 Colleote4: 

Test gescrigtion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1, 3-DICHLOROPROPENE. 

,11: ....... ~o...ael 
'..i.pa.cbl .......,_lu, Inc. 8 

Result Limit 
0.1 

<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 . 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

units 

MG/KG 
MG/KG 
MG/KG· 
MG/KG 
MG/KG 
MG/KG 

I MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

nns RP..l'flJ"T '4AY NOTIR flF~OOUCl!D JN FART ORN f":-11... Wrtlkttll lHR R1'1 11u;tc wamuu ,.,UJt:Llt.Jrnv Hid I .. ann 

Page 3 

Anal:y:zed BY 

08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 

_08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 



llU li(AJ· NC.• ·rca~· 

Order I 91-08-048 
08/20/91 14:21 

Test llescriRtion 
METHYLENE CHLORIDE 

•.uiu. 

1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

New ·7109 

Assaigai Analytioal Labs 

BesuJ.t Lindt 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

sample: 02A 08887 37.0 - 37.2 Colleoted: 

Test gesc[iRtion 
AROMATIC VOLATILE ORGANICS 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
l,J-DICH1.'9ROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

PURGEABLE HALOCARBONS-SOIL 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 

.......... "-'-c-d"' 
hidcpmibl Lal>m_ .... Inc. 

Besylt Limit 
0.1 

<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 

I 0.19 0.1. 
<0.1 0.1 
0.44 0.1 

0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 

Page 4 

Units Anal~zed Jtt 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

units AnAlY:zes;I Jtt 

MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

MG/KG 08/15/91 SR 
MG/KG 08/15/91. SR 
MG/KG 08/15/91 . SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

!JDS ltPfO'"' \JAY H<f 11A "f'ROO\r"' 'f'ART I"' ..,f"L wf'~'J me l'f""'~"'f WR""r-- - lffSl!NTC-- LAIOJ ~ ~ 



1j,L .• n.HA 'l ti...' .. ,,,, 

order I 91-08-048 
08/20/91 14:21 

Test Description 
CHLO RO ETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

M<ml>ar. .-.ta. o...l et 
lndcJ-lcal ....._ .... Inc. 

Assaiqai Analytical Labs 

Besult Limit 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1· 
.<O. l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 

(' 0.17 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 

Paqe 5 

Units ADAl!1ed ~ 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

. MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91. SR 
MG/KG 08/15/91 SR 

n11i IU!PORf MAY ?iOI DBRU'ROOUUID IN PART OR nr rt.iJ. WnlklUr 'JllR Jf){f"llJ=\C \LIUll"lllN l'YUJCll'UI l\IJTllD I II an.a llT~nv 



11\....1\. !V\I' Iii..:.. lcuu 

order I 91-08-048 
08/20/91 14:21 

W>uo New 1109 

Aaaaiqai Analytical Laba 

samples 03A OSRBI ... , - ... , Colleated1 

rest uesci:igt,ion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO RO METHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,l-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 

Member. "-lcm Caucl "' 

·~L.obm-........ 

Result Limit 
0.1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

. <0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 .0.1 . 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Page 6· 

units AnaJ.y:zed · ny: 

MG/KG 08/15/91 SR. 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG. 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

nus ~~MAY ~OT liyw'ROfllrP.f\IMPAJVnD "l'UIJ.)"m'11TTil"f"""''5S WRr·· J>NS~---,m I.Alf- ·-py 



order I 91-08-048 
08/20/91 14:21 

Test gescrintion 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFtUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Assaiqai Analytical Labs 

Besylt Limit 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 

Samples 04A OS BBB 33.9 - 34.1 Collected: 

Test Descrigtion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLO ROM ETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 

Mc....., A-a. Caad"' 
lndopnodmt .................... 

Result Limit 
0.1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 

i- 0.12 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l O;l 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 

Units 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Units 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

.MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

1111( t:t'f.'f'f)l'l'1' l.l.lV ll'P·"'rt" "'" Pl:'l71"Jf"V'\llr'l'nru l't&ll • •~D bJ' r.n 11 u.••••~-- ....... ~~ ....... ••·---·· ~--------- ----~ -

Page 7 

Analy:zed BY 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 

Analy:zed BY 

08/15/91 SR 
08/15/91 SR 
08/15/91. SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 
08/15/91 SR 



Order I 11-08-048 
08/20/91 14:21 

Aaaaiqai Analytical Laba 

Te1t De1crintion 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,~-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,J-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Sample: OSA OSBR8 41.7 - 49.9 

'.fest DescrJ,gtion 
AROMATIC VOLATILE ORGANICS 

BENZENE 
CHLOROBENZENB 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

~" ....... --c..d"' 
lndqoendml ......._ .... -. 

Result Limit 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

'I' 0.16 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Collected: 

Besylt Limit 
0.1 

<0.1 0.1 
<0.1 0.1 
<O.l 0.1. 
<0.1 0.1 
<0.1 0.1 

1- 0.14 0.1 
<O.l 0.1 

t· o.J 0.1 

Paqe a 

Unit@ Annl~zed 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG .08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 

Units Anal~zed 

MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 

nus iu;roirr !"" y "':" IB ~corm !ff PAR~ OR ltl~PUIL ~m~ TIIB ipPRF\S WR"r" 'l"senyn -, LAICf • ~-,y 

~ 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 

ltt 

SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 



order I 91-08-048 
08/20/91 14:21 

~est ne1ci;:J.gtion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM' 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,J-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Mcmlocr. .A..-Caacl of 

·~ ..... --. .... 
a 
WI' 

Assaiqai Analytical Labs Paqe 9 

Result Limit Units ADAlxze~ Dy: 
0.1 

<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 · SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/Kq 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 I MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 · MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<O.l 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 
<0.1 0.1 MG/KG 08/15/91 SR 

nus Rl!l'ORT MA y HOT BB Rf!fROOUCl!D IN PAJlT OR IN fUU. WmlOUT TIIB liXP'I .. " WllllTIIN mw•DUT nn ~ ~ •• a ...•• - ...... 



order I 91-08-048 
08/20/91 14:21 

l~H.rl.J, '1'-'> 

Assaiqai Analytical Labs 

sample: 06A OSBB9 4.5 - 4.9 colleoted1 

Test Desc[intion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE. 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 

Mcml-. "-"-Coucl "' . .-,....- ........ -........ 

-

Result Limit 
0.1 

<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 
<0.1 0.1 
<O.l 0.1 . 
<O.l 0.1 
<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Paqe 10 

Units Anal1zed BY 

MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/K~ 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 _SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 . SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

11115 ~MAY ~OT lei'REPRO!,>ll~ IN P~:r OR~ roll.rm~ TIIBJllCPR~S WRf""'u ~Hsruy nn11H l .• Uf8 •T.,y 



"' Jv, 

order I 91-08-048 
08/20/91 14:21 

Assaiqai Analytical Labs 

Test Descrigtion 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

sample: 07A OSBH9 32.0 - 32.S 

Test Descrigtion 
PURGEABLE HALOCARBONS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 

Mcml>cr. Aaaicu c-.d el 

·~ui..-i... .... 

Besul:t Limit 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Colleoted1 

Result Limit 
0.1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 Q.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

1. 

nus REPORT MAY NOT Bl! llEPl!OOllCl'.D Ill r•.RT OR IN 1111 J. wrrunur nrn "VHH" rnnu ..... -····-··- .... 

L 

Paqe 11 

Units ADAl!zed ~ 
MG/KG. 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

Units Anal1zed ~ 

MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 



Order I 91-08-048 
08/20/91 14:21 

Test (2esci:igtion 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 

Assaiqai Analytical Labs 

Besult Limit 
<0.1 0.1 
<0.l 0.1 

Page 12 

Units Amll~zed ~ 
MG/KG 08/15/91 SR 
MG/KG 08/15/91 SR 

1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/15/91 ·SR 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Sample: OBA OSBH9 49.5 - 49.7 

Test gesci:igt,ion 
AROMATIC VOLATILE ORGANICS 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

lcdlcr: _._c..I., 
~Lai.as-........ 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
"<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0. ,_ 

Collected: 

Besult Limit 
0.1 

<O.l 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG .08/15/91 
MG/KG 08/15/91 

Units Anal~r;ed 

MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 
MG/KG 08/15/91 

nus REl'ORT MA y NOT 18 REJ'ROOUCED IN PART OR IN l'UU. WmlOllT me ~i:,.: WRR"V'" ""'.tfSl'.Hlf " ... 1 LAIO'i. ·-l' 
" f ''. f :~ ~ l J ;'.f, f ~ ' 't 

SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 

~ 

SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 

~ 



Order # 91-08-048 
08/20/91 14:21 

iest Descrigtion 
PURGEABLE HALOCARBQNS-SOIL 

BROMODICHLOROMETHANE 
BROMOFORM ' 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,2-DICHLOROBENZENE 
l,J-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
trans-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-1,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

.teml><r. An."-c-d"' 
~w...-i...1nc. 

a • 

Assaigai Analytical Labs Page 13 

Result Limit Units Anal~zed 
0.1 

<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 . 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<O.l 0.1 MG/KG 08/15/91 
<0.1 o.r MG/KG 08/15/91 
<O.l . 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91. 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<O.l 0.1 MG/KG 08/15/91 
<O.l 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<O.l 0.1 MG/KG 08/15/91 
<O.l 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<O.l 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/15/91 
<0.1 0.1 MG/KG 08/lf!/91 

THIS IU!l'ORT MA y Nar BB R£Pl\OOUCJ!D IN PAJtT OR IN PUI I. wmtoUT TIIB ~s WRITll!N CONSl!NT OP TIIB l.AllORA TOR y 
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SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 
SR 



order I 91-08-048 
08/20/91 14:21 

Assaiqai Analytical Labs 

TEST METHODOLOGIES 

8010 S = USEPA SW-846 METHOD # 8010 

8020 = USEPA'SW-846 METHOD# 8020 

~kmhcr. "-!om c-.J "' 

·~Labao-........ 

Paqe 14 

nus Rl!l'ORT MAY N?' IB REPROOUCl!D IN PART OR IHrJU. "!;m~me r1s WR?H q>NS!!Nf llPTI~ l.AB'f'AT"ly 



ASSAIGAI 
ANALYflCAL 
LABORATORIES 

0HAZARDOUS 0NON·HAZARDOUS 
DATE RECEIVED , . , /. I 

'.· /L i I 

CUSTOMER P.O. NUMBER 

CUSTOMER'S NAMS-

E . .. ·- ( : ~ "' / t , 
ADDRESS I 
CITY I STATE I ZIP 

l ·· 

i ,..... -

! I •r' I.' ,·:. 
··- ...._c -

TIME RECEIVED 
; , .' . '" ~ . '- -

.. _ ACCOUNT INFORMATION 

' - ...;. _,: 
... •• · ' . . I -'·--l -

WORK ORDER 
7908 

ESTIMA TEO COST 

DUE D\~E / __ . ;/~ 
.. I~-'- . I , 

PH.9NE NUMBE,R I e J \. J.S c;z. -z_. 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS I 
NAME CONTACT 

'"""'""==,...------------------~~~~~:::--------11 PAYMENT REC'D. 
ADDRESS PHONE; NUMBER OPEN ACCOUNT 

~,,,..,...,...._.__,,,...,..,~---------------_.._------------11CASH 
CITY I STA TE I ZIP CHECK NUMBER 

, SPECIAL BILLING INSTRUCTIONS 

I SAMPLE INFORMATION 
i TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION ANO I OR SAMPLE SITE 

D WATER / . L:IREGULAR (10WKG DAYSI 

l 
Er SOIL I. D RUSH (3 DAYSI 

D OJL NO.OFca.rTAIN~ D EMERGENCY ISTATI 

D SLUDGE 

' i.: •(SUBJECT TO WORK LOG) 
I D OTHER 

SAMPLE DELIVERED BY SIGNATURE 
,-

I 

l ____________ ~ ______________ A_N_A_L_Y_S_IS_R_E_a_u_E_ST __________________________ __ 

I WORK OESCRIPT~ON 

; I I .. ·· ..... 
'·· - - - I 

, _________ ' _________________________________ _ 

'------------------------------------------------------------------------~ I 

1--------------~--------------------------------------------------

I SPECIAL INSTRUCTIONS 

I BILLING: OPICKUP 0MAIL 
LOGGED JN BY 
- . -· -· r'\ -'-],.. .. 

7300 Jefferson NE • Albuquerque. New Mexico 87109 •/(505) 345-8964 • FAX (505) 345-7259 
r1 '~Tf""lH"=O 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: i o Swt!L L Date: t-s.qr 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
During Flush 

Sampler 

STl\'T". 9 .. o . .r yec.o 

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

ANALYSES REQUESTED 

Relinquished By__,/!~A~&~~---~-H~4~w--4-~~x,_·~/_--_,~...,___,/8.__L._ ______ _ 
Relinquished To __ ~f"~#--o..._-~X--------------------------
Relinquished By __________________________________ _ 
Relinquished To __________________________________ _ 

Relinquished By __________________________________ _ 
Relinquis~ed To __________________________________ _ 

Relinquished By __________________________________ _ 
Relinquished By __________________________________ _ 

Laboratory:. ~S-Pr1~fH ~ 5 
Received: ~ 

, 

Date r-s -51 
Date I' - c -1 , 

Date -----------Date ----------
Date ----------Date ----------
Date ----------Date ---------



APPENDIX C 

LABORATORY RESULTS 
AND 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 



Assaigai Analy.tical Labs 
7300 Jefferson NE 
Albuquerque, NM.87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 

Order #: 91-08-239 
Date: 09/05/91 12:15 
Work ID: STATION 9 

ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 911774 

Date Received: 08/22/91 
Date Completed: 09/05/91 

************************************************************** 
* REFERENCE WO#: 91-07-215 * 
************************************************************** 

SAMPLE IDENTIFICATION 

Sample Sample sample Sample 
Humber Descrigtion Number Descrigtion 
03 
05 
07 
09 

~kmbcr: ---c.-cl"' 
·~...--a_ .... 

PIT I 2.8 - 3.0 04 PIT I 9.2 - 9.4 
PIT I 13.5 - 13.7 06 PIT I 18.8 - 19.0 
PIT I 26.8 - 27.0 08 PIT I 30.6 - 30.8 
PIT I 41.6 - 41.8 10 PIT I 43.5 - 43.7 

nus IU!fORT MA y tlOflB REl'ROOUa!D ltl PART OR ltl l'UlJ.. WmlOllT me l!XPRESS WRITTl!tl COtlSl!NT OP nm LA BORA TORY 

'!' 
"" 

7752 



lo' ... -1CAI . -1ATO'"~ - - ~C. • ~ - -· • -.:a.-i 

order I 91-08-239 
09/05/91 12:15 

l 

Llbuq 

~ 1 ~' 

lew ~ 1109 

Assaiqai Analytical Labs 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

l r 

Paqe 2 

f. / ~· 
('~ ~ 

, .. -. Almrka o.-1 el 

1~1.ai--i.. ...... 

Certiflfed By- -
SYED N. RIZVI 



,J llCA' ·RAT" NC.• 'Imo Miu. 

order # 91-08-239 
09/05/91 12:15 

TOTAL REC PET RYDROCAR~ONS 
Method: EPA 418.1 

SamRle SamRle Descri~tion 
OJA PIT I 2.8 - 3.0 
04A PIT I 9.2 - 9.4 
05A PIT I 13.5 - 13.7 
06A PIT I 18.8 - 19.0 
07A PIT I 26.8 - 27.0 
OBA PIT I 30.6 - 30.8 
09A PIT I 41.6 - 41.B 
lOA PIT I 43.5 - 43.7 

,........., A..nc-Cmd"' 
,....,.......IA>arGm ........ 

" f ~TIUS ,r 

'lew 710SI 

Assaigai Analytical Labs Page 3 

REGULAR TEST RESULTS BY TEST 

Minimum: s.o ·Maximums 100 

Result Units Extracted Analyzed ~ 
25,000 MG/KG 08/30/91 09/05/91 PV 
39,000 MG/KG 08/30/91 09/05/91 PV 
55,000 MG/KG 08/30/91 09/05/91 PV 
20,000 MG/KG 08/30/91 09/05/91 PV 
11,000 MG/KG 08/30/91 09/05/91 PV 

16 MG/KG OB/30/91 09/05/91 PV 
16 MG/KG 08/30/91 09/05/91 PV 
56 MG/KG 08/30/91 09/05/91 PV 

1 f, 

<'IAYH" • " , ~ ' ~ ::: f 1 ,--t eJ I t ~ ~ ii-' '·EPROI' ·N PAJt" '*1JIL ,. n •• .:T 1118 ..:.. ..... -! WRr:, _,, ~ NS~ vr ulll LAIOruu ""Y 
;:--·. 



. I' lCAI tATC IC.•' m0<1 Jbuq 

~ ~ ._, '109" 

Assaigai Analytical Labs 
7300 Jefferson NE 
Albuquerque, NM 87109 

I 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 911769 

Sample Sample 
Number Descri12tion 
01 PIT 2 SAMPLE 001 
03 PIT 2 26.0 - 26.2 
05 PIT 2 39.8 - 39.9 
07 PIT 2 57.5 - 57.8 
09 

Order #: 91-08-240 
Date: 09/03/91 13:53 
Work ID: STATION #9 
Date Received: 08/22/91 
Date Completed: 09/03/91 
REFERENCE WOf: 91-07-257 

SAMPLE IDENTIFICATION 

Sample Sample 
Number Descr;iQtion 
02 "PIT 2 SAMPLE 002 
04 PIT 2 29.1 - 29.3 
06 PIT 2 44.1 - 44.3 
08 PJ'l' ? 69.9 - 70.1 
10 

7784 

11 PIT 3 BH-2 25.0 - 25.2 12 PIT 3 BH-1 30.7 - 30.9 

kmher. Am..ba c-1 "' 
··t.pmdcnl Loi...-~ .... 



i ,_ ... ~ ..._ 

L __ ,lCAl ____ .ltA'f(,. __ .-•IC.•. ____ fmOG,. -· .'1huq. • _,.~ew),,, _____ 7109 

order # 91-08-240 
09/03/91 13:53 

Assaigai Analytical Labs 
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order I 91-08-240 
09/03/91 13:53 

Assaigai Analytical Labs 
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Page 3 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS 
Method: EPA 418.1 

SamQle SamQle DescriQtion 
OlA 
02A 
OJA 
04A 
05A 
06A 
07A 
OBA 
09A 
lOA 
llA 
12A 

,,........, Amorbn Co.ncl '* 
·~1.ai..11nri...1ne. 

PIT 2 SAMPLE 001 
PIT 2 SAMPLE 002 
PIT 2 26.0 - 26.2 
PIT 2 29.1 - 29.3 
PIT 2 39.8 .:. 39.9 
PIT 2 44.1 - 44.3 
PIT 2 57.5 - 57.8 
PIT 2 69.9 - 70.1 

PIT 3 BH-2 25.0 - 25.2 
PIT 3 BH-1 30.7 ~ 30.9 

8 

Minimum: s.o Maximum: 100 

Result Units .Extracted Analyzed 
<5.0 MG/KG 08/30/91 09/03/91 

13,000 MG/KG 08/30/91 09/03/91 
170 MG/KG 08/30/91 09/03/91 

<5.0 MG/KG 08/30/91 09/03/91 
2600 MG/KG 08/30/91 09/03/91 

44 MG/KG 08/30/91 09/03/91 
250 MG/KG 08/30/91 09/03/91 

<5.0 MG/KG · 08/30/91 09/03/91 

<5.0 MG/KG 08/30/91 09/03/91 
<5.0 MG/KG 08/30/91 09/03/91 

~ 
PV 
PV 
PV 
PV 
PV 
PV 
PV 
PV 

PV 
PV 



llCAI RAT< NC.v r-.. '1bu< 'lewl 1109 

Assaigai Analytical Labs 
7300 Jefferson NE 
Albuquerque, NM 87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSW~STERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 911768 

Sample Sample 
Number Description 
01 SG 91 28.6 - 28.8 
03 SG 86 18.7 - 18.9 
05 SG 86 35.0 - 35.2 

Mr_, A-"- Caucl ol 
,~....._-........ - ' . -

'!' ~ {' 

"llUS ll' •.tAY No' 

Order #: 91-08-241 
Date: 09/03/91 13:52 
Work ID: STATION #9 
Date Received: 08/22/91 
Date Completed: 09/03/91 
REFERENCE wot: 91-07-276 

SAMPLE IDENTIFICATION 

~ ~ 
"l'J'R()('> 

Sample 
Number 
02 
04 
06 

SG 86 
SG 86 
SG 86 

sample 
Descrintion 

13.5 - 13.7 
24.9 - 25.1 
40.5 - 40.7 

" ! ~· ?; i r~,~-, -1·· 1=a J.-, 
'lf PAltT --- _."l'lnL 'f .. ···--'f111B l':..,n ... S WRn "'" u>H!mrfor nill l.AIOMAlf y 
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Order I 91-08-241 
09/03/91 13:52 

Assaigai Analytical Labs 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
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Page 2 
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SYED N. RIZVI 
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order I 91-08-241 
09/03/91 13:52 

TOTAL REC PET HYDROCARBONS 
Method: EPA 418.1 

Samgle Samgle Descrigtion 
OlA 
02A 
OJA 
04A 
OSA 
06A 

M•mhor: A-'-oc-l el 

1~1..1 .... -i...1oc. 

SG 91 28.6 - 28.8 
SG 86 13.5 - 13.7 
SG 86 18.7 - 18.9 
SG 86 24.9 - 25.1 
SG 86 35.0 - 35.2 
SG 86 40.5 - 40.7 

Assaiqai Analytical Labs Paqe 3 

REGULAR TEST RESULTS BY TEST 

Minimum: s.o ·Maximum: 100 

Result Units Extracted Analyzed 
<5.0 MG/KG 08/30/91 09/03/91 

18,000 MG/KG 08/30/91 09/03/91 
5200 MG/KG 08/30/91 09/03/91 
<5.0 MG/KG 08/30/91 09/03/91 
8.0 MG/KG 08/30/91 09/03/91 

<5.0 MG/KG 08/30/91 09/03/91 

HY 
PV 
PV 
PV 
PV 
PV 
PV 

~ 1 i' ~nsR• .tAYNil ~f..PR()(~ ~Hraf 'ruu.1f lrn1af: lswRrtf -·· -~Nsl!N~ _ .. ~u1J. ...• JY ¥ 1 ! t ,- ,--
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Assaiqai Analytical Labs 
7300 Jefferson NE 
Albuquerque, NH 87109 

iii i ij ~ "-~ ' b ' 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 911773 

order #: 91-08-246 
Date: 09/05/91 12:13 
Work ID: STATION #9 o.s. YARD 
Date Received: 08/22/91 
Date Completed: 09/05/91 

************************************************************** 
* REFERENCE WO#: 91-07-330 * 
************************************************************** 

Sample 
Number 
01 
03 
05 
07 
09 
11 
13 
15 
17 

lcd>ert Amaba Caucl .,, 

~La--........ 

Sample 
Descri12tion 

OSBH3 
SG349 2.9-4.6 
SG349 14.0-14.8 
SG349 25.3-26.3 
SG360 0.0-2.5 
SG360 9.0-9.9 
SG360 19.0-20.0 
SG360 29.0-29.4 
SG361 4.0-5.0 

9 

SAMPLE IDENTIFICATION 

sample ·Sample 
Number Descri12tion 
02 SG349 0-1. 8 
04 SG349 9.0-10.0 
06 SG349 20.3-21.3 
08 SG349 29.7-30.4 
10 SG360 4.0-5.0 
12 SG360 14.0-14.7 
14 SG360 24.0-25.0 
16 SG361 0-2.5 
18 SG361 9.0-10.0 

7848 

-- ---·-- ---~---------------------



A \CAL :A.TO IC..·. em on, 

order I 91-08-246 
09/05/91 12:13 

Sample Sample 

.lbuq1 

Number 'Description 
19 SG361 16.0-16.4 
21 SG361 24.0-25.0 

ew II 109 

Assaiqai Analytical Labs 

SAMPLE IDENTIFICATION 

Sample 
Number 
20 SG361 
22 ·SG361 

Paqe 2 

Sample 
Description 

19.5-19.8 
38.9-39.3 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

f7 - D l21Mi . 
I~~ 

· CertifJ{4d By 
SYED N. RIZVI 

~t.mhr: Anabe ,,~ °"""'"' 9 lol>ardmb, lac. 
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!--f c,f--! ~--f ~--r 
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t trwon, .lbuq1 

Order I 91-08-246 
09/05/91 12:13 

TOTAL REC PET HYDROCARBONS 
Method: EPA ~18.l 

SamQle SamQle DescriQtion 
OlA OSBH3 
02A SG349 0-1. 8 
OJA SG349 2.9-4.6 
04A SG349 9.0-10.0 
05A SG349 14.0-14.8 
06A SG349 20.3-21.3 
07A SG349 25.3-26.3 
08A SG349 29.7-30.4 
09A SG360 0.0-2.5 
lOA SG360 4.0-5.0 
llA SG360 9.0-9.9 
12A SG360 14.0-14.7 
13A SG360 19.0-20.0 
14A SG360 24.0-25.0 
15A SG360 29.0-29.4 
16A SG361 0-2.5 
17A SG361 4.0-5.0 
18A SG361 9.0-10.0 
19A SG361 16.0-16.4 
20A SG361 19.5-19.8 
21A SG361 24.0-25.0 
22A SG361 38.9-39.3 

.-. Amotlcon c-J"' 
~1Le1-11Glea, .... 

~p; 109 
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REGULAR TEST RESULTS BY TEST 

Minimum: s.o Maximum: 100 

Result Units Extracted Analyzed 1lY 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/05/91 PV 
<5.0 MG/KG 08/30/91 09/05/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
8.0 MG/KG 08/30/91 09/04/91 PV 

<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
8.0 MG/KG 08/30/91 09/04/91 PV 

<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 

20 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
<5.0 MG/KG 08/30/91 09/04/91 PV 
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Assaigai Analytical Labs 
7300 Jefferson NE 
Albuquerque, NH 87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 911790 

Order #: 91-08-245 
Date: 09/06/91 08:52 
Work ID: STATION #9 
Date Received: 08/22/91 
Date completed: 09/06/91 

************************************************************** 
* REFERENCE WO#: 91-07-299 * 
************************************************************** 

Sample Sample 
Number Description 
01 OSBHl 18.9 - 19.1 
03 OSBH2 9.9 - 10.l 
05 OSBH2 31.1 - 31.3 
07 OSBH2 55.2 - 55.4 

SAMPLE .IDENTIFICATION 

sample 
Number 

.02 
04 
06· 
.08 

OSBHl 
OSBH2 
OSBH2 
OSBH2 

Sample 
Descriotion 

34.3 - 34.5 
22.5 - 22.6 
41.8 - 42.0 
69.0 - 69.2 

7821 
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L 
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order I 91-08-245 
09/06/91 08:52 

Assaiqai Analytical Labs 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7390 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

........ "-"""' Cmd el 

~· Lihar-a, Inc. 

Paqe 2 

ra~ 
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Order I 91-08-245 
09/06/91 08:52 

TOTAL REC PE~ H~DROCARBONS 
Method: EPA 418.1 

Samgle Samgle Desc~igtion 
OlA OSBHl 18.9 - 19.l 
02A OSBHl 34.3 - 34.5 
OJA OSBH2 9.9 - 10.1 
04A OSBH2 22.5 - 22.6 
05A OSBH2 31.1 - 31.3 
06A OSBH2 41.8 - 42.0 
07A OSBH2 55.2 - 55.4 
OBA OSBH2 69.0 - 69.2 

'" ....... ~c.....lel 
,....,,, . . t-"'f . -~ 

Assaigai Analytical Labs Page 3 

REGULAR TEST RESULTS BY TEST 

Minimum: s.o Maximum: 100 

Result Units Extracted Analyzed DY 
12 MG/KG 08/28/91 09/04/91 PV 

<5.0 MG/KG 08/28/91 09/04/91 PV 
<5.0 . MG/KG 08/28/91 09/04/91 PV 
<5.0 MG/KG 08/28/91 09/04/91 PV 

68 MG/KG 08/28/91 09/04/91 PV 
24 MG/KG 08/28/91 09/04/91 PV 
16 MG/KG 08/30/91 09/05/91 PV 
16 MG/KG 08/30/91 09/05/91 PV 

-~ -~ f ~ ' f ! i I l J 

- ---
' 

' 

~ ~ " J 
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Assaigai Analytical Labs 
7300 Jefferson NE 
Albuquerque, NM 87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 911791 

Order #: 91-08-247 
Date: 09/06/91 09:01 
Work ID: STATION 9 O.S. YARD 
Date Received: 08/22/91 
Date Completed: 09/05/91 

************************************************************** 
* REFERENCE WO#: 91-08-024 * 
************************************************************** 

sample Sample 
Number Description 
01 OSBH3 44.1-44.3 
03 OSBH4 27.5-27.7 
05 OSBH5 19.6-19.9 
07 OSBH6 13.6-13.8 
09 OSBH6 52.6-52.8 
11 OSBH7 22.1-22.3 

>4tmber. A.....i... n.acl "' ...._....La.__ ........ 9 

SAMPLE IDENTIFICATION 

Sample · Sample 
Number Description 
02 OSBH3 54.8-55.0 
04 OSBH5 14.0-14.2 
06 9SBH5 23.4-23.6 
08 OSBH6 47.0-47.2 
10 OSBH6 70.0-71.0 

7885 
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Order I 91-08-247 
09/06/91 09:01 

Ubuq lcw I '7109 

Assaigai Analytical Labs Page 2 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 

~ .. ..-., "'-"-c..n.I"' 
I~ l.ol>or-leo. IDc. 

f l 

LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

tnstt; iAYHO~ ~ootf PART~ ~-'~ 

~-~ 
Certif ied\JBy 
SYED N. RIZVI 

~ ~ ~ Ii j f i ' '! ~ ·--: 
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}. '100 · !ATO IC.·· man Jbuq 

order I 91-0B-247 
09/06/91 09:01 

TOTAL REC PET HYDROCARBONS 
Method: EPA 41e.1 

SamQle SamQle DescriQtion 
OlA 
02A 
OJA 
04A 
05A 
06A 
07A 
08A 
09A 
lOA 
llA 

ltmh:r. A....w- c..td"' 
~1 L.d>oralmleo, h:. 

OSBH3 
OSBH3 
OSBH4 
OSBH5 
OSBH5 
OSBH5 
OSBH6 
OSBH6 
OSBH6 
OSBH6 
OSBH7 

44.1-44.3 
54.8-55.0 
27.5-27.7 
14.0-14.2 
19.6-19.9 
23.4-23.6 
13.6-13.8 
47.0-47.2 
52.6-52.8 
70.0-71.0 
22.1-22.3 

. r 1 f ~ ! f ~ 

few l. '109 

Assaigai Analytical Labs Page 3 

REGULAR TEST RESULTS BY TEST 

Minimum: s.o Maximum: 100 

Result Units ·Extracted Analyzed ~ 
16 MG/KG 08/29/91 09/03/91 PV 
16 MG/KG 08/29/91 09/03/91 PV 

<5.0 MG/KG 08/29/91 09/03/91 PV 
<5.0 MG/KG 08/29/91 09/03/91 PV 

16 MG/KG 08/29/91 09/03/91 PV 
12 MG/KG 08/29/91 09/03/91 PV 
12 MG/KG 08/29/91 09/03/91 PV 

<5.0 MG/KG · 08/29/91 09/03/91 PV 
<5.0 MG/KG 08/29/91 09/03/91 PV 
<5.0 MG/KG 08/29/91 09/03/91 PV 
<5.0 MG/KG 08/29/91 09/03/91 PV 



I lCAL lATO {C. •• ·-an IJbuq {ew I 7109 

Assaigai Analytical Labs 
7300 Jefferson NE 
Albuquerque, NH 87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
Attn: LARRY CAMPBELL 
Invoice Number: 911792 

Order #: 91-08-248 
Date: 09/06/91 09:02 
Work.ID: STATION 9 O.S. YARD 
Date Received: 08/22/91 
Date Completed: 09/05/91 

************************************************************** 
* REFERENCE WO#: 91-08-048 * 
************************************************************** 

Sample 
Number 
01 
03 
05 
07 

OSBH7 
OSHB8 
OSBH8 
OSBH9 

Sample 
Descrintion 

33.5-33.7 
4.6-4.9 
49.7-49.9 
32.0-32.5 

SAMPLE.IDENTtFICATION 

Sample 
Number 
02 
04 
06. 
08 

OSBH7 
OSBH8 
OSBH9 
OSBH9 

sample 
Descrintion 

37.0-37.2 
33.9-34.1 
4.5-4.9 
47.5-49.7 

, .. ......, "--"-Camel 
I el 
~....__ ........ -

7908 
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order I 91-08-248 
09/06/91 09:02 

~ 

! 
New 7109 

Assaigai Analytical Labs 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

Page 2 
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Certif iE\d By 
SYED N. RIZVI 
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order # 91-08-248 
09/06/91 09:02 

TOTAL REC PET HYDROCARBONS 
Method: EPA 418.1 

samgle samgle gesc[igtion 
OlA 
02A 
OJA 
04A 
05A · 
06A 
07A 
OOA 

. ......, .A-a. 

OSBH7 33.5-33.7 
OSBH7 37.0-37.2 
OSHB8 4.6~4.9 

OSBH8 33.9-34.1 
OSBHO 49.7-49.9 
OSBH9 4.5-4.9 
OSBH9 32.0-32.5 
OSBH9 47.5-49.7 

e 

Assaigai Analytical Labs Page 3 

REGULAR TEST RESULTS BY TEST 

Minimums s.o Maximums 100 . 

Result units Extracted Analyzed 
<5.0 MG/KG 08/28/91 09/04/91 

12 MG/KG 08/28/91 09/04/91 
12 MG/KG 08/28/91 09/04/91 

<5.0 MG/KG 08/28/91 09/04/91 
12 MG/KG 08/28/91 09/04/91 

8.0 MG/KG 08/28/91 09/04/91 
150 MG/KG 08/28/91 09/04/91 
8.o MG/KG 08/28/91 09/04/91 

..,..,...,.,. ....... ::::: 
i--------, ,--, .z-- !~: 1--~~ 1-f , __ ; ·~--'~ !-f ·~--~ ~--~;" f 

lldS lll!l'Olfr MAY tlOT Ill ~OOUO!f) 11'1 PAllTCft IN FUU. WITTIOUT Tiii! l!XPRF~t WlllTT1>NIV\N•aNTnonm • ••-·•-·-
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PV 
PV 
PV 
PV 
PV 
PV 
PV 
PV 
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A ICAL :ATO _IC. • . J111C11. 

order I 91-11-156 
11/20/91 14:50 

Test Description 

i ~ i i i i i i i j 

-UbalL .• __ .fnl ____ .not 

Aaaaigai Analytical Laba 

i i I j _J j .. i t_I • 

Page & 

TOTAL REC PET HYDROCARBONS 
Result 

e.o 
Limit 

s.o 
Units . Analyzed Bl! 
MG/KG 11/19/91 PV 

.. .....,, A-a.c....l ol 

>lrfrMmt t..ai...11 ........... - THIS ll!POllT MUST NOT Ill! U~l!D IN ANY MllNNU IY THI! CUl'HT Oil ANY OTffl!l THiil!' PAllTY TO Cl.AIM PlODllCT rNooUrMPtff IY THI 
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~LYTICAL LAllOUTOIUllS, INC.• 1JOO M--.N.B. • ~ "-" Muloo lllOf 

order I 91-11-156 
11/20/91 14150 

Aaaai9ai Analytical Laba 

TEST METHODOLQGIBS 

Page 7 

BENZENE,-TOLUENE, ETHYLBENZENE, XYLENES: USEPA METHOD# 602/8020 

TOTAL RECOVERABLE PETROLEuM HYDROCARBONS(IN SOIL) • USEPA METHOD # 418.1 

Mo...., A-'-c-1 ti 

·~ 1..-J ' 
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PARAMETER 

Pit 1 Pit 1 
2.8 1 -3.0 1 9.2 1 -9.4 1 

Iotal Recoverable 
Petcoleun H~rocarbons 
'!!!Slks2 Method 418.1 

25,000 39,000 

PARAMETER 

Pit 2 Pit 2 

TABLE 4 

S114MARY Of ANALYTICAL RESULTS FOR 
TOTAL RECOVERABLE PETROLEIJC HYDROCARBON OCCURRENCE 

AT ROS"l:LL COMPRESSOR STATION 

SAMPU HIJCBER 

Pit 1 Pit 1 Pit 1 Pit 1 
13.5 1 -13.71 18.81 -19.0 1 26.81 -27.01 30.61 ·30.81 

55,000 20,000 11,000 16 

IAMPL~ IJ!!!BER 

Pit 2 Pit 2 Pit 2 

Pit 1 
41.61 -41.81 

16 

Pit 2 
26.0 1 -26.2 1 29.1 1 -29.3 1 39.81 -39.91 44.1'·44.3 1 57.5 1 -57.8 1 69.91 -70.1 • 

Jotal Recoverable 
fetroleun H~rocarbons 
'!!!Slks2 Method 4181 ] 

170 BOL 2600 44 250 BDL 

PARAMETER SAMPL~ UBER 

SG 86 SG 86 SG 86 SG 86 SG 86 SG 91 SG 349 
13.5 1 -13.71 18.71 ·18.91 24.91 -25.1 1 35.0 1 -35.21 40.5 1 ·40.71 28.6 1 -28.81 0.0 1 -1.8' 

Jotal Recovecabte 
e~tcoleun H~drocacbon• 
'!!!Slksl Method 4]8 1 ] 

18,000 5200 BDL a.o BDL BDL BDL 

14 

.i I .~ 

Pit 1 Pit 2 
43.5 1 -43.71 002 

56 BOL 13,000 

Pit 3, BH·1 Pit 3, IH-2 
30.71 -30.91 25.0 1 -25.2 1 

IDL IOL 

SG 349 SG 349 SG 349 
2.91 -4.61 9.0 1 -10.01 14.01 -14.8 1 

BOL IDL BOL 



i t ii, 

PARAMETER 

SG 349 SG 349 
20.3 1 ·21.3 1 25.3 1 ·26.3 1 

Total Recoverabl! 
fetroleun Hxdrocacbon! 
'!mllks2 Hethod 4]811 

BOL BDL 

PARAMETER 

SG 360 SG 361 
29.01 ·29.4 1 0.0 1 -2.s• 

Total Becoverabl! 
fetroleun Hxdrocarbons 
'~lks2 Method 4181 ] 

2.0 BDL 

PARAMETER 

OS BH·1 OS BH·2 
34.3 1 ·34.5 1 9.9 1 ·10.1 1 

Iotal Recoverable 
fetroleun Hxdrocar~s 
'1m1lks2 Method 418 1 1 

BDL BDL 

l i 

TABLE 4 (Continued) 

SlJtMARY Of ANALYTICAL RESULTS FOR 
TOTAL RECOVERABLE PETROLEIJ4 HYDROCARBON OCCURRENCE 

AT ROSWELL C<»IPRESSOR STATION 

SAMPU NUMBER 

SG 349 SG 349 SG 360 SG 360 
29.71 ·30.4 1 0.0 1 -2.5 1 4.0 1 ·5.0 1 9.0 1 ·9.9• 

BDL BDL BDL BDL 

SAMf bE NlMBEB 

SG 361 SG 361 SG 361 SG 361 
4.0 1 ·5.0 1 9.0 1 -10.01 16.01 ·16.4 1 19.5 1-19.81 

BDL BDL BDL BDL 

SAMPLE NlMBER 

OS BH·2 OS BH·2 OS BH·2 OS BH·2 

l i J. 

SG 360 SG 360 SG 360 
14.01 ·14.71 19.01 ·20.01 24.01 ·25.0 1 

BDL BDL BDL 

SG 361 SG 361 OS 8H·1 
24.01 ·25.01 38.91 ·39.J• 18.91 ·19.1 1 

BDL BDL 12 

OS 8H·2 OS IH·J 
22.s•-22.61 31. 1'·31.31 41.8 1 ·42.0 1 55.2 1 ·55.4 1 69.0 1 ·69.2 1 21.01 -21.2 1 

BDL 68 24 16 16 IDL 

15 
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PARAMETER 

OS BH·l OS BH·l 
44.1' ·44.3 1 54.8 1 ·55.01 

Iot•l B1~ov1c1bl1 
fetcoleu11 UX!!roc•rbons 
'!milks~ Method 418 11 

16 16 

PARAMETER 

OS BH·6 OS BH·6 
52.61 ·52.81 70.01 ·71.01 

Iot•l Recov9c1bl1 
fetroleun HX!!roc1rbons 
'!milks} Method 418,l 

BDL BDL 

PARAMETER 

OS BH·8 OS BH·9 
49.71 ·49.9 1 4.5 1 ·4.91 

Iot1l Recov1c1ble 
fetco!eun Hk'.!!roc1cbons 
l!!!ilksl Method 4]8.] 

12 8 

BDL •below detection limit of 5.0 1119/kg. 

j i -i 

TABLE 4 (Continued) 

SlJtMARY OF ANALYTICAL RESULTS FOR 
TOTAL RECOVERABLE PETROLElll HYDROCARBON OCCURRENCE 

AT ROSUELL CC»1PRESSOR STATION 

§AMPL( !!BER 

OS BH·4 OS BH·5 OS BH·5 OS BH·5 
27.5 1 ·27.2 1 14.01 ·14.2 1 19.61 ·19.91 23.4 1 ·23.61 

BDL BDL 16 12 

SAMPbl NlMBER 

OS BH·7 OS BH·7 OS BH·7 
22.1 1 -22.1 1 ll.5 1 ·33.71 37.0 1 ·37.2 1 

BDL BDL 12 

SAMPbE !!!BER 

OS BH·9 OS BH·9 BH·10 
32.0 1 ·32.5 1 47.5 1 ·49.71 37.3 1·37.6 1 

150 8 BDL 

16 

~' ~I 

OS IH·6 OS BH·6 
13.61 ·13.81 47.0 1·47.2 1 

12 BDL 

OS BH·8 OS IH·8 
4.61 ·4.91 ]].91 •]4.1 I 

12 BDL 

BH·11 
36.3 1 ·36.71 

8 
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Halliburton NUS 
1992 Ground-Water Analytical Results 
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APPENDIX E 

ANALYTICAL LABORATORY REPORTS 
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1•1t. HALLIBURTON NUS 
\';r/ Environmental Corporation 

Environmental LaboraJories 

CLIEM'T PW£: 
ADORES$: 

ATTENTia.: 

StlFLE ID: 
tlJS SNl'l.E NO: 

P.O. NO.: 

TEST 
LN CODE 

1 OSVIXW 

CLEVELAND 
(216) 891-4700 

LASmATIRY MALYSIS REPORT 

~~p~ 

P.O. BOX 1717 
ftOSEU., 111 88201-
LARRY CtlF88.L 

STAna. g - PIT 
t-m19130 
E51201 

DETERIUNATIOH 

ffEM>IX IX sam«.ATIL.S IN ~TER 
1.2.4-Trtcnlorct>enzene 
l12-0tcn1orebenZ!n@ 
1.3-i>tcnlorooen?en@ 
114-otcnlo~ene 

2,4,s-Trtcnloropnenol 
2,4,s-rr1cn1or~ol 

2.4-o1cn1oropneno 1 
214-ollll'tnylphenol 
214-o1n1tropf'1ln01 
2r4-o1n1trotoluene 
2.e-o1n1trotoluene 
2-Chloronaportnalene 
2-<hloropnenol 
~thylnapntnalene 

2-f'tthylpnenol <Kresal> 
2-fUtroantUne 
2-Nt trOf'tltnO 1 
l1l•-i>tet1lorebfnz1a1ne 
3-fttthylpnenol 
3-N1 troan111ne 
4,s-o1n1tro-2-tlttnylphen0l 
4-irmophenyl pnenyl ether 
4-Chloro-3-.etnylpnenol 
4-0\loroan111ne 
4-Chloropnenyl phenyl ethlr 
~lptienol 
4-Ht tro;n 11 tne 
4-Nl tropienol 
Ac~ 
Acen~lene 

• HOUSTON 
(713) 488-1810 

5350 Campbells Run Road 
Plttst3urgtt, 'pA 15205 

900 Gemini Awnue 
Houston. TX 77058 

• 

OCtocer 01. 1992 
Rtport No.: ooimao8 

Slc't1on A Page 1 

MJS CLIENT NO: 
llJRIC IR>ER NO: 
~NO: 

DATE SMPtB>: 
DATE RECEl'S: 
tlPPROlJED BY: 

RESU..T 

( l3 
< l3 
( l3 
( 33 
< ee 
( l3 
( l3 
( 33 

< USO 
( 33 
( l3 
( l3 
< l3 

51 
( l3 

( 160 
( l3 
< ee 
( l3 

( 160 
( 160 
( 33 
( l3 
( 33 
( 33 
250 

< 160 
( 160 
( 33 
( 33 

0085 0044 
~ 

21-59-92 
22-SEP-92 
L Blyer 

UIJll. 
UIJll. 
UIJll. 
UIJIL 
uglL 
UIJll. 
uglL 
UCJl1.. 
UIJIL 
UIJIL 
uglL 
UCJI\. 
UIJll. 
UIJI\. 
uglL 

UIJl1.. 
uglL 
UIJll. 
UIJIL 
UIJIL 
UIJll. 
UIJIL 
UIJIL 
UIJll. 
UIJll 
UIJIL 
ugll. 

UIJll 
uglL 
uglL 

PITTSBURGH 
(412) 747-2580 
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t••\ HALLIBURTON NUS \'J)' Environmental Corporation 
Environmental Laboratories 

CLIENT PW£: E1RJf WP~ 
SNFt.E ID: STATICJt 9 - PIT 

rlJS SlllRE Pl>: l«J219130 

TEST 
LH COOE DETDMNATI!lf 

Ac1tcp'1enone 
An111n• 
Antnracent 
Ben%1d1ne 
Benzo<a>antnriCeM 
Benzota>pyrene 
Benzo<b>fluorentnene 
Ben%otgn1>J»f'ylene 
Bln%o<k>fluorentnene 
Bemotc Acid 
Benzyl alcohol 
&enzyl butyl ptrtnalat1 
e1s<2-Cnlor~tnoxy>111tnane 
81SC2-Chloroetnyl)ttnfr 
Bts<2-i:nlorotsapropyl>etntr 
B1s<2-Etnylhtxyl>prrtnalatf 
cnrysene 
Dt-n-tu'ttlyl pntnalate 
01'"1Hetyl ptrttialate 
DtbenZOfUran 
Dlettlyl phthalate 
D1wtnyl phttlalate 
Fluorentnene 
Fluorene 
Htxacnlorec>enzene 
Hecacnlorocutadtene 
Ht>cacnlorocyclcpentidtene 
Hexacnloroetnane 
Indeno<l•213-cd>pyrent 
Isoptioron. 
N-M1trosod1Rtnylam1ne 
tHU tro50d1pneny1a111ne 
Napntnalene 
N1trobtnZene 
Pentacnloropnenol 
Phlnantnr~ 

Phenol 
Pyren. 
Pyridine 

CLEVELAND • HOUSTON 
(216) 891-4700 (713) 488-1810 

': .. ~· 

5350 Campbells Run Road 
Pittst>urgh, PA 15205 

l,;UENT OUPLICA TE 

900 Gemini Avenue 
Houston. TX 77058 

OctcOer' 01, 1992 
Report No.: 00020808 

Stct1on A Page 2 

RESU..T 

( 33 ug/L 
( 33 uglL 
< 33 ugll 

< 160 UCJIL 
< 33 ugll 
( 33 UCJIL 
< 33 ugll 
< 33 ugll. 
( 33 ugll 

< HSO ugll 
< 33 uglL 
< 33 ugll. 
( 33 uglL 
< 33 uglL 
( 33 UIJIL 
( 33 UCJIL 
< 33 UIJIL 
( 33 ugll. 
( 33 uglL 
< 33 uglL 
< 33 UIJIL 
< 33 UCJIL 
< 33 uglL 
< 33 uglL 
( 33 UIJIL 
< 33 ugll. 
( 33 ugll 
< 33 UIJIL 
< 33 UCJIL 
( 33 uglL 
( 33 UIJll 
( 33 ugll. 

34 uglL 
( 33 UIJIL 

( 160 uglL 
< 33 uglL 
< 33 UIJll 
( 33 uglL 
< ee uglL 

• PITTSBURGH 
(412} 747-2580 



l~:t. HALLIBURTON NUS 
\~:J Environmental Corporation 

Environmental i.Aboratories 

~TCJrt tfa.YSlS REParr 

CUEHT Ntl£: 9RI' GM PIPEL.D£/TRANS5E 
SNFt.f ID: STAntw 9 - PIT 

flJS s.wit.E NO: H0219130 

'""" 
lEST 

LH COOE CETEmUNAncw 

n-N1tr050-d1--n"""Fcpvla111ne 
3 APPel>IX IX va.ATILES IN *TER 

1.1,1-Trtcnloroetnane 
1,1,2.2-Tetracnloroetnane 
1.1.2-rr1cn1oroei:nane 
1.1-otcnlore@tnane 
1.1-01cn1oroetnene 
1,2,J-Trtcnloropropane 
1.2-Dicn1oroetnane ,,,.,, 
lr2-Dtcnloropropane 
1,4-01cn1oro-~ 

2-i3Utanone <fEX> - 2-Chloroetnylvinyl Ettler 
2-He1canat• 
~tnyl-2-Pentan«it <PUSK> 
atone 
Acrolein 
Acrylon1trtlt 
8fnzerle 
Ell"09Dd1cn1or011etnaM 
Bromforw 
Bra..tnane 
carbon d1SU1F1de 
Cartxln tetracnlor1df 
Olloroeenzene 

"" 
Chlorod1bre11metnane 
Chloroetnane 
Chlorofo,.. 
Chlore11ttnane 
D1br~ 

01cn1orodirluor~tnane 
Etnanol 

""' Ethyl Ntnacry late 
EtnylbenZen. 
IodCllettiane <Pletnyl iodide> 
"'1:hy lent Chl ort df 
P/ft XyleM 
styrfM 
Tetracnloroetnene 

CLEVELAND • HOUSTON 
(216) 891-4700 (713) 488-1810 

5350 Campbells Aun Road 
PlttsbUrgn. PA 15205 

1,,UCN I UUt"l..11.."' IC 

900 Gemini Avenue 
Houston. TX n058 

Octoeer O 1. 1992 
Report No.: 00020808 

Stctlon A Pagt 3 

RESU..T 

( 33 ug/L 

180 IJ9I\. 
< 30 IJ9I\. 
< 30 UC}ll 
5eO ug/L 

< 30 IJ9I\. 
< 30 uglL 
( 30 UC}ll 
< 30 UIJll 
< eo uglL 
220 uglL 

< eo UIJl1.. 
<so UIJl1.. 
< eo ugll. 
< eo UIJll 

< eoo ug/L 
< eoo UC}ll 

370 uglL 
( 30 UIJll 
< 30 UC}ll 
< eo UIJl1.. 
( 30 UIJll 
( 30 ug/L 
< 30 UIJl1.. 
< 30 uglL 
< eo uglL 
< 30 uglL 

' eo uglL 
( 30 uglL 

< 120 uglL 

• uglL 
< 80 ugll 
110 uglL 

< eo uglL 
( 30 uglL 
820 UIJll 

( 30 UIJll 
< 30 uglL 

• PITTSBURGH 
(412) 747-2580 



·~\HALLIBURTON NUS 
\';:J Environm~ntai Corporation 

Environmental Laborazories 

1.ABORAmrf ANALYSIS ~T 

CLIEHT rw£: E1iU'GASP~ 
SNl'lE ID: STATI!Jt 9 - PIT 

Pl.JS SAPA.E NO: H0219130 

'"" 
TEST 

LN Crx>E DElERftINATIC. 

Toluene 
Trtcnloroetnene 
Tric:nlorOfluorOlle'tnane 
Vinyl acetate 
Vtnyl cn1or1d! 
c1s-1,~1cn1oroe~ 

cts-1,3-0iehloropropene 
o-Xylene 
trans-1.2-01c:n1oroetnene 
trinS-113-0icnloropropene 

5 MSW Arsen1C1 Total (~) 
8 ASAM lm'1Lm• Total <Ba> 
7 ACDW taallLm• Total <Cd> 
8 ACRW Olra.ti.m. Total <Cr> 
g AHGW fttrCUry• Total <Hg> 
10 AAGiil suver. Total <Ag> 
11 ~ I.Nd, Total <Pt» 
12 ASal Selenti.m. Total <Se> 
13 !685 P!trolet.11 Hydrocart>ons 

5350 CampbeUs Run Road 
PlttsbUrgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

QctgC)er 01. 1992 
Report No.: 00020808 

Sect1cn A Page 4 

REStl.T 

61 ugll 
< 30 ugl1.. 
< 30 uglt.. 
< 60 ugl1.. 
( 60 ugl1.. 
< 30 uglL 
< 30 UC}I\. 

120 UC}I\. 
< 30 uglt.. 
< 30 UIJll. 
0.19 llCJI\. 
4.4 llgll. 

( 0.005 m;t'l 
0.01 llJl1. 

< 0.0002 llgl1.. 
< 0.01 llJl1. 
( 0.05 llCJI\. 

< 0.003 m;t'l 
'17 m;t'l 

C!JIENTS: • Thts analytt .as not det!<:Ud by a c0111pUtertzed searcn Of tne c:tirOEtogru. 

CLEVELAND 
(216) 891-4700 

.,. . . .. 
• HOUSTON 

(713) 488-1810 
• PITTSBURGH 

(412) 747-2580 
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'•"ltt'i' 

:•:.HALLIBURTON NUS 
\';f)' Environmental Corporation 

Environmental Laboratories 

SM't£ PREPARATION 
TEST PREP LR-

.H COOE BATCH l'£TKlD DATE/111£ ANtLYST 
LR-

5350 Campbells Aun Road 
Pltt.sburgn, PA 15205 

CLIENT DUPLICATE 

900 Gemini Avenue 
Houston, TX 77058 

OctoCtr 01. 1992 
Re$1Cft No.: 00020808 

5ect1on 8 Pagt 1 

SllPlE AIW.YSIS 
tH.S 

l1£nU> DATEITD£ tlW..YST BATCH INSTRll£ffT 

'+W'LE ID: STATION 9 - PIT MJS SllFt.E HO: lfl219130 

0 
l 
2 
3 

s. 
"2 
9 

OSIJIXW 26261 19-3520 23-SCP-92 0400 RDQ 19-9270 25-SEP-92 1205 GlM 
OVIXW 26:JM NA li-8240 25-SEP-92 1615 GaF 
MSW 2a313 19-l'OeO 23-SEP-92 om T1'I 19-70e0 24-SEP-92 2224 Cl'Ki 
ASAM 25312 19-3010 1~10 24-sc?-92 1215 JSP 
ACDW 26312 19-3010 23-SEP-92 0900 T1'I 19-7130 24-SEP-92 1942 PBA 
ACRli 26312 19-3010 19-eOlO 24-SEP-92 14'6 JSP 
Al-6' 2S33 NA 19-7470 24-scP-92 1000 RAS 
~ 2a313 19-70C50 19-7780 2&-SEP-92 1004 Cl'Ki 
APSW 2a312 19-3010 19-eOlO 24-5CP-92 1405 JSP 
ASSI 26313 19-n40 19-n40 24-scP-92 1837 Cl'Ki 
I685 ~286 ~18.1 02-418. l 22-SEP-92 1159 UH 

l'tettiod Uterature Reference 
EPA-ftftnocis For cne.1ca1 Milysts oF water & wastes. 1984. 
EP~Test ~ For Evaluating So11d waste. 3rd ea. NoY. 1a 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

• 

28145 GOIST 
29278 GOISQ 

4C!5fET 
40(J£T 

30IJ£T 
40CJET 
124WAT 
30llET 
GJIET 
30!5l'IET 
302MAT 

PITTSBURGH 
(412) 747-2580 



t•:a HALLIBURTON NUS 
\'C:J Environmental Corporation 

Environmentai LaboTtllories 

TEST S1.RROGA TE 
LN COOE CIJl'OtN) 

SAll'l.E ID: STATI~ 9 - P!T 

2 S8NAW GC/"5 SHA Sl.RROGATES 
2,4.6-Tribt'omopnenol 
2-F1uorui1pneny1 
2-Fluor~l 

N1 trooenzen~ 
~o1-d5 

p-Ter~yl-d14 

4 SUOAW GC/l'IS va.ATILES Sl.RRQGATES 
1.2-01cn1oroetnane-d4 
4-8rOllOf'luorocenzene 
Toluene-dS 

CLEVELAND 
(216) 891-4 700 

• 

·- .. .-
HOUSTON 

(713) 488-1810 

CLIENT DUPLIC 

5350 Campbells Aun Road 
Pittstlurgl'I, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

• 

OctcOtr 01. 1992 
Repor~ No.: 00020808 

Sect1on c Page 1 

83 
87 
28 
53 
28 
53 

102 
109 
98 

REF 
LN 

1 

3 

PITTSBURGH 
(412) 747-2580 



.. . . .,, 

I~~\ HALLIBURTON NUS 
\1J.I Environmental Corportllion 

Environmentai laborawries 

TEST 
COOE OETERPIINATICJf 

BATCH: 25286 StW'lE ID: Lab Control Sa.lple 

1585 Petrolet.m Hydrocarocns 
I685 Petrolet.m Hydrocaroons 

BATCH: 2eJ12 S'IWl.E IO: Lao Control ~le 

A8llW BarU.ill• Total <Ba> 
ACDW Cadlui.. Total <Cd> 
ACRW ChrOllti.. Total (Cr) 
APBW Lead. Total (Pt)) 

BATCH: 26313 S.wL£ ID: Lab Control Sali!'lle 

AAGW suwr. Total <Ag> 
MSW ArsenlC• Total <As> 
ASCW se1enu.-. Total <se> 

BATCH: 26333 s.wt.E IO: LaD Control Sa.ple 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

5350 Campbells Aun Road 
Pittsburgh, PA 15205 

CLIENT DUPLJC. 

900 Gemini Avenue 
Houston. TX nosa 

OctoDer 01. 1992 
Report No.: 00020808 

P£RCEHT 
RECOVERY 

94.0 
94.0 

90.0 
lOCS. 0 
95.0 
98.0 

105.0 
115.0 
110.0 

95.0 

• 

Stct1an D Pa91 1 

ACaPTtllCE 
LimTS 

ti.IS Sllft£ P«l: tm19864 

MJS s.wt..E P«l: Mu.219893 

ti.IS SAlf'l.£ P«l: tm19895 

MJS Stlft.E NO: 11)219924 

PITTSBURGH 
(412) 747-2580 



l.C~\ HALLIBURTON NUS 
\'JI Environmental Corporation 

Environmental Laborazories 

TEST 
COOE Dtttn11nat1on 

QlW.ITY CtJfTR<l. REPORT 
rEnQ) BLJHc DATA 

BATCH: ~1 SNPLE m: l'letnod 81 ante 

OSVlX1il APflel)IX IX seuwl.ATILES IN WATER 
01-n-wtnyl ptTtnalatt 
D1-1H>C'tyl pntnalate 
D1benzofuran 
D1!ttlyl pntnalate 
01Etnyl pntnalate 
Fluorantnene 
Fluorene 
Htxacnlorooenzene 
HtKacnlorocutidlene 
Hl>cacnlorocyclopentadlene 
Hexacnloroetnane 
Indlno<t.2,J-ed>pyrene 
11214-Trtcnlorocenzene 
l12-0tcn1orocen?ene 
1,3-01cn1orooenzene 
l14-Dtcn1orct>enzene 
21415-Trtcnloropnenol 
21416-Tr1cn1or~ol 

2.4-0tcn1oropneno1 
214-DtlH'ttlylpnertol 
214-D1n1tropnenol 
2.4-01n1trotoluene 
21&-0tnttrotol~ 

2-0lloronapntnalerie 
Hhlorophenol 
2-flftflyln~lene 

2--ftetnylphenol <o-Crtsol> 
2-N1troan1Une 
2-ffltropnenol 
4-ftetny l pneno 1 
3,3•-01cnlorocenz1d1ne 
J-H1troan111ne 
41&-01n1tro-2-tietnylptlen01 
4-Br~l pnenyl etner 
4-(hloro-3-.etnylptienol 
Isopnorone 
~1troSOdt11etnyla.11ne 

tHU t~tpneny la.line 
~lene 

CLEVELAND • HOUSTON 
(216) 891-4700 (713) 488-1810 

.. . ... .. 

5350 Campbell• Run Road 
Pittsburgl'I, PA 15205 

CLIENT OUPUC 

900 Gemini Avenue 
Houston. TX nosa 

OCtCDtr 01. 1992 
Report No.: 00020808 

Sect1on £ Page l 

REStLT lfiITS 

MJS SAPPt.£ Ml: H0219S36 

( 10 UCjll 
( 10 UCjll 
( 10 lJ9ll. 
< 10 IJ9IL 
< 10 UCJIL 
< 10 uglL 
< 10 uglL 
( 10 uglL 
( 10 uglL 
< 10 UCjll 
( 10 uglL 
( 10 14'1-
( 10 ugll 
( 10 uglL 
( 10 UIJIL 
< 10 IJ9IL 
( 50 UIJIL 
( 10 ug/L 
< 10 uglL 
( 10 IJ9IL 
( 50 uglL 
( 10 UIJIL 
< 10 UIJIL 
< 10 UCjl\. 
( 10 l4'l 
( 10 uglL 
( 10 UIJIL 
( 50 ugll.. 
( 10 UCjl\. 
( 10 UCjl\. 
( 20 uglL 
( 50 ugll.. 
( 50 uglL 
( 10 uglL 
< 10 uglL 
( 10 UCJIL 
( 10 UIJll 
< 10 UCjl\. 
< 10 tJ9ll 

• PITTSBURGH 
(412) 747-2580 



.. . . . . 
l.t:a HALLIBURTON NUS 
\•P Environmental Corporation 

Environmencai Labora1ories 

TEST 
CCl>E Dfttr91nat1on 

Ntirot>enzen. 
Pentacn1oropneno1 
Phenantnrene 
t'nenol 
Pyrene 
Pyrtdtne 
n-Httroso-dt-n-propy1a111ne 
3-f'lftny lptlenO 1 
4-Cnloroan111ne 
~nloropnenyl pnenyl etner 
4-H1troan1l 1ne 
4-Nt tropneno 1 
Ac:enapntnene 
Ac:enapntny 1 ene 
at~one 
An111ne 
Mtnracene 
Blnztd1ne 
Blnzo<a>antnracene 
Benzo<a>pyrene 
Benzo<b>fluorantnene 
Blnzo < 9t11 > pery lene 
Benzo<k>fluorantnene 
91nzo1C Ac:td 
Benzyl a1cono1 
Benzyl outyl phtnalite 
Btsc2-Cn1oroetnoxy>111tnane 
81s<2-cttloroetriyl>etner 
Bts<2-Chloro1soi:iropyl>etner 
81SC2-£tnylhe><yl>pntnalatt 
01rysene 

BATCH: 2fi288 SflFlE ID: r.ett!Od Blank 

I685 Petroleta Hydrocartons 
I885 Petroleum Hydrocartons 

BATCH: 26312 S~ ID: r.etnod Blank 

ABt.W Barltm• Total <Ba> 
ACnw Cadllt•• Total CCd) 
ACRW aromttm. Total <Cr> 
~ LNd1 Total <P!>> 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

CLIENT OUPLICAT 

5350 Campbell• Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

• 

Octol:ler 01, 1992 
Report No.: 00020808 

Sfct1on E Page 2 

REStU tJaTS 

< 10 uglL 
< 50 uglL 
< 10 uglL 
< 10 ugll 
< 10 uglL 
< 20 uglL 
< 10 ugll 
< 10 uglL 
< 10 uglL 
< 10 ugll 
< 50 ugll 
< !SO uglL 
< 10 ug/L 
< 10 uglL 
< 10 uglL 
< 10 uglL 
< 10 uglL 
< 50 UIJl1.. 
< 10 uglL 
< 10 uglL 
< 10 uglL 
< 10 uglL 
< 10 uglL 
< 50 uglL 
< 10 uglL 
< 10 uglL 
< 10 uglL 
< 10 ugll 
< 10 uglL 
< 10 ugll 
< 10 uglL 

MJS 5m'l.E NO: H0219865 

< 0.2 llg/L 
< 0.2 llg/L 

MJS StlFt£ NO: l-0219894 

( 0.1 llg/L 
< 0.005 llg/L 
( 0.01 "JI\.. 
( 0.05 llg/L 

PITTSBURGH 
(412) 747-2580 



1:1\ HALLIBURTON NUS 
\'Cl' Environmtntai Corporation 

Environmentai i.Aboraiories 

TEST 
C(l)E 0tter111nat1on 

BATCH: 28313 StlFlE ID: l1etnod Blillk 

AA(ii Sllvtr. Total <Ag> 
AASW Arsenic. Total <As> 
A.SEW s.1en1U11. Total <Se> 

BATCH: 26366 SflFlE ID: l'!etnod Blame 

0tJIXW lffEM>IX IX VCUTIL£S IN WATER 
1.1.1-Trtcnloroetnine 
l.1.2.2-retracn1oroett1ane 
1.1.2-Tric:hloro.tnane 
1.1-01cn1oroetnane 
1.1-01cn1oroetnene 
11213-Trtcnloropropane 
1.2-01cn1ort>etnane 
l12-0tcn1oropropane 
l14-0tcn10~2-bUtene 

2-BUtanone <!'EC> 
2-<l'lloroetnylvtnyl Etner 
2-+texanone 
~tnyl-Hentanone <"1BK> 
Ac none 
Acrole1n 
Acrylon1tr1le 
Benzene 
sromoa1cn1or011ethane 
Bromfor• 
Br0909ttnane 
tarbon disulfide 
carbon tetracn1ortde 
cntorocenzeM 
ChloroatbrOllOlltthan• 
Chloroetnane 
Chlorofor• 
Chloro.ethane 
D1bromomttnant 
01cn1oroa1F1uoromethane 
Ethanol 
Et!fil •tnacrylate 
Ettlylbtnzene 
Iocmetnane U'9tnyl 1od1de> 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

....... -· 

CLIENT OUPLIC, 

5350 Campbells Aun Road 
Pittsburgn, PA 15205 

900 Gemini Avenue 
HoUS10n, TX 77058 

• 

OctcDer 01. 1992 
Report No.: 00020808 

Sec:t1cn E Pagt 3 

RESU.T \llITS 

P«JS SAPl'l..E 11]: H0219896 

< 0.01 .yt. 
( 0.003 lg/l 
< 0.003 19/l 

MJS Sfll'lE P«l: H0219963 

( 5 uglL 
< s UIJ/L 
< 5 UIJ/L 
< 5 uglL 
< 5 UIJ/L 
<S uglL 
( 5 ug/L 
<S ug/L 

< 10 UCJIL 
( 10 ug/l. 
( 10 UIJ/L 
( 10 uglL 
< 10 uglL 
( 10 uglL 

< 100 ug/L 
( 100 ug/L 

( 5 UIJ/L 
<S UIJ/L 
( 5 ugll. 

( 10 UIJ/L 
( 5 UIJ/L 
< 5 UIJll. 
< s ug/l. 
<S UIJll. 

( 10 ug/L 
< 5 UIJll. 

( 10 ug/L 
( 5 UIJ/L 

< 20 ug/L 

• uglL 
< 10 ug/L 
<5 ug/L 

( 10 ug/l 

PITTSBURGH 
(412) 747-2580 



.. .. . ,, 

t•~ HALLIBURTON NUS 
\1f)' Environm~ntai Corporation 

Environmenud Laborazories 

TEST 
COOE Detera1nat1cn 

~ltn• cn1or1dl 
PIR Xylene 
Styrene 
Tetracnloroetnene 
Toluene 
Trtcruoroetnent 
Trtcn1or0fluora..tnane 
Vtnyl acetate 
Vtnyl cnlor1de 
c1s-1.2-01cn1oroetnene 
e1s-1,3-01cn1oropnipene 
o-Xylene 
trans-1,2-01cn1oroetnene 
trans-1.3'"i>tcnloroprop!ne 

5350 Campbells Aun Road 
Ptttsaurgn, PA 15205 

CLIENT DUPLJCA . 

900 Gemini Avenue 
Houston. TX 77058 

OctCCtl' 01. 1992 
Report No. : 00020808 

Sfct1cn E Pagt 4 

RB.LT IJaTS 

< 5 UCJIL 
< 5 ug/L 
< 5 UIJIL 
( 5 ug/L 
< 5 UCJIL 
< 5 UCJIL 
< 5 UCJIL 

< 10 UCJIL 
< 10 UCJIL 
< 5 UCJIL 
< 5 UCJIL 
< 5 UCJIL 
<5 UCJIL 
<5 UCJIL * Thts analyte was not detected by a cOllplltertzed SNrcti of tne cnrOlllitogra. 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

• PITTSBURGH 
(412) 747-2580 



t•:a HALLIBURTON NUS 
\•fl Environmental Corporanon 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgn, PA 15205 

CLIENT OUPLJCA" 

900 Gemini Avenue 
Houston. TX 77058 

OCtcoer 01, 1992 
Repo~ No. : 000'20808 

BATOf: 28313 

llJtLITY CCltT'R(l. R8'CRT 
IXJILICATE fB) PIATRIX SPD:E DATA 

CJUGDR. Dl.FLICATE 
!§! OETERftINATI<W ~ ~ ~ 
AASW Ar1'!1'11Ct Total (AS> 0.19 0.20 119/l 
• 1ht ccncentrat1on of' tn. analyte prtwntld accurate detennnat1on of' tn. 
litrtx splke recowry. 
AA6W S11v.r. Total <Aq> < 0.01 < 0.01 llCJIL 
* Recovery of me sp1ke 1nc21cates me presence of a utr1x interference. ll11s 
snculd ti. consldere<J 1n evaluattng ttlf csata. 
ASEW Selenua. Total cse> < 0.003 < o.003 aglL 
* Rtcowry of tne 5'>1kf lndtcans tne presence of a utrtx interference. 
T?lls st'IOUld be consldered tn evaluating t1'1' data. 

BATCH: 28312 

CIU6Dw.. OlFLICATE 
!§!. DETm!NATI<W fel..T §1:1 !!!Ill '*" Bar1ia, Total <Ba> < 0.1 < 0.1 llCJIL 
ACDW cadlllal• Total CCd> < O.OC!i < 0.005 11911. 
• RtcoYery oF tne sp1Jce indicates the prKtnCe oF a 1atrtx 1nwference. 
T?lts snould be conslderld tn evaluating trlf data. 
ACRW Chra.11a1. Total <Cr> 0.01 0.01 11g1L 
APSW Lead, iotal <!'ti> < 0.05 < 0.05 119/L 

BATOf: ~333 

I§! C£TERftINA TION 
t1t1iW 11frcury, Total <Hg> 

CLEVELAND 
(216) 891-4700 

.. ~ .. -· 
• 

ORIGINAL 
RESU.T 

( 0.0002 

Dtl'UCATE 
RESll.T 

<: 0.0002 

HOUSTON 
(713) 488-1810 

RN&: I 
RPO 
5.1 

o.o 

• 

Stc:t1cn F Page 1 

N.lS SiW'LE r«J: f-«)219130 

ltS ltS i 
OOTS §!:I ~ 
119/l 0.20 -· 

0.04 20.C 

< 0.003lf 

N.lS s.wt.E r«J: H0219127 

ltS 

~ 
1.9 

o.o:v • 

0.20 
0.48 

l'5 z 
~ 

9!5.0 
54.0 

9!5.0 
98.0 

N.lS s.wt.E r«J: H0219127 

l'5 

~ 
0.0037 

PIS Z 

~ 
92.5 

PITTSBURGH 
(412) 747-2580 



,__. ________ , ______________________________________ . ______ , __ .w•w 

Brown & Root Environmental 
1993 Ground-Water Analytical Results 



0:\60\ Tecnrpt\017 

CONFIDENTIAL ATTORNEY /CLIENT PRIVILEGE 

TABLE 3-1 

TOTAL PETROLEUM HYDROCARBONS 
SOIL ANALYTICAL DATA IN mg/kg 

TRANSWESTERN COMPRESSOR STATION NO. 9 
ROSWELL, NEW MEXICO 

_,:., .... ,. .· • .. . :. ' 
: ··_ ~ORING NO. ·DEPTH (FT) TPH 

SB-5 19-21 < 20 

SB-5 64-66 < 20 

SB-1C 25-26 < 20 

-13-



LN 

1 

THE ASSURANCE Of QUALITY 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
ADDRESS: P.O. BOX 1717 

ROSWELL, NM 88202-1717 
ATTENTION: LARRY CAMPBELL 

SAMPLE ID: GROUNDWATER MW-2, STATION 9 
SAMPLE NO: H254783 

TEST 
CODE DETERMINATION 

OVTCW TCL - Volatiles in Water 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene( total) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

900 Gemini Avenue 
Houston, TX 77058 
TEL: 713-488-1810 
FAX: 713-488-4661 

REPORT OF LABORATORY ANALYSIS 

LABORATORY ANALYSIS REPORT 

January 03, 1995 
Report No.: 00037170 

Section A Page 1 

LIMS CLIENT: 0734 0050 
PACE PROJECT: 

PACE CLIENT: 620562 
P.O. NO: VERBAL 

DATE SAMPLED: 09-0CT-93 
DATE RECEIVED: 15-0CT-93 

RESULT UN ITS 

< 300 ug/L 
< 300 ug/L 
< 300 ug/L 
< 300 ug/L 
< 300 ug/L 
< 300 ug/L 
< 300 ug/L 
< 300 ug/L 
< 600 ug/L 
< 600 ug/L 
< 600 ug/L 
< 600 ug/L 
6,500 ug/L 
< 300 ug/L 
< 300 ug/L 
< 600 ug/L 
< 300 ug/L 
< 300 ug/L 
< 300 ug/L 
< 600 ug/L 
< 300 ug/L 
< 600 ug/L 
< 300 ug/L 
2, 100 ug/L 
< 300 ug/L 
< 300 ug/L 
< 300 ug/L 

15,000 ug/L 
< 300 ug/L 
< 600 ug/L 
< 600 ug/L 

13,000 ug/L 
< 300 ug/L 
< 300 ug/L 

An Equal Opportunity Employer 



THE ASSURA~CE OF QUALITY 

REPORT OF LABORATORY ANALYSIS 

SUPPLEMENTAL INFORMATION 

January 03, 1995 
Report No.: 00037170 

Section B Page 1 

LCSR DUP/MS ············· SAMPLE PREPARATION ············· ·············· SAMPLE ANALYSIS ··············· 
TEST BLNK MS/MSD 

LN COOE BATCH BATCH LR-METHOD 

SAMPLE ID: GROUNDWATER MW-2, STATION 9 

OVTCW 34916 34915 NA 

LR Method Literature Reference 

05 EPA-40 CFR 136, October 26, 1984. 

900 Gemini Avenue 
Houston, TX 77058 
TEL: 713-488-1810 
FAX: 713-488-4661 

DATE/TIME ANALYST LR·METHOO DATE/TIME ANALYST INSTRUMENT 

SAMPLE NO: H254783 

05·624 21·0CT·93 1939 JBP GCHSR 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

SURROGATE STANDARD RECOVERY 

LN 
TEST 
CODE SURROGATE COMPOUND 

SAMPLE ID: GROUNDWATER MW-2, STATION 9 

2 SVOAW GC/MS Volatiles Surrogates 
1,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

900 Gemini Avenue 
Houston, TX 77058 
TEL: 713-488-1810 
FAX: 713-488-4661 

January 03, 1995 
Report No.: 00037170 

Section C Page 1 

PERCENT ACCEPTANCE 
RECOVERY LIMITS REF LN 

SAMPLE NO: H254783 

92 
98 
95 

An Equal Opportunity Employer 



THE ASSURANCE OF QUALITY 

REPORT OF LABORATORY ANALYSIS 
January 03, 1995 

Report No.: 00037170 
Section D Page 1 

LABORATORY CONTROL SAMPLE RECOVERY 

...... _ ............ .. 
--------------------·-----------------------------------------------------------~~~-~---------------~~~~~~~~~~------

TEST 
CODE DETERMINATION 

BATCH NO: 34916 

OVTCW TCL - Volatiles in Water 
1,1-Dichloroethene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethene 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 
FAX: 713-488-4661 

RECOVERY 

104 
118 
121 
108 
115 

LIMITS 

SAMPLE NO: H256681 

An Equal Opportunity Employer 



THE ASSURANCE Of OUALITY 

TEST 
CODE 

BATCH NO: 

OVTC\.I 

DETERMINATION 

34916 

TCL - Volatiles in \.later 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorof1Jrm 
Chlorornethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene(total) 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488·1810 
FAX: 713-488-4661 

REPORT OF LABORATORY ANALYSIS 

METHOD BLANK DATA 

January 03, 1995 
Report No.: 00037170 

Section E Page 1 

RESULT UNIT 

SAMPLE NO: H256682 

< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 10 ug/L 
< 10 ug/L 
< 10 ug/L 

< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 10 ug/L 

< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

An Equal Opportunity Employer 



THE ASSURANCE OF QUALITY 

TEST 
CODE 

BATCH NO: 

OVPPW 

DETERMINATION 

34915 

Volatiles in Water 
1,1-Dichloroethene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethene 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 
FAX: 713-488-4661 

REPORT OF LABORATORY ANALYSIS 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE DATA 

MS 
RESULT 

49.6 
48.5 
47.5 
46.0 
48.3 

MSD 
RESULT 

52.4 
49.7 
52.8 
49.7 
49.5 

UNITS 

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

January 03, 1995 
Report No.: 00037170 

Section H Page 1 

RPO 

5.45 
2.56 
10.5 
7.58 
2.46 

MS PCT 
RCVRY 

SAMPLE NO: H254552 

99 
97 
95 
92 
97 

An Equal Opportunity Employer 

MSD PCT 
RCVRY 

105 
99 

106 
99 
99 



n.i~&. ll~c 0 R P 0 R A T E D 
THE ASSURANCE Of DUALITY 

Client ~o l\JS wes-/-e I'/\) -- S..J-1. f; 6 N 1 
Address 

Phone 

Sampled By (PRINT): 

0 So. rv rJ e Q< \c.1'urd I {) 
Date Sampled Sampler Signatu~e J b /; J_

1 

/l rC 
,{;r S'.~.d1.aie y ~~i·r ~ 

Additional Comments 

ORIGINAL 

c {) . 1 

'(. 7 ' Vs~ ,Q r -• -{ "'( ; 'I• • y 12 810 0 
'Jl:,j J/: .,, oM,,1 0 n) - ') stl -0 'I q 'V t-·~~AIN-OF-CUSTODY RECciRD 

../ Analytical Request 

B f}""N 
Report To: SvS6 Nf'le ~1thud 'fC,tJ,,,,lt Pace Client No. 

Bill To: lr4 NS N~rtJ Pace Project Manager 

P.O. #I Billing Reference Pace Project No. 

Project Name I No. \}4 f, ·,, N CJ *Requested Due Date:-------

~ PRESERVATIVES w 1-----,.--,.---.---,,---.--~ 
z 
~ z 
0 
u __\ 

~I ~I(§ I~~ 

~-~~Mfl.1~~~ ... 
··"'·'-··· 

SEE REVERSE SIDE FOR INSTRUCTIONS 



TN! ASSURANCE Qf QUALITY 

REPORT OF LABORATORY ANALYSIS 
May 12, 1993 

Report No.: 00024452 
Section A Page 1 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE ID: 
LSG SAMPLE NO: 

P.O. 

LN 

NO.: 

TEST 
COOE 

TRANS\.IESTERN PIPELINE COMPANY 
P.O. BOX 1717 
ROSWELL, NH 88202·1717 
LARRY CAMPBELL 

MW-3 
H0235758 
VERBAL 

DETERMINATION 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 

PACE CLIENT: 620562 

DATE SAMPLED: 30-APR-93 
CATE RECEIVED: 03-HAY-93 
APPROVED BY: L Beyer 

RESULT UNIT 

------------------------------------------------------------------------------------------------------------------

OVPPll 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713·488·1810 
FAX 713-488-4661 

Volatiles in \.later 
1, 1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, 1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-0ichloroethene (total) 
1,2·Dichloropropane 
2-Chloroethylvinylether 
Acrolein 
Acryloni tri le 
Benzene 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Dichlorobromomethane 
Ethyl benzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< s ug/I. 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 100 ug/L 
< 100 ug/L 

< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 

An Equal Opporruniry Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURA~CE QF QUALITT 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: TRANS1.IESTERN PIPELINE COMPANY 
SAMPLE IO: IN-3 

LSG SAMPLE NO: H0235758 

LN 

3 
4 

TEST 
CODE 

1590 
1685 

COMMENTS: 

900 Gemini Avenue 
Houston. TX 77058 
TEl 713·488·1810 

Solids, Dissolved at 180C 
Petroleum Hydrocarbons 

DETERMINATION 

May 12, 1993 
Report No.: 00024452 

Section A Page 2 

RESULT 

3,400 
< 0.2 

UNITS 

mg/L 
mg/L 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: TRANS\JESTERN PIPELINE COMPANY 
ADDRESS: P.O. BOX 1717 

ROSWELL, NM 88202·1717 
ATTENTION: LARRY CAMPBELL 

SAMPLE IO: MU-5 
LSG SAMPLE NO: H0235759 

P.O. NO.: E51209/ROS'UELL 

May 12, 1993 
Report No.: 00024452 

Section A Page 3 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 

PACE CLIENT: 620562 

DATE SAMPLED: 30-APR-93 
DATE RECEIVED: 03·MAY·93 
APPROVED BY: L Beyer 

·----------------------------------------------------------------------------------------------------------------
TEST 
CODE 

OVPPIJ 

3 I590 
4 I685 

900 Gemini Avenue 
Houston, TX 77058 
TEL: 713·488-1810 

Volatiles in Yater 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Chloroethylvinylether 
Acrolein 
Acrylonitrile 
Benzene 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Dichlorobromomethane 
Ethyl benzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Tri ch l oroethene 
Vinyl chloride 
cis·1,3-Dichloropropene 
trans-1,3-0ichloropropene 
Solids, Dissolved at 180C 
Petroleum Hydrocarbons 

DETERMINATION RESULT UNITS 

< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 100 ug/L 
< 100 ug/L 

< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 Ug/l 

3,800 mg/L 
< 0.2 mg/L 

An Equal Opponuniry Employer 



Q,q~'· REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

CLIENT NAME: 
SAMPLE ID: 

LSG SAMPLE NO: 

LABORATORY ANALYSIS REPORT 

TRANS\JESTERN PIPELINE COMPANY 
M\l-5 

HOZ35759 

May 12, 1993 
Report No.: 00024452 

Section A Page 4 

-----------------------------------------------------------------------------------------------------------------
TEST 

DETERMINATION 

--------~~---··=~=-------------------------------------------------------------------·--------·------------------
RESULT UNITS 

COMMENTS: 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713·488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: TRANS\JESTERN PIPELINE COMPANY 
ADDRESS: P.O. BOX 1717 

ROS\JELL, NM 88202·1717 
ATTENTION: LARRY CAMPBELL 

SAMPLE ID: SB-5·1921 
LSG SAMPLE NO: H0235760 

P.O. NO.: E51209/ROS1.IELL 

May 12, 1993 
Report No.: 00024-.52 

Section A Page 5 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 

PACE CLIENT: 620562 

DA TE SAMPLED: 29-APR-93 
DATE RECEIVED: 03-MAY-93 
APPROVED BY: L Beyer 

-----------------------------------------------------------------------------------------------------------------
TEST 
CODE 

!685S 

COMMENTS: 

900 Gemrm Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

Petroleun Hydrocarbons 

DETERM l NA Tl ON RESULT UNITS 

< 20 mg/kg 

An Equil Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE Qf QUALITY 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE ID: 
LSG SAMPLE NO: 

P.O. HO.: 

TEST 
CODE 

I685S 

COMMENTS: 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

LABORATORY ANALYSfS REPORT 

TRANSWESTERN PIPELINE COMPANY 
P.O. BOX 1717 
ROSWELL, NM 88202·1717 
LARRY CAMPBELL 

SB·5·6466 
H0235761 
E51209/ROSWELL 

DETERMINATION 

Petroleum Hydrocarbons 

May 12, 1993 
Report No.: 00024452 

Section A Page 6 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 

PACE CLIENT: 620562 

DATE SAMPLED: 29·APR·93 
DATE RECEfVED: 03·MAY·93 
APPROVED BY: L Beyer 

RESULT UNITS 

< 20 mg/kg 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE Of QUALITY 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE ID: 
LSG SAMPLE NO: 

P.O. NO.: 

TEST 
CODE 

I685S 

COMMENTS: 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488· 1810 

LABORATORY ANALYSIS REPORT 

TRANS\JESTERN PIPELINE COMPANY 
P.O. BOX 1717 
ROSIJELL, NM 88202·1717 
LARRY CAMPBELL 

SB1C·2526 
H0235762 
E51209/ROS\JELL 

DE TERM I NA TI ON 

Petroleum Hydrocarbons 

Hay 12, 1993 
Report No.: 00024452 

Section A Page 7 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 

PACE CLIENT: 620562 

DATE SAMPLED: 29·APR·93 
DATE RECEIVED: 03·MAY·93 
APPROVED BY: L Beyer 

RESULT UNITS 

< 20 mg/leg 

An Equal Opportunity Employer 



fNE &SSURAHCE Qf QUAllfY 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL REPORT 
SUPPLEMENTAL INFORMATION 

Nay 12, 1993 
Report No.: 00024452 

Section B Page 1 

------------------------------------------------------------------------------------------------------------------------
------------ SAMPLE PREPARATION ------------ ------------------- SAMPLE ANALYSIS -------------: .•••• 

TEST LR· 
LN COOE BATCH METHOD DATE/TIME ANALYST 

SAMPLE ID: MW·3 

1 OVPPW 30795 NA 
3 !590 30720 NA 
4 I685 30692 02-418.1 

!:! Method Literature Reference 
02 EPA-Methods for Chemical Analysis of Water & Wastes, 
OS EPA-40 CFR 136, October 26, 1984. 

SAMPLE ID: MW-5 

1 OVPPW 30795 NA 
3 !590 30720 NA 
4 !685 30692 02-418.1 

LR Method Literature Reference 
02 EPA-Methods for Chemical Analysis of Water & Wastes, 
05 EPA-40 CFR 136, October 26, 1984. 

SAMPLE ID: SB·S-1921 

!685S 30691 19-3550 

!:! Method Literature Reference 
02 EPA-Methods for Chemical Analysis of Water & Wastes, 
19 EPA-Test Methods for Evaluating Solid Waste, 3rd ed, 

SAMPLE ID: SB-5-6466 

!685S 30691 19-3550 

LR Method Literature Reference 

900 Gemmr Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

LR· ANLS 
METHOD DATE/TIME ANALYST BATCH INSTRUMENT 

LSG SAMPLE NO: H0235758 

05-624 06-MAY-93 2037 J P 30724 GCMSR 
02-160.1 03-MAY-93 2300 0 P 0 OOSWAT 
02-418.1 04-MAY-93 700 Rae 0 302WAT 

1984. 

LSG SAMPLE NO: H0235759 

05-624 06-MAY-93 2107 J P 30724 GCMSR 
02-160.1 03-MAY·93 2300 D P 0 OOSWAT 
02-418.1 04-MAY-93 700 Rae 0 302WAT 

1984. 

LSG SAMPLE NO: H0235760 

02-418.1 04·MAY·93 700 Rae 0 302\JAT 

1984. 
Nov. 1986 

LSG SAMPLE NO: H0235761 

02·418. 1 04·MAY·93 700 Rae 0 302WAT 

An Equal Opportunrty Employer 



REPORT OF LABORATORY ANALYSIS 
TH£ ASSURANCE OF QUAllTT 

QUALITY CONTROL REPORT 
SUPPLEMENTAL INFORMATION 

Hay 12, 1993 
Report No.: 00024452 

Section B Page 2 

·------------·--------------------------------·--··---------------------------------------------------------------------
••••••••••·• SAMPLE PREPARATION •••••·•••••• •••••••·•••••·••••• SAMPLE ANALYSIS ···•••••••••·•••·•· 

TEST LR· LR· ANLS 
LN COOE BATCH METHOO DATE/TIME ANALYST HETHOO DATE/TIME ANALYST BATCH INSTRUMENT 

-------------··----------------------------------------------------------------------------------------------------------
.!:,! Method Literature Reference 

02 EPA-Methods for Chemical Analysis of Water & wastes, 1984. 
19 EPA-Test Methods for Evaluating Solid Waste, 3rd ed, Nov. 1986 

SAMPLE ID: SB1C·2526 LSG SAMPLE NO: H0235762 

1685S 30691 19-3550 02·418.1 04-MAY-93 700 Rae 0 302UAT 

LR Method Literature Reference 
02 EPA-Methods for Chemical Analysis of Water & ~astes, 1984. 
19 EPA-Test Methods for Evaluating Solid Waste, 3rd ed, Nov. 1986 

900 Gemini Avenue 
Houston, TX 77058 
TEL: 713-488· 1810 

An Equal Qpportunuy Employer 



THE ASSURANCE OF QUALITY 

TEST SURROGATE 
LN CODE COMPOUND 

SAMPLE ID: M\1·3 

2 SVOAW GC/MS Volatiles Surrogates 

SAMPLE ID: MU-5 

1,2-Dichloroethane-d4 
4-Bromof luorobenzene 
Toluene-dB 

2 SVOAU GC/MS Volatiles Surrogates 
1,2·Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488· 1810 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL REPORT 
SURROGATE STANDARD RECOVERY 

May 12, 1993 
Report No.: 00024452 

Section C Page 1 

PERCENT 
RECOVERY 

ACCEPTANCE 
LIMITS 

REF 
LN 

LSG SAMPLE NO: H02357S8 

107 
107 
99 

LSG SAMPLE NO: H02357S9 

108 
106 
96 

An Equal Oppartuniry Employer 



~,q~'· REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE QF QUALITY 

TEST 
CODE DETERMINATION 

QUALITY CONTROL REPORT 
LABORATORY CONTROL SAMPLE RECOVERY 

BATCH: 30691 SAMPLE ID: Lab Control Sample 

I685S Petroleun Hydrocarbons 

BATCH: 30692 SAMPLE ID: Lab Control Sample 

I685 Petroleun Hydrocarbons 

900 Gemini Avenue 
Hous1on. TX 77058 
TEL: 713·488· 1810 

PERCENT 
RECOVERY 

May 12, 1993 
Report No.: 00024452 

Section D Page 1 

ACCEPTANCE 
LIMITS 

LSG SAMPLE NO: H0236448 

102.0 

LSG SAMPLE NO: H0236450 

104.0 

An Equal Oppor1111111y Employer 



~ 

;I 

REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

BATCH: 30691 

BATCH: 30692 

BATCH: 3ono 

BATCH: 30795 

TEST 
CODE 

SAMPLE 

I685S 

SAMPLE 

I685 

SAMPLE 

1590 

SAMPLE 

OVPPIJ 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713·488-1810 

Determination 

ID: Method Blank 

QUALITY CONTROL REPORT 
METHOD BLANK DATA 

Petroleum Hydrocarbons 

ID: Method Blank 

Petroleum Hydrocarbons 

ID: Method Blank 

Solids, Dissolved at 180C 

IO: Method Blank 

Volatiles in I.later 
1,1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1,1-0ichloroethane 
1,1-0ichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
1,3-Dichloropropylene 
2-Chloroethylvinylether 
Acrolein 
Acrylonitri le 
Benzene 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Dichlorobromomethane 
Ethyl benzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 

May 12, 1993 
Report No.: 00024452 

Section E Page 1 

RESULT UNITS 

LSG SAMPLE NO: H0236449 

< 20 mg/kg 

LSG SAMPLE NO: H0236451 

< 0.2 mg/L 

LSG SAMPLE NO: H0236491 

< 10 mg/L 

LSG SAMPLE NO: H0237606 

< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 

< 10 ug/L 
< 100 ug/L 
< 100 ug/L 

< 2 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 2 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 

< 10 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 5 ug/L 
< 2 ug/L 
< 5 ug/L 

An Equal Oppor1un11y Employer 



~,q~·· REPORT OF LABORATORY ANALYSIS 
fHE ASSU~•~CE Of OUALlrr 

QUALITY CONTROL REPORT 
METHOD BLANK DATA 

Hay 12, 1993 
Report No.: 00024452 

Section E Page 2 

------------------------------------------------------------------------------------------------------------------------
TEST RESULT UNITS 
CODE Determination •• ·······-------·-··········--········ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • < 10 ug/L 

Vinyl chloride 
cis·1,3·Dichloropropene 
trans·T,3·Dichloropropene 

900 Gemrm Avenue 
Houston. TX 77058 
TEL 713-488-1810 

< 5 ug/L 
< 5 ug/L 

An Equal Opporruniry Employer 



THE ASSURANCE OF QUALITY 

PREP BATCH: 30720 

~ DETERMINATION 
IS90 Solids, Dissolved at 180C 

PREP BATCH: 30691 

.!£11 DETERMINATION 
1685S Petroleun Hydrocarbons 

900 Gemini Avenue 
Houston. TX 77058 
TEL; 713-488-1810 
C/\V l1"J •OO ACt:1 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL REPORT 
DUPLICATE AND MATRIX SPIKE DATA 

ORIGINAL 
RESULT 
3,400 

DUPLICATE 

lliYll 
3,400 

ORIGINAL DUPLICATE 
RESULT lliYll 

< 20 < 20 

!ll!ill 
mg/L 

!ll!ill 
mg/leg 

RANGE I 

!!!.!?. 
o.o 

RANGE I 

!!!.!?. 

Hay 12, 1993 
Report No.: 00024452 

Section F Page 1 

LSG SAMPLE NO: H0235758 

!:!.!!ill 
mg/L 

MS 

~ 

MS % 
RCVRY 

LSG SAMPLE NO: H0235762 

!:!.!!ill 
mg/leg 

MS 

~ 
360 

An Equal Opportunity Employer 

MS Z 

~ 
111.0 



fHE ASSURANCE OF OUALlrT 

ANLS BATCH: 3D724 

!.lli DE TERM I NA TI ON 
OVPPIJ 1, 1-0ichloroethene 
OVPPIJ Benzene 
OVPPIJ Chlorobenzene 
OVPPIJ Toluene 
OVPPIJ Trichloroethene 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713·488· t810 

REPORT OF LABORATORY ANALYSIS 

QUALITY CONTROL REPORT 
MATRIX SPIKE AND MATRIX SPIKE DUPLICATE DATA 

MS MSD 
RESULT RESULT !!!!.ill. 
51.9 43.1 ug/L 
50.8 46.3 ug/L 
49.0 46.3 ug/L 
49.5 45.3 ug/L 
49.9 44.5 ug/L 

May 12, 1993 
Report No.: 00024452 

Section H Page 1 

LSG SAMPLE NO: H0235403 

MS PCT MSO PCT 
afQ. RECOVERY RECOVERY 
18.7 104 86 
9.29 102 93 
5.75 98 93 
8.81 99 91 
11.S 100 89 

An Equal Opportunity EmpJoyer 
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_____________ , ________________________________________ _ 

Daniel B. Stephens & Associates, Inc. 
1994 Soil and Ground-Water 

Analytical Results 



Hall Environmental 
Analysis Laboratory 

Hall Environmental Analysis Laboratory 
2403 San Mateo NE, Suite P-13 
Albuquerque,Nl\1 87110 

Daniel B. Stephens and Associates, Inc. 
6020 Academy NE, Suite 100 
Albuquerque,Nl\1 87109 

Dear Mr. Jeff Forbes, 

12/9/94 

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. Unless noted on 
sample page, all criteria for QA/QC acceptance levels fall within established 
parameters. These parameters are modeled from the EPA-600 14-79 019, 
March 1979, "Handbook for Analytical Quality Control in Water and Waste 
Water." 

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

Sincerely, 

j#PI 
Scott Hallenbeck, Lab Manager 

Project: ENRON - Roswell 

2403 San Mateo N.E. Suite P-13 Albuquerque, NM 87110 



Results for sample: MW-6 (64.5'-65.0') 

Date collected: 11130/94 Date received: 12/5/94 
Date extracted: 12/5/94 Date analyzed: 12/6/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell HEAL#: 9412008-1 
Project Manager: Jeff Forbes Sampled by: Bill Casadevall 
Matrix: Non-Aqueous 

Test: EPA 8010/8020 

Analvte: Results 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chloroethvlvinvl Ether 
Dibromochloromethane 
1, 3· Dichlorobenzene 
1, 2· Dichlorobenzene 
1, 4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1, 2· Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethene (Cis) 
1,2-Dichloroethene (Trans) 
1, 2-Dichloroorooane 
cis -1, 3-Dichlorop rop ene 
trans-1,3-Dichloropropene 
Ethvlbenzene 
Dichloromethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene (PCE) 
Toluene 
1, 1, I-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene (TCE) 
Vinyl Chloride 
Xvlenes (Total) 
Trichlorofluoromethane 

BFB (Surrogate) Recovery= 79 % 
BCM (Surrogate) Recovery= 98 % 
Dilution Factor= 1 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Detection Limit Units 
0.05 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.05 PPM (MG/KG) 
0.05 PPM <MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM CMG/KG) 
0.05 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM <MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM CMG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM CMG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.05 PPM (MG/KG) 
0.1 PPM rMG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.05 PPM CMG/KG) 
0.01 PPM CMG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM (MG/KG) 
0.01 PPM CMG/KG) 
0.05 PPM <MG/KG) 
0.1 PPM (MG/KG) 



Results for sample: MW-6 (64.5'-65.0') 

Date collected: 11130/94 Date received: 12/5/94 
Date extracted: 12/6/94 Date analyzed: 12/6/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell HEAL#: 9412008-1 
Project Manager: Jeff Forbes Sampled by: Bill Casadevall 
Matrix: Non-Aqueous 

Test: EPA 418.1 

Compound Result Detection Limit Units 
TPH nd 20 PPM(MG/KG) 

Dilution Factor= 1 

1 



Results for sample: MW-6 

Date collected: 12/2/94 Date received: 12/5/94 
Date extracted: NA Date analyzed: 12/5/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell Heal#: 9412008-2 
Project Manager: Jeff Forbes Sampled by:Bill Casadevall 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analvte: Results 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chloroethvlvinvl Ether 
Dibromochloromethane 
1, 3-Dichlorobenzene 
1. 2-Dichlorobenzene 
1, 4-Dichlorobenzene 
DichlorocWluoromethane 
1, 1-Dichloroethane 
1, 2-Dichloroethane 
1.1-Dichloroethene 
1,2-Dichloroethene (Cis ) 
1,2-Dichloroethene (Trans) 
1,2-Dichloroorooane 
cis-1,3-Dichloropropene 
trans -1, 3-Dichlorop rop ene 
Ethylbenzene 
Dichloromethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene (PCE) 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroc~thene (TCE) 
Vinyl Chloride 
Xvlenes (Total) 
Trichlorofiuoromethane 

BFB (Surrogate) Recovery = 95% 
BCM (Surrogate) Recovery= 102 % 
Dilution Factor= 1 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

4 

Detection Limit Units 
0.5 PPB (UG/L) 
0.2 PPB (UG/L) 
1.0 PPB (UG/L) 
1.0 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
1.0 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.5 PPB illG/L) 
2.0 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.5 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.5 PPB (UG/L) 
0.2 PPB (UG/L) 



Results for sample: MW-6 

Date collected: 12/2/94 Date received: 12/5/94 
Date extracted: 12/9/94 Date analyzed: 12/9/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell Heal#: 9412008-2 
Project Manager: Jeff Forbes Sampled by:Bill Casadevall 
Matrix: Aqueous 

Test: EPA 418.1 

Comuound Result Detection Limit Units 
TPH nd 2.5 PPM (MG/L) 

Dilution Factor= 1 



Results for sample: Trip Blank 

Date collected: 11130/94 Date received: 12/5/94 
Date extracted: NA Date analyzed: 12/6/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell Heal#: 9412008-3 
Project Manager: Jeff Forbes Sampled by:Bill Casadevall 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analvte: Results 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chloroethvlvinvl Ether 
Dibromochloromethane 
l, 3-Dichlorobenzene 
l, 2-Dichlorobenzene 
1, 4-Dichlorobenzene 
Dichlorodifluoromethane 
l, 1-Dichloroethane 
1, 2-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethene (Cis) 
1, 2-Dichloroethene (Trans) 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloroorooene 
Ethvlbenzene 
Dichloromethane 
1, 1, 2, 2-Tetrachloroethane 
Tetrachloroethene (PCE) 
Toluene 
1, l, I-Trichloroethane 
1. 1, 2-Trichloroethane 
Trichloroethene (TCE) 
Vinvl Chloride 
Xvlenes (Total) 
Trichlorofluoromethane 

BFB (Surrogate) Recovery= 93 % 
BCM (Surrogate) Recovery= 104 % 
Dilution Factor = 1 

nd 
0.7 
nd 
nd 
nd 
nd 
nd 
4.1 
nd 
nd 
0.2 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

6 

Detection Limit Units 
0.5 PPB (UG/L) 
0.2 PPB (UG/L) 
1.0 PPB (UG/L) 
1.0 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
1.0 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB <UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.5 PPB (UG/L) 
2.0 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.5 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.2 PPB (UG/L) 
0.5 PPB (UG/L) 
0.2 PPB (UG/L) 



Results for sample: Trip Blank 

Date collected: 12/2/94 Date received: 12/5/94 
Date extracted: 12/9/94 Date analyzed: 12/9/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell Heal#: 9412008-3 
Project Manager: Jeff Forbes Sampled by:Bill Casadevall 
Matrix: Aqueous 

Test: EPA 418.1 

Compound Result Detection Limit Units 
TPH nd 2.5 PPM (MG/L) 

Dilution Factor= 1 

7 



Results for sample: Reagent Blank 

Date extracted: NA Date analyzed: 12/6/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell HEAL#:RB 12/5 
Project Manager: Jeff Forbes 
Matrix: Non-Aqueous 

Test: EPA 8010/8020 

Analvte: 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chloroethvlvinvl Ether 
Dibromochloromethane 
1, 3-Dichlorobenzene 
1. 2-Dichlorobenzene 
1. 4-Dichlorobenzene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1. 2-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethene (Cis ) 
1,2-Dichloroethene (Trans) 
1, 2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethvlbenzene 
Dichloromethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene (PCE) 
Toluene 
1, l, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene (TCE) 
Vinyl Chloride 
Xylenes (Total) 
Trichlorofluoromethane 

BFB (Surrogate) Recovery= 84 % 
BCM (Surrogate) Recovery= 98 % 
Dilution Factor= 1 

Results Detection Limit 
nd 0.05 
nd 0.01 
nd 0.05 
nd 0.05 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.05 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.05 
nd 0.1 
nd 0.01 
nd 0.01 
nd 0.05 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.01 
nd 0.05 
nd 0.1 

Units 
PPM <MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM <MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM CMG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM <MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 
PPM (MG/KG) 



Results for sample: Reagent Blank 

Date extracted: 12/6/94 Date analyzed: 12/6/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell HEAL #:RB 12/6 
Project Manager: Jeff Forbes 
Matrix: Non-Aqueous 

Test: EPA 418.1 

Compound Result Detection Limit Units 
TPH nd 20 PPM (MG/KG) 

Dilution Factor= 1 



Results for QC: Reagent Blank 

Date extracted: NA Date analyzed: 12/5/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell HEAL#: RB 12/5 
Project Manager: Jeff Forbes 
Matrix: Aqueous 

Test: EPA 8010/8020 

Analvte: Results 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chloroethvlvinvl Ether 
Dibromochloromethane 
I, 3-Dichlorobenzene 
I, 2-Dichlorobenzene 
1, 4-Dichlorobenzene 
Dichlorodifluoromethane 
I. 1-Dichloroethane 
I, 2-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethene (Cis) 
1.2-Dichloroethene (Trans) 
l, 2-Dichlorooropane 
cis-1, 3-Dichloropropene 
trans-1.3-Dichloroorooene 
Ethvlbenzene 
Dichloromethane 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene (PCE) 
Toluene 
1, 1, I-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene (TCE) 
Vinyl Chloride 
Xvlenes (Total) 
Trichlorofluoromethane 

BFB (Surrogate) Recovery= 95 % 
BCM (Surrogate) Recovery= 96 % 
Dilution Factor = 1 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

1(\ 

Detection Limit 
0.5 
0.2 
1.0 
1.0 
0.2 
0.2 
0.2 
0.2 
0.2 
1.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
2.0 
0.2 
0.2 
0.5 
0.2 
0.2 
0.2 
0.2 
0.5 
0.2 

Units 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB <UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 
PPB (UG/L) 



Results for QC: Reagent Blank 

Date extracted: 12/9/94 Date analyzed: 12/9/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell Heal#: RB 12/9 
Project :Manager: Jeff Forbes 
Matrix: Aqueous 

Test: EPA 418.1 

Compound Result Detection Limit Units 
TPH nd 2.5 PPM (MG/L) 

Dilution Factor= 1 

11 



Results for QC: Matrix Spike I Matrix Spike Dup 

Date extracted: 12/5,6/94 Date analyzed: 12/6, 7/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell HEAL#: 9412008-1 MS/MSD 
Project Manager: Jeff Forbes 9412008-1 Dup, BS 12/6 
Matrix: Non-Aqueous Units: PPM (MG/KG) 

Test: EPA 8010/8020 

Compound Sample Amount Matrix MSD MSD 
Result Added Recov. MS% Recov. % RPD 

Chlorobenzene <0.01 LOO 0.98 98 0.98 98 0 
Ethylbenzene <0.05 LOO 0.97 97 0.95 95 2 
1,1-DCE <0.01 LOO 0.85 85 0.96 96 12 
Trans-1,2-DCE <0.01 LOO 0.90 90 LOl 101 12 
1,2-DCA <0.01 LOO L18 118 Ll 7 117 1 
PCE <0.01 LOO L15 115 Ll 7 117 2 
1,3-Dichloro-
benzene <0.01 LOO L02 102 LOO 100 2 
1,4-Dichloro-
benzene <0.01 LOO L04 104 Lll 111 7 

Test: EPA 418.1 

Sample Dup Blank BS BS 
Compound Result Result RPD Blank Spike Recov % 
TPH <20 <20 NA <20 100 110 110 

1?. 



Results for QC: Matrix Spike I Matrix Spike Dup 

Date extracted: NA Date analyzed: 12/5/94 
Client: Daniel B. Stephens and Associates, Inc. 
Project Name: ENRON -Roswell HEAL#: 9412008-1 MS/MSD 
Project Manager: Jeff Forbes 
Matrix: Aqueous Units: PPB (UG/L), PPM (MG/L) 

Test: EPA 8010/8020 

Compound Sample Amount Matrix MSD MSD 
Result Added Recov. MS% Recov. % RPD 

Chlorobenzene <0.2 20.0 19.7 99 21.0 105 6 
Ethylbenzene <0.5 20.0 19.8 99 20.6 103 4 
1,1-DCE <0.2 20.0 22.2 111 20.5 103 8 
Trans-1,2-DCE <0.2 20.0 19.1 96 19.4 97 2 
Carbon Tet. <0.2 20.0 18.3 92 16.9 85 8 
1,2-DCA <0.2 20.0 16.2 81 17.0 85 5 
1,2-Dichloro-
propane <0.2 20.0 20.7 104 20.4 102 1 
1,1,2-TCA <0.2 20.0 19.2 96 18.4 92 4 
PCE <0.2 20.0 21.6 108 20.4 102 6 
1,3-Dichloro-
benzene <0.2 20.0 19.8 99 19.6 98 1 
1,4-Dichloro-
benzene <0.2 20.0 20.8 104 18.5 93 12 

Test: EPA 418.1 

Sample Amount Matrix 
Compound Result Added Recov. MS% 
TPH <1.0 5.0 5.0 100 

,,., 
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CHAIN-OF-CUSTODY RECORD 
Client.2). I 

~,·e s /J-s,JtJc. 

Address: 

Phone#: 2zz- 4-oo 
Fox#: K'ZZ -g f":f--7-

Dote Time Matrix Sample l.D. No. 

/-I 

/Z. 

//-. 

MW-6 

0 /HW-G 

.i rr,· lf'~k 

Dote: Time: Relinquished By: (Signo re) 

IZ --'!7-94- ()806 ~ 
Dote: Time: Relinquished By: (Signature) 

Project Nome: 

e-#1<.o -~J'Wt/( 
Project#: 

4-ll~z_ 

Project Manager: 

/ef'-/1 /?frk.f 
Sampler: :g,. "// &s~~VaJ 1 
Samples Cold? a Yes 0 No 

Number/Volume 
Preservative 

HEAL No. 
HgC12 HCI Other 

)( C/L/ / -;J.CD<o ~ ~ 

x <tl//~Cb'"r>-..3 

Received By: (Signature) 

~~ 
Received By: (Signature) 

~ 

H 
HALL ENVIRONMENTAL ANALYSIS LABORATORY 
2403 S. .... NE, Wte P· 13 
.. , .. ,,..,New •xko 87110 
505.880.1803 

ANALYSIS REQUEST 

i .:?!_:. -
i:S c5 ~ 2 
"';;;- CD 0 c: 

8 8 
CJ ·;; + ::::::. 8 

('! ('! 

~ ~ 
Q) 

c::> c::> c:a .... 
~ ~ 

0 CJ 

=e - - Q. ..... ::c - - V> 

~ i= cO ~ -= 
c::> c::> o..n - =t= CJ 

-0 ~ c; - ~ c::> Q) 

+ - CJ o..n ~ ::c 
-= ..... a:> + ..... cs -= 0 0 -= 0 -E cc -= ::c cc 0 > 0 

1-- 0 ~ -E -E V> 
CD =e -E 

CL. ('! <C Q) 

~ 
1-- CD c::> Q) = :::E 

+ CD + + ~ ~ ~ 
CL. ..c =e - :::> 

>< >< >< >< ..... ..... ::c ..... ..... ::c - cc ~ c::> cc 
1-- 1-- CL. 1-- ;:; CL. c::> c:a c:a - ~ cc cc 1-- cc 1-- "'° ..... ..... -0 

x ~ 
x :><.. 

·x 

Remarks: p Is . .;:;. x pre //Jl>t ~ . CAJ s oo YJ 
a..r C7t.VQi/1J1.6!~ · 



cc~e~~4- "Yti.'V' ~...,c -}N I £::\ho. 
/O:S8 '"l.30 - 19./ 2010 9.12 -&:S/ 

o&s: ~~~~~#~ //lb 1'8~ 19.¥ .. .?c?bo 7.&I -21// 

1119 ll?f'lo 19.s I 22.r/o 17..37 1-212 

08'30.· t<f>Ea-s .. ~ ~· ~-rA~H-~ - /152 1/1~.ro· /~. ~ 122:30 I 7.2s 

~~IA-- M-~~ ~ ~4* "° ~rr~au- 12.!3? /000 /9.7 223D 7. Z-'/-
132-B 1.500 _ - 2.3.3 22?{) J.2¥-

cbkf1 apEu... v~A).5~ - ~..Awe -=\~5.'T-1 1'1~2 2000 .. _19,7 _ <!2¥0 J.20 

l.5J~ ~D )'/. b - 2-21/D 7-17 -/n'j"9 
:? I au_ ~ ~ ~ J ~-Ii· /t,07 ...3000 jf.:J .. ~D 7, /.._:J_ - ~1.91 /.3 .. 

~1~. 

/tJlf9: . . . --- I -· 
~1!~7&:... 

/COO: ~4{/ ... k..,, tA) "" :: 
lUnjJDf= pH ::spc. eh/. 1 P!> 

~4-:.i,t:4 
/co; ~8.4' 7.59 . 4c"D 

'/- dt:Jul7 
22..3 n,d 81". 

IZ~fi 70.0 7.o:r .381o c2...3SOtJt!J o/-.3 
/2./~ 69.5 - 7.0D 3J20 '2.35Soo 5,5 

'j'~~4&L,:J /22~ 4'?.o &. . 111 _38.3o 23,occ l.~~~ 

/235 (. f. t:.) ~.9; .3770 c2..$5t>o 3.8 

12# 70.c. 7.2S 37~0 '237000 3.5' 

1252 68.'I. ~-9.7 3710 22.3 7SCl> I 3." 
13D/ I '-''I. o 6.92- ~7'/-0 223&0 

t:t4· ~~ "..k ms~ 
"· I . • 
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Signature 

CORE LABORATORIES 

CORE LABORATORIES 
A N A L Y T I C A L R E P 0 R T 

Job Number: 943236 
Prepared. For: 

DANIEL B. STEPHENS & ASSOCIATES 
JEFF FORBES 

6020 ACADEMY NE, 
ALBUQUERQUE, NM 

Date: 01/09/95 

#100 
87109 

l/tf/fr 
Date~ I 

Name: Ron Fuller Core Laboratories 

Title: LABORATORY MANAGER 

10703 East Bethany Drive 
Aurora, CO 80014 

The <Jnalyses. op1nrons or 1nterpretat1ons contained m this report .Jre based upon observations ;rnd material supplied by the client tor whose exclusive and conl1den11al use this ·epor1 has been made The 1nterpretot1ons or opinions expressed repre-

sent the best Judgment ot Core Labor.:itor1e£ Core Laboratories however. assumes no respons1b1l1ty and makes no warranty or representations express or 1mpl1ed as to '.he produc11v1tv proper ooerat1ono;. or prot1to.bleress ot any 011 gas. co<JI or 

otner mineral, property well or sand m connection with wh1cn such report is used or relied upon lor any reason whatsoever. This report shall not be reproauced except in its entirety H1t!lou1 tre written :Jporoval ot Core L:i.oor;:11or1es 



rn1MJB 

SAM'LENO. SAMPLE ID/DESCRIPTION 

SAMPLER 

REQUIRED TURNAROUND.' 1 I SAME DAY i I 24 HOURS 

1. RECEIVED BY: 
SIGNATURE 

PRINTED NAME/CO 

* RUSH TURNAROUND MAY REQUIRE SURCHARGE 

D An1heim, C1liforni1 
1250 E. Gene Autry Way 
Anaheim, Cahforma 92805 
1714) 937 1094 
1800) 404 2673 

D long Beach, C1liforni1 
3700 Cherry Avenue 
Long Beach, California 90807 
(310) 5958401 
(800) 814.3433 

\JuRc LAcdR)..\10Puc:'S, .. ,.c. 

BILL TO: 

SMl'LE 
DATE 

PROJECT INFORMATION 

SAMPLE 
TIME 

SAMPLE 
MATRIX CONTAINER lYPE I PRESERV. 

/./q_, 

I/Ct.-

v.,.,.-_ 

I/CL-

v-~..u 

IL01"~. 

a. I ). ,~) ("' I 4 ".'1 • c... ... 

CHAIN OF CUSTODY RECORD 

JOB NO. 

[CJ13Z3b-I 

x ..zx:. 
x ;=~~ 

XIX. 
x 

x 

AIRBILL NO.. .3.325 3577.8/ 
] 48 HOURS I 72 HOURS 10 DAYS ! J ROUTINE OTHER 

2 RELINQUISHED BY: 
SIGNATURE 

PRINTED NAME/COMPANY 

2. RECEIVED BY: 
SIGNATURE 

PRINTED NAME/COMPANY 

~nver (Aurora), Colorado 
10703 E. Bethany Drive 
Aurora. Colorado 80014 
(303) 7511780 
(800) 9722673 

D C1sper, Wyoming 
420 West 1st Street 
Casper, Wyoming 82601 
1307) 2355741 
1800) 666·0306 

I DATE I 3. RELINO"'""cn <>V· w•w.,_w w" DATE 
SIGNATURE 

TIME PRINTED NAME/COMPANY: TIME 

DATE 3. RECE111cn RV· ... ___ ,, DATE 

SIGNATURE 

TIME I PRINTED NAME/COMPANY 

D Houston, Texas 
8210 Mosley Road 
Houston. Texas 77075 
(713) 943 9776 
(800) 734 2673 

D Corpus Christi, Tex1S 
17 33 North Padre Island Ome 
Corpus Christi, Texas 78408 
1512) 289·2673 
(800 I 548 -8228 

TIME 

0 lake Chules, Louisiana 
3645 Beglis Parkway 
Sulphur, Lou1s1ana 70663 
(3181 5BJ.4926 
180012594926 



CORE LABORATORIES 

SAMPLE DELIVERY GROUP NARRATIVE 

January 9, 1995 

Customer: Daniel B. Stephens & Associates 
Project: 4115.2 
Core Laboratories Project Number: 943236 

On 12-28-94 Core Laboratories received samples for analysis. The following information is 
pertinent to the interpretation of the data package. 

Organic Analysis: 

During analysis for semivolatiles, a spike blank and spike blank duplicate were analyzed. The 
spike blank had a high percent recovery for 4-chloro-3-methylphenol at 99%. The EPA 
recommended criteria for 4-chloro-3-methylphenol is 23% to 97%. 

inda L. Benkers 
QNQC Coordinator 

~JP 
Douglas Georgie 
Laboratory Supervisor 

The analyses. op1n1ons or 1nterpreta11ons contained in this report are based upon observations and material supplied by the client for whose exclusive and cont1dent1a1 use this report has been made. The 1nterpretat1ons or op1n1ons expressed repre· 

sent lhe best JUdgmerit ot Core Laboralonos. Core laboratories. however. assumes no respons1bll1ty and makes no warranty or representa11ons. express or ,mo11ed. as to the product1v11y. proper operations. or profitableness at any 011. gas. coal or 

other mineral. property. well or sand 1n cor1nect1on with which such reoort is used or relied upon for any reason whatsoever_ This report shall not be reproduced e>:cept in its entirety, without the written approval of Core LabOr:Jtor1es. 



L A B 0 R A T 0 R Y T E S T S 
01/09/95 

II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

CLIENT l.D •••.••..• : 4115.2 
'[·. DA TE SAMPLED •.••..• : 12/22/94 

TIME SAMPLED •••••.• : 08:00 
·WORK DESCRIPTION ••. : TRIP BLANK 

II TEST DESCRIPTION 

APPENDIX IX VOLATILE ORGANICS 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (total) 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methylacrylonitrile 
2-Butanone 
Methyl isobutyl ketone 
Methyl methacrylate 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1, 1,2,2-Tetrachloroethane 

FINAL RESULT LIMITS/*DILUTION 

*1 

ND 100 
ND 100 
ND 50 
ND 20 
ND 20 
ND 1 
ND 5 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 20 
ND 5 
ND 50 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 50 
ND 5 
ND 50 
ND 50 
ND 100 
ND 50 
ND 5 
ND 100 
ND 5 
ND 5 
ND 5 

PAGE:1 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.D ••• : 943236-0001 
DATE RECEIVED ..•• : 12/28/94 
TIME RECEIVED .••• : 14:15 
REMARKS .••.••••.• : 

UNITS OF MEASURE TEST METHOD 

8240 (2) 

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

10703 East Bethany Drive 
Aurora, co 80014 
( 303) 751 - 1780 

DATE 

12/30/94 

~rie J.nalyses, opinions or rnterpre1a1rons contained m this report are based upon observallons and material supplied by the client tor whose exclusive ;:ind contidenl1al use mis report has been maae The 1nterpretat1on·; or op1n1ons exoressea reorn 

:oen! !'le best 'udgment of Core lciboraloriE•s Core Laboratories however assumes no respons1b1l1ty Jnd 1"1.'.lKE!S no w;-irranty or representations. express or 1mpiled ns to the oroauct1v1ty. oroper operntrons. or protrtablpness ot :i.ny 011. gns 

otner m1ne•a1 orooerty . ...-ell or sand in connect1on with which such report is useo or relied upon for Llny reason wnatsoever P11s 'eport shall not be reproduced except 1n its entirety without the written aoprovol of Ccre L.:iOOr3tOries 

TECHN 

MLA 



II 

llJOB NUMBER: 943236 

L A B 0 R A T 0 R Y T E S T S 
01/09/95 

CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

:LIENT l.D ..••..... : 4115.2 
'!/'DATE SAMPLED ..•.... : 12/22/94 

TIME SAMPLED .•..... : 08:00 
WORK DESCRIPTION ... : TRIP BLANK 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.D ... : 943236-0001 
DATE RECEIVED .... : 12/28/94 
TIME RECEIVED .... : 14:15 
REMARKS .......... : 

hesT DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE 

Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
Dibromofluoromethane (Surrogate) 
Toluene-dB (Surrogate) 
4-Bromofluorobenzene (Surrogate) 
Time Analyzed 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

107 
104 
102 

1823 

5 
5 
5 
5 
5 
5 
5 

50 
10 
5 
0 
0 
0 
0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 
% Recovery 
% Recovery 

PAGE:2 

86-118% Limit 
88-110% Limit 
86-115% Limit 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

The cinalyses. 001nions or mterpretat1on5 c:intamed 1n this report are based upon observations ;:ind material s..Jpp11ed by the client tor whose exclusive and conf1dent1a1 use thts reoort has been made The 1nterpretat1ons er oom1ons expressed reore 

sent ttie best Judgment ot Core Laoorntor1Es. Core laboratories. however. assumes no respons1bll1ty <:ind makes no warr:::inty or representations. express or 1mpl1ed, as 10 the product1v1ty. prooer ooera11ons or orot11;:ioleress of ;:iny orl q:is coal er 

Jlher mineral propert'f, well or sand 1n connection with which such report 1s used or relied uoon tor any reason whatsoever This report shall not be reproducea except in :ts entirety. without the wntteri 3ooroval ot Core L.1bor:Jtories 

TECHN 



L A B 0 R A T 0 R Y T E S T S 
01/09/95 

II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS& ASSOCIATES 

:LIENT I.D ••.•••••• : 4115.2 

l
.,;l>ATE SAMPLED .••.••• : 12/22/94 
TIME SAMPLED •••.••. : 13:05 
'.JORK DESCRIPTION .•• : WELL #5 

"TEST DESCRIPTION 

\lkalinity, Total (Unfilt.) 

ichloride (Unfilt.) 

:yanide, Total CUnfilt.) 

llNitrate + Nitrite (as N) [Unfil t.J 

>olids, Total Dissolved CTDS) 

rulfate (Unfilt.) 

5ulfide (Unfilt.) 

\ntimony, Total (Sb) 

~Arsenic, Total (As) 

larium, Total (Ba) 

II Beryllium, Total CBe) 

.:admium, Total (Cd) 

II Calcium, Total (Ca) 

:hromium, Total (Cr) 

~~obalt, Total (Co) 

·~opper, Total (Cu) 

'.ron, Total (Fe) 

~Lead, Total (Pb) 

~ercury, Total (Hg) 

IJMagnesium, Total (Mg) 

1anganese, Total (Mn) 

llNickel, Total (Ni) 

'otassium, Total (K) 

II 

FINAL RESULT LIMITS/*DILUTION 

154 5 

750 5 

<0.02 0.02 

1.74 0.05 

2420 10 

768 200 

<0.05 0.05 

<0.1 0.1 

<0.05 0.05 

0.02 0.01 

<0.005 0.005 

<0.005 0.005 

297 1 

<0.01 0.01 

<0.03 0.03 

<0.01 0.01 

0.32 0.03 

<0.05 0.05 

<0.0002 0.0002 

80.5 0.1 

<0.01 0.01 

<0.04 0.04 

1. 7 0 .1 

PAGE:3 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.D •.. : 943236-0002 
DATE RECEIVED ••.• : 12/28/94 
TIME RECEIVED •..• : 14:15 
REMARKS •...••.... : 

UNITS OF MEASURE TEST METHOD 

mg/L CaC03 310.1 (1) 

mg/L 325.2 ( 1) 

mg/L 335.2 ( 1) 

mg/L (as N) 353.2 ( 1) 

mg/L 160.1 ( 1) 

mg/L 375. 2 ( 1) 

mg/L 376.2 (1) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 7470 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 7610 (2) 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

DATE 

12/30/94 

01/05/95 

01/04/95 

01/03/95 

12/28/94 

01/04/95 

12/29/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

01/04/95 

The analyses. oprrnons or ;nterpre1a11ons contained 1n •.his report G1re based upon observations and material supclied by the client for whose exclusive and ccnf1dent1al use 1h1s reoort has been made The 1nterpretat1ons er opinions expressed reore 

s~nt the oest Judgmert of Core L1borotorres. Core L<:iborator1es. however, assumes no respons1b1ilty and makes no warranty or representations. express or •mo11ed. as to the product1v1ty, proper operations or protiiablemiss of .:my 011 gos :::ool or 

other mineral. property. well or s<:1nd 1n con 11ect1on with which such 'eport is used or relied upon tor any reason whatsoever This repon shall not be reproduced except 1n ts ef'11irety . .v11tiout ti"'e wr1t1en approval ot Core Laboratories 

TECHN 

RPK 

DME 

RJC 

DME 

RJC 

DME 

SLS 

\.IGL 

llGL 

llGL 

\.IGL 

\.IGL 

\.IGL 

\.IGL 

\.IGL 

llGL 

llGL 

\.IGL 

BPB 

\.IGL 

llGL 

llGL 

BPB 



II L A B 0 R A T 0 R Y T E S T S 
01/09/95 

llJOB NUMBER: 943236 CUSTOMER~ DANIEL 8. STEPHENS & ASSOCIATES 

:LI ENT 1.D ••.••...• : 4115.2 

l

'lbATE SAMPLED •••..•. : 12/22/94 
TIME SAMPLED ••••••• : 13:05 

,'../ORK DESCRIPTION ..• : I.JELL #5 

llTEST DESCRIPTION 

>elenium, Total (Se) 

llsi lver, Total (Ag) 

iodium, Total (Na) 

II Thallium, Total (Tl) 

"in, Total (Sn) 

11

.!anadium, Total (V) 

~inc, Total (Zn) 

IPPENDIX IX VOLATILE ORGANICS 

II Acetone 
Acetonitrile 
Acrolein 

II 

Acrylonitrile 
All yl ch Lori de 
Benzene 
Bromodichloromethane 
Bromoform 

II 
Bromomethane 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 

II 

Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 

II 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 

II 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (total) 

II 

Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

II 

FINAL RESULT LIMITS/*DILUTION 

<0.1 0.1 

<0.01 0.01 

502 10 

<0.1 0. 1 

<0.05 0.05 

<0.05 0.05 

<0.01 0.01 

*1 

ND 100 
ND 100 
ND 50 
ND 20 
ND 20 
ND 1 
ND 5 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 20 
ND 5 
ND 50 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
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CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY l.D •.• : 943236-0002 
DATE RECEIVED ••.. : 12/28/94 
TIME RECEIVED •... : 14:15 
REMARKS ..•.•..... : 

UNITS OF MEASURE TEST METHOD 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

mg/L 6010 (2) 

8240 (2) 

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

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

DATE 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

The <:1nalyses. opinions or ;nterpretat1ons contained in this report are based upon observations ana material supplied by the client tor whose exclusive and conf1dent1<il use this repor1 ~as been mnde The 1ntercr"2 ': ons 0' opinions expressed 'eore-

sent tile best Judgment ::it Core Luboratone5. Core lJborator1es. however. assumes no respons1b1l1ty and mnkes no warranty or representations. express or implied. as !o the proouct1v1tv. proper operations. or proMableness of any 011 gas. coal er 

other mineral, ;Jroperty. Nell or sand m connection with which such report :s used or relied upon for any reason whatsoever This report :.hall rot be reproduced e~cept rn 1!:. entirety, without the written aoprov31 ot Core U1boratones 

TECHN 

1.JGL 

1.JGL 

1.JGL 

1.JGL 

l.JGL 

1.JGL 

1.JGL 

MLA 



CORE LABORATORIES 

11. L A B 0 R A T 0 R Y T E S T s R E S U L T S 
01/09/95 

If JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

CLIENT I.D ......... : 4115.2 LABORATORY I.D ... : 943236-0002 
~ATE SAMPLED ....... : 12/22/94 DATE RECEIVED .... : 12/28/94 

TIME SAMPLED .....•. : 13:05 TIME RECEIVED .... : 14: 15 
· ORK DESCRIPTION ... : IJELL #5 REMARKS .......... : 

lrEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

trans-1,3-Dichloropropene ND 5 ug/L 

II 

Ethyl benzene ND 5 ug/L 
Ethyl methacrylate ND 5 ug/L 
2-Hexanone ND 50 ug/L 
Iodomethane ND 5 ug/L 

II 

Isobutyl alcohol ND 50 ug/L 
Methylacrylonitrile ND 50 ug/L 
2-Butanone ND 100 ug/L 
Methyl isobutyl ketone ND 50 ug/L 
Methyl methacrylate ND 5 ug/L 

II 

Propionitrile ND 100 ug/L 
Styrene ND 5 ug/L 
1, 1,1,2-Tetrachloroethane ND 5 ug/L 
1, 1,2,2-Tetrachloroethane ND 5 ug/L 

II 

Tetrachloroethene ND 5 ug/L 
Toluene ND 5 ug/L 
1,1,1-Trichloroethane ND 5 ug/L 
1,1,2-Trichloroethane ND 5 ug/L 
Trichloroethene ND 5 ug/L 

II 

Trichlorofluoromethane ND 5 ug/L 
1,2,3-Trichloropropane ND 5 ug/L 
Vinyl acetate ND 50 ug/L 
Vinyl chloride ND 10 ug/L 
Xylenes-total ND 5 ug/L 

II 
Dibromof luoromethane (Surrogate) 110 0 % Recovery 86-118% Limit 
Toluene-dB (Surrogate) 104 0 % Recovery 88-110% Limit 
4-Bromofluorobenzene (Surrogate) 102 0 % Recovery 86-115% Limit 
Time Analyzed 1859 0 

II 

II 

II 

II 

II 
10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

PAGE:5 

Tne ;)nalyses. 001rnon-; or interoretat1ons :ontamed rn this report are basea uoon observations and material supplied by the client lor whose exclusive and cont1dent1al use this report has oeen mnde. The '!terpretat1ons or oprn1ons expres.seo reore· 

<>ent ine best Judgment at Core Laboratorres Core Labor;)!or1es. nawever, assumes no resoons101l1ty and makes no warranty or representations. eJ1press or 1molied. J.S to the productrvrty. proper oper;)t1011s -:ir oral tableness o1 :Jny o•I. gas -::::iJ.• 

'.Jtner mineral property. well or sand 1n co1nec11on with which such report 1s used or re11ed L<POn for any reason wnatsoever This report shall riot be reproduced except 1n 11s entirety. without ttie written :ipproval of :::ore L::iborntor1es 



II L A B 0 R A T 0 R Y T E S T S 
a1;a9/95 

If JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

CLIENT I.D ••••••••• : 4115.2 
·l'{)ll ATE SAMPLED .•..••. : 12/22/94 

TIME SAMPLED •.•..•• : 16:45 
"WORK DESCRIPTION ••. : TW-1 

![,TEST DESCRIPTION 

~lkalinity, Total (Unfilt.) 

fchloride (Unfi l t.) 

:yanide, Total CUnfilt.) 

,,.Nitrate + Nitrite (as N) [Unf i l t.] 

~olids, Total Dissolved (TDS) 

~~ulfate (Unfilt.) 

·Sulfide (Unfilt.) 

/\ntirnony, Total (Sb) 

~Arsenic, Total (As) 

3ariurn, Total (Ba) 

[/Beryl l iurn, Total (Be) 

:adrni urn, Total (Cd) 

//Calcium, Total (Ca) 

:hrorniurn, Total (Cr) 

I/Cobalt, Total (Co) 

Copper, Total (CU) 

Iron, Total (Fe) 

I/Lead, Total (Pb) 

~ercury, Total (Hg) 

~Magnesium, Total (Mg) 

~anganese, Total (Mn) 

l/~ickel: Total (Ni) 

~otass1urn, Total (K) 

II 

FINAL RESULT LIMITS/*DILUTION 

1a s 

631 s 

<a.a2 a.a2 

a.16 a.as 

129a 1a 

14a 1a 

a.13 a.as 

<a.1 a.1 

<a.as a.as 

a.14 a.a1 

<a.aas a.aas 

<a.aas a.aas 

184 a.1 

<a.a1 a.a1 

<a.a3 a.a3 

a.a1 a.a1 

4.22 a.a3 

a.a6 a.as 

<a.aaa2 a.aaa2 

23.S a .1 

a.39 a.a1 

<a.a4 a.a4 

2a.2 a.s 

PAGE:6 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.D •.. : 943236-aaa3 
DATE RECEIVED •... : 12/28/94 
TIME RECEIVED .••. : 14:1S 
REMARKS .•...••... : 

UNITS OF MEASURE TEST METHOD 

rng/L CaC03 31a.1 ( 1) 

rng/L 32S.2 ( 1) 

rng/L 33S.2 (1) 

rng/L (as N) 3S3.2 ( 1) 

rng/L 16a.1 ( 1) 

rng/L 37S.2 (1) 

rng/L 376.2 (1) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 6a10 (2) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 6a10 (2) 

rng/L 747a (2) 

rng/L 6a10 (2) 

rng/L 6a1a (2) 

rng/L 6a1a (2) 

rng/L 761a (2) 

1a7a3 East Bethany Drive 
Aurora, CO 8aa14 
c3a3) 7S1-178a 

DATE 

12/3a/94 

a1;as;9S 

a1;a4/9S 

a1;a3/9S 

12/28/94 

a1;a4;9S 

12/29/94 

12/3a/94 

12;3a/94 

12/3a/94 

12;3a/94 

12/3a/94 

12/3a/94 

12/3a/94 

12;3a;94 

12/3a/94 

12/3a/94 

12/3a/94 

12/3a/94 

12/3a/94 

12/3a/94 

12/3a/94 

a1;a4/9S 

The analyses. op1niors or :nterpretat1ons c:intamed m this report are based upon observations and material supplied by the client for whose exclusive and conf1den11al use this report nas oeen made The interpret3t1on:. or 001n1ons e~pressed repre-

;ent Pie best Judgment ot Core Labora!or1E·s Core Laboratories, however, assumes no respons1b1l1ty and makes no warrunty or representations. e~press or 1mol1ed. as to the product1v11v proper operatrons. or orot1tao1eness of .:iny 011 g;;is. co;i1 or 

c::her ri1neral prooerty, well or sand 1n connection with which such report 1s used or relied upon tor :my reason whatsoever This report shall not be reproduced e:11ceot in its entirely, w11nou1 t>ie wn~ten ;:ipproval ot Core L lborator1es 

TECHN 

RPK 

DME 

RJC 

DME 

RJC 

DME 

SLS 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

BPB 

WGL 

WGL 

WGL 

BPB 



I/JOB NUMBER: 943236 

:LIENT I.D ......... : 4115.2 

l.,!lATE SAMPLED ....... : 12/22/94 
TIME SAMPLED •...... : 16:45 
~ORK DESCRIPTION ... : TW-1 

L A B 0 R A T 0 R Y T E S T S 
D1/D9/95 

CUSTOMER: DANIEL B. STEPHENS &ASSOCIATES 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.D ... : 943236-DOD3 
DATE RECEIVED .... : 12/28/94 
TIME RECEIVED .... : 14:15 
REMARKS .......... : 

"TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE 

lelenium, Total (Se) 

l/~i Lver, Total (Ag) 

iodium, Total (Na) 

I/Thallium, Total (TL) 

"in, Total (Sn) 

llV'anadium, Total CV) 

"'.inc, Total (Zn) 

II 

1PPENDIX IX VOLATILE ORGANICS 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Al lyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene (total) 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

<D. 1 

<D.D1 

264 

<D. 1 

<D.D5 

<D.D5 

D.D5 

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

D. 1 

D.D1 

1D 

D. 1 

D.D5 

D.D5 

D.D1 

*1 

1DD 
1DD 

5D 
2D 
2D 

1 
5 
5 

1D 
5 
5 
5 

1D 
5 
5 
5 
5 

2D 
2D 

5 
5D 
1D 
5 
5 
5 
5 
5 
5 
5 

PAGE:? 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

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

6D1D (2) 

6D1D (2) 

6D1D (2) 

6D1D (2) 

6D1D (2) 

6D1D (2) 

6D1D (2) 

824D (2) 

1D7D3 East Bethany Drive 
Aurora, co 8DD14 
C3D3) 751-178D 

12/3D/94 

12/3D/94 

12/3D/94 

12/3D/94 

12/3D/94 

12/3D/94 

12/3D/94 

12/3D/94 

The analyses. op1nmns or 1nterpretat1ons cc,ntamed in this report are baseo upon observations ;:ind material supplied by the client for whose exclusive ;:ind conf1dent1al use thrs report has been made The .nterpretnt1ons or opinions expressed •eore-

sent the bes! judgment ot Core Labormorie•; Core Labor<:1tories. :-iowever, assumes no respons1bil1ty and ma1<es no warranty or representations. express or implied. as to the oroduct1v1ty, proper operations. or prot1tableness of .Jny rn1 gas. co::il o~ 

other mineral. prooerty, ;,iell or sand 1n conr1ect1on wrth whrch such 'eoon 1s used or relied upon tor any reason whatsoever This report <;hail r.ot be reproduced except 1n 11s ent1re1y, without '.he written <Jpprovat of Core Labor:itor1es 
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WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 
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CORE LABORATORIES 

II L A B 0 R A T 0 R Y T E S T s R E S U L T S 
01/09/95 

llJOB NUMBER: 943236 CUSTOMER: DANIEL B~ STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

CLIENT I.D ••..•••.. : 4115.2 LABORATORY I.D ... : 943236-0003 
lr'ATE SAMPLED ..•.... : 12/22/94 DATE RECEIVED •••. : 12/28/94 
TIME SAMPLED ••••••. : 16:45 TIME RECEIVED •••. : 14: 15 

·WORK DESCRIPTION .•• : TW-1 REMARKS ..••.•...• : 

llTEST DESCRIPTION F !NAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 
. 

trans-1,3-Dichloropropene ND 5 ug/L 

II 

Ethyl benzene ND 5 ug/L 
Ethyl methacrylate ND 5 ug/L 
2-Hexanone ND 50 ug/L 
Iodomethane ND 5 ug/L 
Isobutyl alcohol ND 50 ug/L 

II 
Methylacrylonitrile ND 50 ug/L 
2-Butanone ND 100 ug/L 
Methyl isobutyl ketone ND 50 ug/L 
Methyl methacrylate ND 5 ug/L ,.. 

II 

Propionitrile ND 100- ~ c r ug/L 
Styrene ND 5 !, ug/L 
1,1,1,2-Tetrachloroethane ND 5 ug/L 
1, 1,2,2-Tetrachloroethane ND 5 ug/L 
Tetrachloroethene ND 5 ug/L 

II 
Toluene ND 5 ug/L 
1, 1,1-Trichloroethane ND 5 ug/L 
1,1,2-Trichloroethane ND 5 ug/L 
Trichloroethene ND 5 ug/L 

II 

Trichlorof luoromethane ND 5 ug/L 
1,2,3-Trichloropropane ND 5 ug/L 
Vinyl acetate ND 50 ug/L 
Vinyl chloride ND 10 ug/L 
Xylenes-total ND 5 ug/L 

II 
Dibromof luoromethane (Surrogate) 111 0 % Recovery 86-118% Limit 
Toluene-dB (Surrogate) 104 0 % Recovery 88-110% Limit 
4-Bromofluorobenzene (Surrogate) 102 0 % Recovery 86-115% Limit 
Time Analyzed 1936 0 

llAPPENDIX IX BNA ORGANICS *1 8270 (2) 01/03/95 JMC 

Acenaphthene ND 10 ug/L 
Acenaphthylene ND 10 ug/L 

II 
2-Acetylaminofluorene ND 10 ug/L 
Acetophenone ND 10 ug/L 
4-Aminobiphenyl ND 10 ug/L 
Aniline ND 10 ug/L 

II 

Anthracene ND 10 ug/L 
Aramite ND 10 ug/L 
Benzo(a)anthracene ND 10 ug/L 
Benzo(b)fluoranthene ND 10 ug/L 
Benzo(k)f luoranthene ND 10 ug/L 

II 

Benzo(a)pyrene ND 10 ug/L 
Benzo(ghi)perylene ND 10 ug/L 
Benzyl Alcohol ND 20 ug/L 

II 
10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The onalyses op1n1ons or 1nterpretat1ons contained 1n this report are based upon observations and material supplied by tne clrent for whose exclusive and cont1dent1al use this reoort has been ma.de The interoretat1ons or op1n1ons expressed reore-

sent the best JUdgmer1t ot Core L:iboratom·S. Core Laoom.tones however cissumes no respons1brlrty Jnd makes no warranty or representations. express or 1mpl1ed. <lS to the oroouc11v11y, proper operations. or prof1'ab1enBss ol ciny oil g<Js co::i1 0' 

o:rer mineral, proper:y. well or sand 1n connec11on with w111cll such report is used or relied uoon for any reason whatsoever This report shall riot be reoroduced exceol :n 1s entirety. w11hout the wrrtten aporoval of Core lJborntories 



!\ L A B 0 R A T 0 R Y T E S T S 
01/09/95 

llJOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOClATES 

CLIENT I.D ••••...•. : 4115.2 
~DATE SAMPLED .••••.. : 12/22/94 
~TIME SAMPLED ..••••. : 16:4.5 

YORK DESCRfPTION •.• : TY-1 

I TEST DESCRIPTION 

Bis(2-chloroethoxy)methane 

II 

Bis(2-chloroethyl)ether 
Bis(2-chloro-1-methylethyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 

II 
4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 

II 

Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

II 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Diethyl phthalate 
p-Dimethylaminoazobenzene 

II 

7,12-Dimethylbenz(a)anthracene 
3,3-Dimethylbenzidine 
alpha,alpha-Dimethylphenethylamine 
Dimethyl phthalate 
m-Dinitrobenzene 

II 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 

II 

Fl uoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

II 
Hexachloroethane 
Hexachloropropene 
lndeno(1,2,3-cd)pyrene 
Isodrin 

II 

Isophorone 
Isosafrole 
Kepone 
Methapyrilene 
3-Methylcholanthrene 

II 

2-Methylnaphthalene 
Naphthalene 
1,4-Naphthoquinone 

II 

FINAL RESULT UMITS/*DILUTION 

ND 10 
ND 10 
ND 10 

18 10 
ND 10 
ND 10 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 50 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 

PAGE:9 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.D ... : 943236-0003 
DATE RECEIVED ••.. : 12/28/94 
TIME RECEIVED .•.. : 14:15 
REMARKS ••••..•••. : 

UNITSOF MEASURE TEST METHOD 

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

10703 East Bethany Drive 
Aurora, CO 80014 
( 303) 751-1780 

DATE 

The .:1na1yses. 001nrons or interpretations contained m this repon are based upon observations J.nd material suppl1eo by the client for whose exclusive ;:ind cont1den11al use t.'"HS report !las been made Tre ,11eroret<.lt1ons or opm1ons exoressed reore 

seN the best 1udgment ot Core L:;borat::irn~s Core Laboratories. nowever. assumes no respons1b1l1ty and ma11es no warr;:inty or representations. express or 1mpl1ea. as to the oroduct1v1ty, proper ooern.t1ons ::;r pror1•ableness at ;:iny 01• gas co:::i1 :;r 

J1her rrnneral. prooeny Nell or sand m corinec11on with which such report 1S usea or rel•ed uoon :or any reason whatsoever This report snail not be reproduced e~ceot 1n •ls entorety, without the wr'!'te'l c;.oprcval cl Core lJborator:es 
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CORE LABORATORIES 

II L A B 0 R A T 0 R Y T E S T s R E S U L T S 
01/09/95 

II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

:LIENT I.D .•••..•.. : 4115.2 LABORATORY I.D •.. : 943236-0003 
~DATE SAMPLED .•••••• : 12/22/94 DATE RECEIVED •..• : 12/28/94 

TIME SAMPLED •••••.• : 16:45 TIME RECEIVED ..•. : 14: 15 
'~ORK DESCRIPTION ..• : TIJ-1 REMARKS ••••••.•.• : 

"TEST DESCRIPTION FINAL RESULT LIM ITS/*D I LUTI ON UNITS OF MEASURE TEST METHOD DATE TECHN 

1-Naphthylami ne ND 10 ug/L 

II 

2-Naphthylamine ND 10 ug/L 
o-Nitroaniline ND 50 ug/L 
m-Nitroaniline ND 50 ug/L 
p-Nitroaniline ND 50 ug/L 
Nitrobenzene ND 10 ug/L 

II 
4·Nitroquinoline 1-oxide ND 10 ug/L 
N-Nitrosodi-n-butylamine ND 10 ug/L 
N-Nitrosodiethylamine ND 10 ug/L 
N-Nitrosodimethylamine ND 10 ug/L 

II 

N-Nitrosodiphenylamine ND 10 ug/L 
N-Nitrosodipropylamine ND 10 ug/L 
N-Nitrosomethylethylamine ND 10 ug/L 
N-Nitrosomorpholine ND 10 ug/L 
N-Nitrosopiperidine ND 10 ug/L 

II 
N-Nitrosopyrrolidine ND 10 ug/L 
5-Nitro-o-toluidine ND 10 ug/L 
Pentachlorobenzene ND 10 ug/L 
Pentachloroethane ND 10 ug/L 

II 

Pentachloronitrobenzene ND 10 ug/L 
Phenacetin ND 10 ug/L 
p-Phenylenediamine ND 10 ug/L 
Phenanthrene ND 10 ug/L 
2-Picoline ND 10 ug/L 

II 
Pronamide ND 10 ug/L 
Pyrene ND 10 ug/L 
Pyridine ND 10 ug/L 
Sa fro le ND 10 ug/L 

II 

1,2,4,5 Tetrachlorobenzene ND 10 ug/L 
o-Toluidine ND 10 ug/L 
1,2,4-Trichlorobenzene ND 10 ug/L 
sym-Trinitrobenzene ND 10 ug/L 
Chlorobenzilate ND 10 ug/L 

II 
4-Chloro-3·methylphenol ND 20 ug/L 
2·Chlorophenol ND 10 ug/L 
o-Cresol (2-Methylphenol) ND 10 ug/L 
m & p-Cresol (3 & 4-~ethylphenol) ND 10 ug/L 

II 

Dial late ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
2,6-Dichlorophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
4,6-Dinitro-o-cresol ND 50 ug/L 

II 
2,4-Dinitrophenol ND 50 ug/L 
Ethyl methanesulfonate ND 10 ug/L 
Hex a ch l oroph ene ND 200 ug/L 

II 
10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses co1r1on5 or m1eroret:11rons contained 1n this report are based upon observm1ons and material supplied by the client for whose exclusive and conl1den11al use this reoort "'::is oeen made The 1nterpret3t·ons o· op1n1ons expressed •epre-

sent the besl .iudgment 1)t Core Laboratorie~; Core Laboratories. t-iowever assumes no respons1b1ilty and makes no warranty or representations. express or 1mo11ed <JS to the oroouc1v1~y proper ooerat•ons. or oroM;ibleness of any 011. gas. co<JI or 

ether -n1nera1. proper.y Nell or sana 1n connection with whrch such report is used or re11ea upon for any reason whatsoever This report shall riot be reproduced excePt 1n .ts entire1v. N•tnout the written aporova1 o! Core l_.:iborci1or1es 



L A B 0 R A T 0 R Y T E S T S 
01/09/95 

!JOB NUMBER: 943236 CUSTOMER: DANIEL. B~ STEPHENS & ASSOCIATES 

:LIENT I.D •.••••.•• : 
!5ATE SAMPLED ••••••• : 
iTIME SAMPLED .•••.•• : 

·10RK DESCRIPTION ••. : 

4115.2 
12/22/94 
16:45 
TIJ-1 

~TEST DESCRIPTION 

Methyl methanesulfonate 

II 

2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 

II 

2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Nitrobenzene-dS (Surrogate) 
2-Fluorobiphenyl (Surrogate) 

II 

4-Terphenyl-d14 (Surrogate) 
Phenol-d6 (Surrogate) 
2-Fluorophenol (Surrogate) 
2,4,6-Tribromophenol (Surrogate) 

II 

Time Analyzed 
Date Extracted 

,PPENDX IX ORGANOCHLORINE PEST 

II 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 

I 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4 1 -DDT 

II 

Dieldrin 
Endosul fan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 

II 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 

II 

Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 

II 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

II 

FINAL RESULT LIMITS/*DILUTION 

ND 10 
ND 10 
ND 50 
ND 50 
ND 10 
ND 10 
ND 10 
ND 10 

99 0 
96 0 
94 0 
84 0 
95 0 
91 0 

1821 0 
12/28/94 0 

*10 

ND 0.040 
ND 0.030 
ND 0.060 
ND 0.090 
ND 0.040 
ND 0.140 
ND 0.110 
ND 0.040 
ND 0.120 
ND 0.020 
ND 0.140 
ND 0.040 
ND 0.660 
ND 0.060 
ND 0.230 
ND 0.030 
ND 0.830 
ND 1.8 
ND 2.4 
ND 0.50 
ND 0.50 
ND a.so 
ND 0.50 
ND 0.50 
ND 0.50 
ND 0.50 
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CORE LABORATORIES 

RESULTS 

ATTN: JEFF FORBES 

LABORATORY l.D .•• : 943236-0003 
12/28/94 
14: 15 

DATE RECEIVED ...• : 
TIME RECEIVED •••. : 
REMARKS •••••....• : 

UN ITS OF MEASURE TEST METHOD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 35-114% Limit 
% Recovery 43-116% Limit 
% Recovery 33-141% Limit 
% Recovery 10-94% Limit 
% Recovery 21-100% Limit 
% Recovery 10-123% Limit 

8080 (2) 

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

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

DATE 

12/29/94 

The analyses. :Jp1nions or onterpretat1ons ccnta1ned 111 !.'lrs report are based upon observations <J.nd m<1ter1al supp11ed by the client for whose exclusive cir.Cl cont1dent1al use this report has oeen made Tile 1nterpretal'.ons or opinions exoressed repre-

sent the oest JUdgmen• ot Core Labormorres. Core L:iooratones. however assumes no respons1b1l1!y and makes no warranty or representations. express or 1111pl1ed JS to the produc11v1ty. proper operations. or profitableness of :iny oil. gas. ecol or 

01her mineral, properly, Nell or sand 1n conrect1on w1lh wh1c~ such repor1 is used or rel,ed upon tor any reason wha1soever This report shall not be reproduced except 1n its entirety w11hout the written approv.:i.1 ot Core Laboratories. 
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CORE LABORATORIES 

II 
L A B 0 R A T 0 R Y T E S T s R E S U L T S 

01/09/95 

!JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS& ASSOCIATES ATTN: JEFF FORBES 

.;LI ENT I .D ••••••••• : 4115.2 LABORATORY I.D ... : 943236-0003 
llDATE SAMPLED •••••.• : 12/22/94 DATE RECEIVED .••. : 12/28/94 
TIME SAMPLED •••.••. : 16:45 TIME RECEIVED ••.. : 14: 15 
~ORK DES CR I PT I ON •.. : TW-1 REMARKS ....•..••. : 

iJEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

2,4,5,6-Tetrachloro-m-xylene(Surr) 100 0 % Recovery 60-150% Limit 

i Decachlorobiphenyl (Surrogate) 83 0 % Recovery 60-150% Limit 
Time Analyzed 1610 0 
Date Extracted 12/28/94 0 

~ 

II 

II 

II 

II 

I 

II 

I 

II 

I 10703 East Bethany Drive 
Aurora, CO 80014 
( 303) 751 -1780 
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The ln<:1lyses. opinions or 1nteroretat1ons contained in this report nre based upon observations and material supplied by the c!1en1 for whose excl'JS1ve 3nd cont1dent1al use mis report has been made. Tne m1eroret3t1ons or opinions exoressed reore-

sent '.he best Judgment ot Core Lciborator1es. Core Laboratories. however. '1ssumes no respons1b1l1ty <J.nd mnKes no warranty or representations express or 1mpl1ed. JS to the oroouct1v11y. proper operations. or prolilno1eness ot :iny 0 11 cps co::il or 

;Jther mineral. property we11 or sand m connec11on wt!h wri1ch such report is used or reliea upon for any reason wnJtsoever This report snail r:ot oe reoroduceo exceot 1n its entirely. without :he written :ipproval at C,Jre l.:ioorntories 



L A B 0 R A T 0 R Y T E S T S 
01/09/95 

II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

:LI ENT I.D •.•.•••.• : 
I I 

l'

LlATE SAMPLED ••.•.•• : 
TIME SAMPLED .•••••. : 
"10RK DESCRIPTION •.• : METHOD BLANK 

II TEST DESCRIPTION 

,PP END IX IX VOLA Tl LE ORGAN I CS 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Al lyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
1,2-Dichloroethene (total) 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Ethy< methacrylate 
2-Hexanone 
lodomethane 
Isobutyl alcohol 
Methylacrylonitrile 
2-Butanone 
Methyl isobutyl ketone 
Methyl methacrylate 
Propionitrile 
Styrene 
1, 1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 

FINAL RESULT LIMITS/*DILUTION 

*1 

ND 100 
ND 100 
ND 50 
ND 20 
ND 20 
ND 1 
ND 5 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 20 
ND 20 
ND 5 
ND 50 
ND 10 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 5 
ND 50 
ND 5 
ND 50 
ND 50 
ND 100 
ND 50 
ND 5 
ND 100 
ND 5 
ND 5 
ND 5 
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CORE LABORATORIES 

R E S U L T S 

AHN: JEFF FORBES 

LABORATORY I.D •.. : 
DATE RECEIVED •... : 
TIME RECEIVED •... : 
REMARKS ....•..•.• : 

943236-0004 
I I 

UNITS OF MEASURE TEST METHOD 

8240 (2) 

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

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

DATE 

12/30/94 

-r.e Jnci1yses ooin1ons er 1r.1erpretat1ons co11tained in this report are based upon observations and material supo11eo by the c11ent for whose exclusive and cont1dent1al use this reoorl has been rT'ade The 1rteroretat1ons or 001niors exoresseo repre-

;en: '.'11~ best judgment ct Core laboratories Core laboratories. however. Jssumes no respons101l1ty ano m<ikes :io w.:irranty or representcit1ons. e~press or •rT'pl1ed. as to the product1v1ty, proper ooen11ors or prot1taoleness cf ;:iny o" '"J35 co<JI er 

:lher mineral prooer<v. ,..,911 or sand 1n co1niK11on with which such report 1s used or re11ed upon for any reason wr>n1soe11er. This 'eport shull not be reproduced exceot 1n its entirety without the wr111eri :iopmval ot Cc.re LJborntories 
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,, 
L A B 0 R A T 0 R Y T E S T S 

01/09/95 

I/JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

,,:LI ENT I .D ••••.•••• : 

ll
DATE SAMPLED ••••.•• : 
TIME SAMPLED .•••••. : 

I I 

IORK DESCRIPTION •.. : METHOD BLANK 

llJEST DESCRIPTION 

Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
Dibromof luoromethane (Surrogate) 
Toluene-dB (Surrogate) 
4-Bromofluorobenzene (Surrogate) 
Time Analyzed 

I/APPENDIX IX BNA ORGANICS 

Acenaphthene 
Acenaphthylene 

II 

2-Acetylaminofluorene 
Acetophenone 
4-Aminobiphenyl 
Aniline 

II 

Anth racen, ~ 
Aramite 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 

II 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzyl Alcohol 
Bis(2-chloroethoxy)methane 
BisC2-chloroethyl)ether 

II 
Bis(2-chloro-1-methylethyl)ether 
BisC2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 

II 

4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 

II 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 

II 

FINAL RESULT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

108 
103 
102 

1746 

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

LIMITS/*DILUTION 

5 
5 
5 
5 
5 
5 
5 

50 
10 
5 
o 
o 
o 
o 

*1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
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CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.D ••. : 943236-0004 
I I DATE RECEIVED ..•• : 

TIME RECEIVED .••• : 
REMARKS •..•.••••. : 

UN ITS OF MEASURE TEST METHOD 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 86-118% Limit 
% Recovery 88-110% Limit 
% Recovery 86-115% Limit 

8270 (2) 

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

10703 East Bethany Drive 
Aurora, co 80014 
(303) 751-1780 

DATE 

01/03/95 

Tl'e an;;ilyses, oom1ons or .nterpre1<:1t1ons ccnta1nea in this report are basea upon observ<:1t1ons and material suppl1ea by the c11ent tor whose exclusive and conf1dent1al use this report has been made Pie 1nterore1at1on5 or op1r1ons EHoressea reorfl 

sent •ne '::lest J:Jdgf'len1 ol Core Lo.boratone!; Core Laboratories, however. assumes no respons1b11i!y ::ind makes no warranty or representations, express or 1mpl1ed. as to tl"e product1v1ty. proper ooerat1Qf'S or prot1tableness at ,1nv V'I ,;;Js -.:oa1 or 

other r-::neral. prooerty we11 or sand 1n cowect1on with which such report •S used or relied upon for ~ny reason whatsoever This report shall not be reproduced except in 1ls entirety. without tne wr•tten ;ioprOV31 of Core _;:iborato,,es 

TECHN 

JMC 



CORE LABORATORIES 

L A B 0 R A T 0 R Y T E S T S R E S U L T S 
01/09/95 

·-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

LIENT I.D ...•..... : 
~!ATE SAMPLED ......• : I / 

TIME SAMPLED ....... : : 
''ORK DESCRIPTION ... : METHOD BLANK 

GEST DESCRIPTION 

1,3·Dichlorobenzene 

II 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Diethyl phthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 

Ii 
3,3-Dimethylbenzidine 
alpha,alpha-Dimethylphenethylamine 
Dimethyl phthalate 
m-Dinitrobenzene 

II 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Fluoranthene 

II 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

II 

Hexachloroethane 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isodrin 

ii 

Isophorone 
Isosafrole 

" 
Kepone 
Methapyrilene 
3-Methylcholanthrene 

II 

2-Methylnaphthalene 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 

I! 
o-Nitroaniline 
m-Nitroaniline 
p-Nitroaniline 
Nitrobenzene 

II 

4-Nitroquinoline 1-oxide 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 

II 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 

r 

FINAL RESULT 

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

ATTN: JEFF FORBES 

LABORATORY I.D ... : 
DATE RECEIVED .... : 
TIME RECEIVED .... : 
REMARKS .......... : 

943236-0004 
I I 

LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD 

10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
50 
50 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 

PAGE:15 

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

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

DATE 

The :malyses. opm1ons or in1erpretat1ons contained 1n this report are based upon observations and m<:1tenal supp11ed by the client for whose exclusive and conf1dent1al use this report has been made. The mterpre1a11cns er cornions expressed 'eore· 

sent tl'>e best judgmer.t ot Core laboratories Core Lo.bOratories, however, :Jssumes no respons1b11ity and maKes no warranty or representations. exoress or ,mo11ed. :ls to me proouct1v1ty. proper opera11ons or orot1tableness oi Jny o<'.ls c:oJ• o' 

::itr>er mineral properw well or sand 1n connection with wh1Ci"'i such report is used or relied upon Tor any reason whatsoever This report shall not be reproduced ex.cept 1'1 its entirety. without the written .:ioorova1 ot Core L.:iborator1es 

TECHN 



L A B 0 R A T 0 R Y T E S T S 
01/09/95 

II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

:UENT 1.0 ••••••••• : 

ll
OATE SAMPLED .•••.•• : 
TIME SAMPLED •••..•• : 

I I 

"JORK DESCRIPTION •.• : METHOD BLANK 

iJEST DESCRIPTION 

N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Phenacetin 
p-Phenylenediamine 
Phenanthrene 
2-Pi coli ne 
Pronamide 
Pyrene 
Pyridine 
Safrole 
1,2,4,5 Tetrachlorobenzene 
o-Toluidine 
1,2,4-Trichlorobenzene 
sym-Trinitrobenzene 
Chlorobenzilate 
4-Chloro-3-methylphenol. 
2-Chlorophenol 
o-Cresol (2-Methylphenol) 
m & p-Cresol (3 & 4-Methylphenol) 
Dial late 
2,4-Dichlorophenol 
2,6-0ichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-o-cresol 
2,4-Dinitrophenol 
Ethyl methanesulfonate 
Hexachlorophene 
Methyl methanesulfonate 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Nitrobenzene-d5 (Surrogate) 
2-Fluorobiphenyl (Surrogate) 
4-Terphenyl-d14 (Surrogate) 
Phenol-d6 (Surrogate) 
2-Fluorophenol (Surrogate) 
2,4,6-Tribromophenol (Surrogate) 

FINAL RESULT LIMITS/*DILUTION 

NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 20 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 50 
NO 50 
NO 10 
NO 200 
NO 10 
NO 10 
NO 50 
NO 50 
NO 10 
NO 10 
NO 10 
NO 10 

100 0 
96 0 
94 0 
83 0 
97 0 
88 0 

PAGE: 16 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY I.O ••• : 943236-0004 
I I DATE RECEIVED ••.• : 

TIME RECEIVED ••.• : 
REMARKS ..••••••.. : 

UNITS OF MEASURE TEST METHOD 

Ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 35-114% Limit 
% Recovery 43-116% Limit 
% Recovery 33-141% Limit 
% Recovery 10-94% Limit 
% Recovery 21-100% Limit 
% Recovery 10-123% Limit 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

DATE 

Tl'ie analyses. op1rnons or 1nterpret<Jt1ons corta1ned 1'1 this report are based upon observations and material supplied by the client !or whose exclusive <Jnd con!ident1a1 use 1h1s report has been made The mterpretat1oris or op1n1ons exoressed •eo'e-

sen! the best 1udgment ot Core L<iboratones Core Laooralorres however. assumes no respons1bilrty ;:ind maKes no warranty or represent:lt1ons. express or 1mo11ed. <:JS 10 •.fie oroauct1v1ty. proper oper;:it1oris or prolilaolenes5 at any c,: gas ,:o;:i: ')r 

:J!her mineral property Nell or sand 1n connEct1on with wn1ch such reoon 1s used or rer1ed upon for any reason wna1soever This reDOrt shall not be reproduced e:x:ceot .,., its entirety. w11hout the written Jporoval ot Core Labormories 

TECHN 



ir~OB NUMBER: 943236 

LIENT l.D •••.•..•. : 

l
,,iJATE SAMPLED ••••••• : 
TIME SAMPLED ••••••• : 

"'40RK DESCRIPTION ••. : 

L A B 0 R A T 0 R Y T E S T S 
01/09/95 

CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

I I 

METHOD BLANK 

CORE LABORATORIES 

R E S U L T S 

ATTN: JEFF FORBES 

LABORATORY l.D .•• : 
DATE RECEIVED .•.. : 
TIME RECEIVED .••• : 
REMARKS .••••••... : 

943236-0004 
I I 

"JEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

ii 

Time Analyzed 
Date Extracted 

1625 
12/28/94 

0 
0 

"'.PPENDX IX ORGANOCHLORINE PEST *10 8080 (2) 12/29/94 LB 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4 1 -DDE 
4,4 1 -DDT 
Dieldrin 
Endosulfan I 
Endosul fan I I 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Arocl or 1248 
Aroclor 1254 
Aroclor 1260 
2,4,5,6-Tetrachloro-m-xylene(Surr) 
Decachlorobiphenyl (Surrogate) 
Time Analyzed 
Date Extracted 

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

102 
90 

1512 
12/28/94 

0.040 
0.030 
0.060 
0.090 
0.040 
0.140 
o. 110 
0.040 
0.120 
0.020 
0.140 
0.040 
0.660 
0.060 
0.230 
0.030 
0.830 
1.8 
2.4 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0 
0 
0 
0 
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ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 
% Recovery 

60-150% Limit 
60-150% Limit 

10703 East Bethany Drive 
Aurora, CO 80014 
( 303) 751 -1780 

~he '3.nalyses. op1n1or>s or rnterpretatrons contained 1n this report 3re based upon observations :md material supplied by the client tor whose exclusive and cont1dent1al use ih1s reoort has been m<Jde Tne rnterpretat1ons or oom1ons exoressed more· 

s~n· tne best iudgment ot Core L:ibor<J.!Of1E"s. Core Laboratories. however. J.Ssumes no respons•brlity i'.lnd ma1<.es no warranty or representations. e~press or 1mpl1ed. as to 'he oroduct1v1ty. proper ooeratrons. or prot1'.aoleness ol :iny 011 Q::lS LOJ1 :;r 

:::ner "'11ner;:il. prooeny. wet! or sand 1n connec11on with wn1ch sucn report .5 usec or relied upon 'or any reason wnatsoever This reoon shall not be reproduced excep1 1n :ts entirely. without ti"e written approval ot Core L.10ora1or1es 



CORE LABORATORIES 

,, 
Q U A L I T Y C 0 N T R O L R E P 0 R T 

01/09/95 

II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

I/ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE 1.0. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

" 
'ARAMETER:Sul fide. (Unfi l t.) DATE/TIME ANALYZED:12/29/94 10:30 QC BATCH NUMBER:317418 
,~EPORTlNG LIMIT/OF: 0.05 UNITS:mg/L METHOD REFERENCE :376.2 (1) TECHNICIAN:SLS 

I.BLANK !CB so <0.05 
>LANK CCB so <0.05 
.>TANDARD !CV S0.40 0.41 0.40 102 

rTANDARD CCV S0.80 0.83 0.80 104 
SPIKE MS 943236-2 0.73 <0.05 0.92 79 

"'JUPL I CATE MD 943236-2 <0.05 <0.05 NC 

~ARAMETER:Solids, Total Dissolved (TOS) DATE/TIME ANALYZED:12/28/94 15:00 QC BATCH NUMBER:317433 
!!REPORTING LIMIT/OF: 10 UNITS:mg/L METHOD REFERENCE ;160.1 (1) TECHNICIAN:RJC 

'lLANK MB 941228 <10 
:>TANOARD LCS G941121A 494 500 99 

il'f>UPLICATE MD 943222-1 9150 9200 1 
DUPLICATE MD 943236-2 2420 2430 0 

"'JUPLICATE MD 943197-1 169 172 2 

,;,?ARAMETER :Mercury, Total (Hg) DATE/TIME ANALYZED:12/30/94 10:30 QC BATCH NUMBER:317483 
/!REPORTING LIMIT/OF: 0.0002UNITS:mg/L METHOD REFERENCE :7470 {2) TECHNICIAN:BPB 

3LANK !CB 12304 <0.0002 
=tLANK CCB 12304 <0.0002 

rLANK CCB 12304 <0.0002 
BLANK CCB 12304 <0.0002 
'STANDARD !CV 1121H 0.0041 0.0040 103 
,>TANDARD CCV 1013P 0.0024 0.0025 96 
JTANDARD CCV 1013P 0.0024 0.0025 96 

II STANDARD CCV 1013P 0.0024 0.0025 96 
,,SPIKE MS 943236-003 0.0049 <0.0002 0.0050 98 

JUPLICATE MD 943236-002 <0.0002 <0.0002 NC 

"'f'ARAMETER:Alkal inity, Total {Unfi l t.) DATE/TIME ANALYZED:12/30/94 08:00 QC BATCH NUMBER:317488 
REPORTING LIMIT/OF: 5 UNITS:mg/L CaC03 METHOD REFERENCE :310. 1 (1) TECHNICIAN:RPK 

ii LANK MB 941230 <5 
,.OTANDARD LCS G941027A 167 167 100 

II DUPLICATE MD 943197-9 54 50 8 
,,DUPLICATE MD 943197-18 54 55 2 
'JUPLICATE MD 943197-24 60 58 3 
)UPLICATE MD 943197-28 70 70 0 

lluUPLICATE MD 943230-14 116 110 5 

?ARAMETER:Silver, Total (Ag) DATE/TIME' ANALYZE0:12/30/94 13:24 QC BATCH NUMBER:317511 
IEPORTING LIMIT/OF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

II BLANK !CB 1212J 

I 
<0.01 

I I I I I I I 
BLANK CCB 1212J <0.01 

!I 
10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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-r'1e analyses. 001nions or interpretations contained 1n 'his report are based upon observations and rn;:iter1al supplied by the client for whose e:w:clus1.,.e and conf1den11al use this report ras been m;:ide T;e 1"'lerore1<111ons or opinions exoressed reo'e 

serit !he best 1udgment ::it Core Laboratories. Cora Labor.:itones however assumes no respons1b1l1ty ;:ind maKes r>o warranty or representations. exoress or 1mpl1ed. :is to the product1v1ty. proper operat:ors er orot111bleriess or nny gcis cc;:11 c;r 

-1 .. er mineral ::irooeny. 'Nell or sand rn con11ec11on with wn1ch such report ~s used or relied uoon for .iny reason whatsoever This report sh<:1ll not be reproduced except ,n rts entirety, wrlhout the written ,)porova1 ot Core Laboratories 



CORE LABORATORIES 

h, 
Q U A L I T Y C 0 N T R 0 L R E P 0 R T 

01/09/95 

/]Joe NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

"ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE 1.0. VALUE CA) VALUE CB) CJA-Bj) VALUE RECOVERY VALUE ADDED RECOVERY 

!! ... , 

'ARAMETER:Si lver, Total (Ag) DATE/TlME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317511 
,<EPORTING LIMIT/OF: 0.01 UN!TS:mg/L METHOD REFERENCE :6010 (2) TECHNIC!AN:IJGL 

/li!LANK MB 1229 <0.01 
!LANK MB 1229 <0.01 
\LANK CCB 1212J <0.01 

Ifs LANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 

"•"LANK CCB 1212J <0.01 
'.LANK CCB 1212J <0.01 

."•TANDARD CCV 0913K 2.47 2.50 99 
I/STANDARD !CV 0801S 1.03 1.00 103 
,1,FANDARD CCV 0913K 2.47 2.50 99 

:TANDARD !SB 1 '123J 0.97 1.00 97 
;TANDARD CCV 0913K 2.49 2.50 100 

l~TANDARD CCV 0913K 2.48 2.50 99 
STANDARD CCV 0913K 2.54 2.50 102 

'"HANDARD !SB 1123J 1.09 1.00 109 
:TANDARD CCV 0913K 2.57 2.50 103 

;;.;TANDARD LCS 1222G 1 .15 1.00 115 
II STANDARD LCS 1222G 1.16 1.00 116 
it.~PIKE MS 943176-002 1.12 <0.01 1.00 112 

;PIKE MS 943227-001 1.13 <0.01 1.00 113 
•UPL!CATE MD 943176-001 <0.01 <0.01 NC 

1riJUPLICATE MD 943212-006 <0.01 <0.01 NC 

''"'ARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED: 12/30/94 10:28 QC BATCH NUMBER:317512 
.EPORTING LIMIT/OF: 0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:IJGL 

l/~LANK !CB 1212J <0.05 
,,~LANK CCB 1212J <0.05 

•LANK MB 1229 <0.05 
!LANK MB 1229 <0.05 

fiiLANK CCB 1212J <0.05 
BLANK CCB 1212J <0.05 

'''iLANK CCB 1212J <0.05 
:LANK CCB 1212J <0.05 

'4lLANK CCB 1212J <0.05 
II STANDARD CCV 1017J 2.55 2.50 102 
11~TANDARD !CV 11220 2.07 2.00 103 

:TANDARD CCV 1017J 2.60 2.50 104 
:TANDARD !SB 1123J 1.00 1.00 100 

ll'STANDARD CCV '1017 J 2.58 2.50 103 
STANDARD CCV 1017J 2.53 2.50 101 
qANDARD CCV 1017J 2.65 2.50 106 

TANDARD !SB 1123J 1.03 1.00 103 
;TANDARD CCV 1017J 2.68 2.50 107 

II STANDARD LCS 1222G 1.03 1.00 103 
STANDARD LCS 1222G 1.03 1.00 103 

!I 
10703 East Bethany Drive 
Aurora, CO 80014 
( 303) 751 - 1780 
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The an3lyses. oom1ons or interoretat1ons ccnlameo .n '.his repon are based upon ooservat1ons :ind material supplied by the client for whose exclus111e and conl1dent1al use '.t'.1s reoort has been mnde T\'e mterpre!at1ons or opinions exoressed repre-

sent the Oest Judgment ot Core Laboratories Core L.:1boraior1es however. .JSSumes no ·espons1b11.1y and makes no warranty or reoresentcit1ons express or 1mol1ed. ::is to :ne proouct1v1ty. proper ooerat1ons, or prol1tableness o! Jny c:I. g::is :ool er 

:Jlher mineral, prooeny well or sand •n conrect1on w·th wr•ch such repor1 1s used or relied upon 'Or any reason wn;:itsoever This reoon shall not be reproduced except in ts en11rety . .v1thout the wn!1en ..:ipproval ol Core Labormor1es 



CORE LABORATORIES 

ti Q U A L I T Y C 0 N T R 0 L R E P 0 R T 
01/09/95 

EOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

II ifNAL YS Is ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) <IA·Bi> VALUE RECOVERY VALUE ADDED RECOVERY 

ll,, 

ARAMETER:Arsenic, Total (As) DATE/TIME ANALYZED:12/30/94 10:28 QC BATCH NUMBER:317512 
;.~::PORTING LIMIT/OF: 0.05 UNITS:mg/L METHOD REFERENCE :6010 {2) TECHNICIAN:IJGL 

ll~IKE MS 943176-002 0.97 <0.05 1.00 97 
t>IKE MS 943227-001 0.96 <0.05 1.00 96 
1~PLICATE MD 943212-006 <0.05 <0.05 NC 

ll't1UPLICATE MD 943176-001 <0.05 <0.05 NC 

''·li<ARAMETER:Barium, Total (Ba) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317513 
'!:PORTING LIMIT /OF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:IJGL 

'"~· 

//BLANK !CB 1212J <0.01 
,,~LANK CCB 1212J <0.01 

LANK MB 1229 <0.01 
LANK MB 1229 <0.01 

ll'a'LANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 

'1•lill.ANK CCB 1212J <0.01 
LANK CCB 1212J <0.01 

""'-ANK CCB 1212J <0.01 
II STANDARD CCV 1017J 5.01 5.00 100 
,,STANDARD !CV 0801S 1.03 1.00 103 
.. ,.TANDARD CCV 1017J 5. 10 5.00 102 

TANDARD !SB 1123J 0.49 0.50 98 
l'trANDARD CCV 1017J 5.04 5.00 101 

STANDARD CCV 1017J 4.95 5.00 99 
"'-TANDARD CCV 1017J 5. 17 5.00 103 

TANDARD !SB 1123J 0.50 0.50 100 
,,.TANDARD CCV 1017J 5.06 5.00 101 

II STANDARD LCS 1222G 1.04 1.00 104 
,,STANDARD LCS 1222G 1.04 1.00 104 
·•PIKE MS 943176-002 1.08 o. 14 1.00 94 

PIKE MS 943227-001 1.02 0.06 1.00 96 
~tfuPLI CATE MD 943176-001 0. 14 0. 15 7 
DUPLICATE MD 943212-006 <0.01 <0.01 NC 

I""*'° 
ARAMETER:Beryllium, Total (Be) DATE/TIME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317514 

;·•C:PORTING LIMIT/OF: 0.005 UNITS:mg/L METHOD REFERENCE :6010 <2> TECHNICIAN:\JGL 

llsLANK !CB 1212J <0.005 
"LANK CCB 1212J <0.005 
LANK MB 1229 <0.005 

fllANK MB 1229 <0.005 
BLANK CCB 1212J <0.005 
11 1.ANK CCB 1212J <0.005 

LANK CCB 1212J <0.005 
, .1.ANK CCB 1212J <0.005 

II BLANK CCB 1212J <0.005 
STANDARD CCV 1017J 2.52 2.50 101 

II 
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The 3nJ.lyses. opinions or :nterpret;:1t1ons ·:ontained 1n this report are based upon observations and ma1er1al suppl1ea by the client for wnose exc1us1ve ond conf1dent1al use this repon has been made Thi! 1nterpretat1ons or opinions expressed reor~-
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~JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

llAN~~~~IS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
SUB-TYPE I.D. VALUE CA) VALUE CB) CIA-Bi> VALUE RECOVERY VALUE ADDED RECOVERY 

'ARAMETER:Beryll ium, Total (Be> DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317514 
.~EPORTING LIMIT/OF: 0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:\./GL 

ll~TANDARD !CV 11220 2.10 2.00 105 
:TANDARD CCV 1017J 2.60 2.50 104 
;TANDARD !SB 1123J 0.481 0.500 96 

,,~TANDARD CCV 1017J 2.53 2.50 101 
STANDARD CCV 1017J 2.51 2.50 100 

',.!lTANDARD CCV 1017J 2.52 2.50 101 
TANDARD !SB 1123J 0.481 0.500 96 

..;TANDARD CCV 1017J 2.57 2.50 103 
I/STANDARD LCS 1222G 1.05 1.00 105 
,,STANDARD LCS 1222G 1.04 1.00 104 

'PIKE MS 943176-002 0.946 <0.005 1.00 95 
PIKE MS 943227-001 0.949 <0.005 1.00 95 

ll°'UPLICATE MD 943176-001 <0.005 <0.005 NC 
DUPLICATE MD 943212-006 <0.005 <0.005 NC 

ARAMETER:Calcium, Total (Ca) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317515 
.~EPORTING LIMIT/OF: 0. 1 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:\./GL 

II BLANK !CB 1212J <O. 1 
'LANK CCB 1212J <0.1 

LANK MB 1229 <0.1 
~SLANK MB 1229 <0.1 

BLANK CCB 1212J <0.1 
!<LANK CCB 1212J <0.1 

LANK CCB 1212J <0.1 
.,,LANK CCB 1212J <0.1 
~BLANK CCB 1212J <0.1 
,~TANDARD CCV 0913K 101 100 101 

TANDARD CCV 0913K 100 100 100 
TANDARD CCV 0913K 102 100 102 

'3TANDARD !CV 0426G 105 100 105 
II STANDARD CCV 0913K 97.6 100 98 

t;;TANDARD ISA 09260 478 500 96 
TANDARD CCV 0913K 103 100 103 

,TANDARD !SB 1123J 456 500 91 
ii STANDARD ISA 09260 483 500 97 
,STANDARD !SB 1123J 460 500 92 

'TANDARD CCV 0913K 102 100 102 
TANDARD LCS 1101 s 109 100 109 

f5TANDARD LCS 1101S 106 100 106 
SPIKE MS 943176-002 125 75.0 50.0 100 

I \PIKE MS 943227-001 63.4 11.4 50.0 104 
UPLICATE MD 943176-001 72.8 74.7 3 
JJPLICATE MD 943212-006 0 .1 <0.1 0.1 

·1 
I. 
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:re Jn.:Jlyses, 001niors or nteroret:J.11ons cortamed rn th's report are based upon observations .:ind m;:iten;;il supo1,ed oy the c11ent tor whose exclusive and con!1dent1al use this report has been made Thp 1riterpret;:i11ons or '.)Qm1oris <"A:Jressed reor<:1 
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II JOB NUMBER: 943236 CUSTOMER: OANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

il'ANAL YS IS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE 1.0. VALUE CA) VALUE CB) CIA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

>ARAMETER:Cadmium, Total (Cd) DATE/TIME ANALYZED:12/30/94 10:28 QC BATCH NUMBER:317516 
rEPORTING LIMIT/OF: 0.005 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

lJLANK !CB 1212J <0.005 
!LANK CCB 1212J <0.005 
sLANK MB 1229 <0.005 

llhANK MB 1229 <0.005 
BLANK CCB 1212J <0.005 

'3LANK CCB 1212J <0.005 
!LANK CCB 1212J <0.005 

,;'.!LANK CCB 1212J <0.005 
II BLANK CCB 1212J <0.005 
i1.i>TANDARD CCV 1017J 0.971 1.00 97 

iTANDARD !CV 11220 1.94 2.00 97 
>TANDARD CCV 1017J 0.990 1.00 99 

!!'STANDARD !SB 1123J 0.852 1.00 85 
STANDARD CCV 1017J 0.990 1.00 99 

"'.>TANDARD CCV 1017J 0.958 1.00 96 
>TANDARD CCV 1017J 1.03 1.00 103 
·'~TANDARD !SB 1123J 0.905 1.00 90 

II STANDARD CCV 1017 J 1.04 1.00 104 
,?fANDARD LCS 1222G 0.994 1.00 99 

iTANDARD LCS 1222G 0.997 1.00 100 
>PIKE MS 943227-001 0.895 <0.005 1.00 90 

ll'i)UPLICATE MD 943212-006 <0.005 <0.005 NC 
DUPLICATE MD 943176-001 <0.005 <0.005 NC 

>ARAMETER:Cobalt, Total (Co) DATE/TIME ANALYZED:12/30/94 10:28 QC BATCH NUMBER:317517 
JEPORTING LIMIT/OF: 0.03 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:IJGL 

iSLANK !CB 1<!12J <0.03 
!LANK CCB 1212J <0.03 
!LANK MB 1229 <0.03 

,,~LANK MB 1229 <0.03 
BLANK CCB 1212J <0.03 
1'LANK CCB 1212J <0.03 
lLANK CCB 1212J <0.03 
JLANK CCB 1212J <0.03 
~BLANK CCB 12.12J <0.03 
STANDARD CCV 1017J 2.45 2.50 98 
~>TANDARD !CV 11220 2.04 2.00 102 
>TANDARD CCV 1017J 2.50 2.50 100 

llSTANDARD !SB 1123J 0.45 0.50 90 
STANDARD CCV 1017J 2.48 2.50 99 

"•HANDARD CCV 1017J 2.45 2.50 98 
>TANDARD CCV 1017J 2.58 2.50 103 
,iTANDARD !SB 1123J 0.45 0.50 90 

If STANDARD CCV 1017 J 2.50 2.50 100 
,.STANDARD LCS 1222G 1.02 1.00 102 

II 
10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

PAGE:22 

".'"~e an;:i1yses cp1r:on,, or '.nterpretat1ons ccnta1ned in lhrs report nre based upon observations ;:Jnd material supol1ed by tile client for whose exclusive and conl1den11al use this reoon has been made T~e 1nteroretavon5 or opm1o"S ~~o'essea repre 
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01/09/95 

fJoB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ll"'NALYSJS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE J.D. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY ., 

)ARAMETER:Cobalt, Total {CO) DATE/TIME ANALYZED:12/30/94 10:28 QC BATCH NUMBER:317517 
~EPORTING LIMIT/OF: 0.03 UNITS:mg/L METHOD REFERENCE :6010 {2) TECHNICIAN:\.IGL 

t~TANDARD LCS 1222G 1.03 1.00 103 
)PIKE MS 943176-002 0.89 <0.03 1.00 89 I 
5PIKE MS 943227-001 0.90 <0.03 1.00 90 

li'flUPLICATE MD 943212-006 <0.03 <0.03 NC 
DUPLICATE MD 943176-001 <0.03 <0.03 NC 

'ARAMETER :Chromium, Total (Cr) DATE/TIME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317518 
r"1EPORTING LIMIT/OF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

'BLANK !CB 1212J <0.01 ! 

3LANK CCB 1212J <0.01 
!LANK MB 1229 <0.01 

/~LANK MB 1229 <0.01 
BLANK CCB 1212J <0.01 

">LANK CCB 1212J <0.01 
iLANK CCB 1212J <0.01 

,,,!LANK CCB 1212J <0.01 
llBLANK CCB 1212J <0.01 
. pANDARD CCV 1017J 2.46 2.50 98 

:ITANDARD rev 11220 2.05 2.00 102 
iTANDARD CCV 1017J 2.51 2.50 100 

rTANDARD !SB 1123J 0.45 0.50 90 
STANDARD CCV 1017J 2.46 2.50 98 
~TANDARD CCV 1017J 2.44 2.50 98 
lTANDARD CCV 1017J 2.56 2.50 102 

,,>TANDARD !SB 1123J 0.45 0.50 90 
II STANDARD CCV 1017 J 2.48 2.50 99 

STANDARD LCS 1222G 1.04 1.00 104 
.. ,.iTANDARD LCS 1222G 1.04 1.00 104 

;pJKE MS 943176-002 0.88 0.01 1.00 87 
ll'SPJKE MS 943227-001 1.00 0.09 1.00 91 
DUPLICATE MD 943176-001 <0.01 <0.01 NC 
llUPLICATE MD 943212-006 <0.01 <0.01 NC 

JARAMETER:Copper, Total (Cu) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317519 
"REPORTING LIMIT/OF: 0.01 UNJTS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:\.IGL 

!LANK !CB 1212J <0.01 
!LANK CCB 1 ·~12J <0.01 

''BLANK MB 1229 <0.01 
~BLANK MB 1229 <0.01 
SILANK CCB 1212J <0.01 
!LANK CCB 1212J <0.01 
JLANK CCB 1212J <0.01 
~BLANK CCB 1212J <0.01 

BLANK CCB 1212J <0.01 
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r·,e Zlnalyses. opinions or rnteroretat1ons con1a1neo 1n :n1s report cire based upon observations and material supplied by 1he c!1ent tor whose exclusive and conf1den!ml use this rep0n has oeen mJde T~,e ,nterpret::i:1ons er op1n1crc; ,•xoressPO ·eo'~-
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iJOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

l"-NALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT OR I GINAL SPIKE PERCENT 
TYPE SUB-TYPE l.D. VALUE CA) VALUE CB) <IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

•ARAMETER:Copper, Total (CU) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317519 
,.;EPORTING LIMIT/OF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:l.JGL 

llsTANDARD CCV 1017J 2.62 2.50 105 
'~:TANDARD !CV 11220 2.08 2.00 104 

;TANDARD CCV 1017J 2.58 2.50 103 
rTANDARD !SB 1123J 0.50 0.50 100 

STANDARD CCV 1017J 2.61 2.50 104 
J;TANDARD CCV 1017J 2.58 2.50 103 

'TANDARD CCV 1017J 2.64 2.50 106 
."':TANDARD !SB 1123J 0.49 0.50 98 
II STANDARD CCV 1017 J 2.62 2.50 105 

STANDARD LCS 1222G 1.06 1.00 106 
-;TANDARD LCS 1222G 1.07 1.00 107 
:PIKE MS 943176-002 0.99 0.03 1.00 96 

~PIKE MS 9'+3227- 001 1.03 0.09 1.00 94 
//ouPLICATE MD 943176-001 0.03 0.03 0.00 
:;iUPLICATE MD 943212-006 <0.01 <0.01 NC 

,,..ARAMETER:Iron, Total {Fe) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317520 
II REPORTING LIMIT/OF: 0.03 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

''.LANK !CB 1 <~12J <0.03 
LANK CCB 1212J <0.03 

~T!LANK MB 1229 <0.03 
BLANK MB 1 -~29 <0.03 
·.~LANK CCB 1212J <0.03 

LANK CCB 1212J <0.03 
.,,LANK CCB 1212J <0.03 

,,BLANK CCB 1i:~12J <0.03 
BLANK CCB 1212J <0.03 
·~TANDARD CCV 1017J 5.01 5.00 100 

TANDARD CCV 1017J 4.97 5.00 99 
ll!TANDARD CCV 1017J 5.09 5.00 102 

STANDARD !CV 11220 1.90 2.00 95 
IOTANDARD CCV 1017J 5.00 5.00 100 

TANDARD ISA 09260 214 200 107 
,,.TANDARD CCV 1017J 5 .15 5.00 103 
II STANDARD !SB 1123J 205 200 102 

STANDARD ISA 09260 211 200 106 
, ".TANDARD !SB 1123J 202 200 101 

TANDARD CCV 1017J 5. 10 5.00 102 
II STANDARD LCS 1222G 1.00 1.00 100 

STANDARD LCS 1222G 0.96 1.00 96 
':WIKE MS 943176-002 2.56 0.78 2.00 89 

PIKE MS 943227-001 3.49 1.72 2.00 89 
.. .,UPLICATE MD 943176-001 0.63 0.60 5 

II DUPLICATE MD 943212-006 0.03 0.04 0.01 
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The ana1yses oom1ons or rnterpretat1ons co11tc:11ned 1n this report ;:ire baseo upon observations <1nd material 5upplieo ov the client tor whose exc!us1ve and conf1dent1al use this report has been made The 1nteroretat1ons or 001n1o~s e~o;essea reore· 
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II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

rNALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

DARAMETER:Magnesium, Total CMS) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317522 
tEPORTING LIMIT/OF: 0_ 1 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

[BLANK !CB 1212J <O. 1 
3LANK CCB 1212J <0.1 
BLANK MB 1229 <0.1 

HLANK MB 1229 <0.1 
BLANK CCB 1212J <0.1 
~LANK CCB 1212J <0.1 

3LANK CCB 1212J <0.1 
3LANK CCB 1212J <O .1 

rBLANK CCB 1212J <0.1 
STANDARD CCV 0913K 101 100 101 

"'STANDARD CCV 0913K 101 100 101 
STANDARD CCV 0913K 101 100 101 

rTANDARD !CV 0426G 105 100 105 
STANDARD CCV 0913K 96.6 100 97 

'5TANDARD ISA 09260 502 500 100 
STANDARD CCV 0913K 103 100 103 

.,>TANDARD !SB 1123J 479 500 96 
tSTANDARD ISA 09260 500 500 100 
,STANDARD !SB 1123J 478 500 96 

STANDARD CCV 0913K 103 100 103 
STANDARD LCS 1101S 108 100 108 

il:TANDARD LCS 1101S 105 100 105 
SPIKE MS 943176-002 69.5 19.9 50.0 99 
.SP I KE MS 943227-001 54.8 3.1 50.0 103 
JUPLICATE MD 943176-001 20.4 21.0 3 
~lUPLICATE MD 943212-006 <0.1 <0.1 NC 

llPARAMETER:Manganese, Total (Mn) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317523 
'~EPORTrNG LIMIT/OF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNIClAN:WGL 

ll'l!LANK !CB 1212J <0.01 
BLANK CCB 1212J <0.01 
BLANK MB 1229 <0.01 
BLANK MB 1229 <0.01 

,lLANK CCB 1212J <0.01 

~LANK CCB 1212J <0.01 
LANK CCB 1212J <0.01 

. LANK CCB 1212J <0.01 
C!LANK CCB 1212J <0.01 

ll"STANDARD CCV 1017J 5.08 5.00 102 
STANDARD !CV 11220 2.08 2.00 104 
STANDARD CCV 1017J 5.18 5.00 104 
>TANDARD !SB 1123J 0.45 0.50 90 

.JTANDARD CCV 1017J 5.07 5.00 101 
II STANDARD CCV 1017J 5.04 5.00 101 
,STANDARD CCV 1017J 5.25 5.00 105 
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The :inal';'ses. opinion:; or •nlerpre!at1ons contained 1n this «:iport are based uoon observations and material supplied by the client tor whose excrus1ve and cont1dent1al use '.11'S report has been mo.de. Pie .nteroretat ons O' opm1ons expressea reorq-
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01/09/95 

,,,, toe NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

CNALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE CB) CjA-Bj> VALUE RECOVERY VALUE ADDED RECOVERY 

'ARAMETER:Manganese, Total (Mn) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317523 
~EPORTING LIMIT /DF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN: WGL 

lsTANDARD !SB 1123J 0.45 0.50 90 
>TANDARD CCV 1017J 5 .10 5.00 102 
>TANDARD LCS 1222G 1.06 1.00 106 

~TANDARD LCS 1222G 1.05 1.00 105 
PIKE MS 943176-002 0.96 0.05 1.00 91 

.,)PIKE MS 943227-001 0.96 0.02 1.00 94 
IUPLICATE MD 943176-001 0.05 0.05 0.00 
IUPLICATE MD 943212-006 <0.01 <0.01 NC 

rr~ARAMETER:Sodium, Total (Na) DATE/TIME ANALYZED:12/30/94 10:44 QC BATCH NUMBER:317525 
"'!EPORTING LIMIT/OF: 1.0 UNHS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:\.JGL 

rLANK !CB 1212J <1.0 
BLANK CCB 1212J <1.0 

.JLANK MB 1229 <1.0 
!LANK MB 1229 <1.0 
!LANK CCB 1212J <1.0 

CLANK CCB 1212J <1.0 
LANK CCB 1212J <1.0 

"lLANK CCB 1;~12J <1.0 
>LANK CCB 1212J <1.0 

!''!STANDARD CCV 0913K 47.4 50.0 95 
/STANDARD ISA 09260 554 500 111 
~TANDARD !SB 1123J 523 500 105 

iTANDARD CCV 0913K 45.2 50.0 90 
;TANDARD CCV 0913K 47.3 50.0 95 

rTANDARD CCV 0913K 49.1 50.0 98 
STANDARD CCV 0913K 48.2 50.0 96 

''';T AND ARD ISA 09260 562 500 112 
lTANDARD !SB 1123J 537 500 107 

'"1/iTANDARD CCV 0913K 46.5 50.0 93 
II STANDARD !CV 0426G 48.6 50.0 97 
.?TANDARD LCS 1101S 113 100 113 
iTANDARD LCS 1101S 109 100 109 
;PIKE MS 943227-001 99.1 44.1 50.0 110 

rPIKE MS 943176-002 29.8 23.0 5.0 136 
SPIKE PDS 943176-002 73.6 23.0 50.0 101 
'>UPLICATE MD 943176-001 23.6 23.9 1 

4ARAMETER:Nickel, Total (Ni) DATE/TIME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317526 
llREPORTING LIMIT/OF: 0.04 UNITS:mg/L METHOD REFERENCE :6010 {2) TECHNICIAN:WGL 

' I.LANK !CB 1212J <0.04 
!LANK CCB 1212J <0.04 

'A LANK MB 1229 <0.04 
''BLANK MB 1229 <0.04 
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~~e ;:inalyses. opinions or mterpretat1ons cc nta1ned 1n this report are based upon ooserv<it1ons and material supplied by the clrent for whose exclusive :ind conl1dent1al use this report hcis been mude The "leroreta.t ons or oomrons t;>xpressed 'eore-

sent tne best .'Udgment ot Core Laborato';e!; Core U:iooratones. however assumes no respons1b1l1ty and makes r·o warranty or representations. express or 1rriolied, as to the product1v1ty. proper operat11)ns or orot1tableness ot riv 011 g<Js 

-Jtrer rri•neral. property, we1I or sand 1n conr'ec:1on with wn1ch such report 15 used or relied uoon for any reason whatsoever This report shall not be reproduced exceot ,,, ,ts entirety. without the written ~moroval of CDre L.:iboratories 
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II JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

llJl"NALYS!S ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

~RAMETER:Nicl<el, Total (Ni) DATE/TIME ANALYZED:12/30/94 13:2.4 QC BATCH NUMBER:317526 
r,CPORTING LIMIT/OF: 0.04 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

I B,LANK CCB 1212J <0.04 
.ANK CCB 1212J <0.04 
LANK CCB 1212J <0.04 

ll'ifLANK CCB 1212J <0.04 
BLANK CCB 1212J <0.04 
"•TANDARD CCV 1017J 2.47 2.50 99 

fANDARD !CV 11220 1.99 2.00 100 
.. ,fANDARD CCV 1017J 2.53 2.50 101 

II STANDARD !SB 1123J 0.85 1.00 85 
STANDARD CCV 1017J 2.44 2.50 98 
'rANDARD CCV 1017J 2.44 2.50 98 
TANDARD CCV 1017J 2.50 2.50 100 

1rS'r ANDARD !SB 1123J 0.85 1.00 85 
STANDARD CCV 1017J 2.54 2.50 102 

I · "·TANDARD LCS 1222G 1.01 1.00 101 
fANDARD LCS 1222G 1.02 1.00 102 

v?IKE MS 943227-001 0.87 <0.04 1.00 87 
II DUPLICATE MD 943176-001 0.13 0.13 0.00 
. DpPLICATE MD 943212-006 <0.04 <0.04 NC 

~RAMETER:Lead, Total (Pb) DA TE/Tl ME ANALYZED: 12/30/94 10:28 QC BATCH NUMBER:317527 
llKl:'PORTING LIMIT/OF: 0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

·"lANK !CB 1212J <0.05 
~ANK CCB 1212J <0.05 

.l.ANK MB 1229 <0.05 
I[ BLANK MB 1229 <0.05 

BLANK CCB 1212J <0.05 
LANK CCB 1212J <0.05 
l_ANK CCB 1212J <0.05 

1rl:iLANK CCB 1212J <0.05 
BLANK CCB 1212J <0.05 
"·TANDARD CCV 1017J 0.98 1.00 98 

TANDARD !CV 11220 1.90 2.00 95 
fANDARD CCV 1017J 0.99 1.00 99 

II STANDARD !SB 1123J 0.82 1.00 82 
STANDARD CCV 1017J 1.00 1.00 100 

TANDARD CCV 1017J 0.97 1.00 97 
TANDARD CCV 1017J 1.05 1.00 105 

''i>"TANDARD !SB '1123J 0.88 1.00 88 
llsTANDARD CCV 1017J 1.04 1.00 104 
~.TANDARD LCS 1222G 0.98 1.00 98 

TANDARD LCS 1222G 1.00 1.00 100 
?IKE MS 943176-002 0.86 <0.05 1.00 86 

II SPIKE MS 943227-001 0.94 <0.05 1.00 94 
.. DUPLICATE MD 943212-006 <0.05 <0.05 NC 
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'''e an;:ityses. ::min1onf, or ·n1erpreto.t1ons contained 1n tn1s report are based upon observations and material supplied by the client tor wnose exclusive and conf1dent1al use t'"lrs "eport has been made He 1nterpretat1ons or opm1ons expressed ·9ore 

~ent the best 1udgment ot Core Labor:::itone~; Core Laborntones. however. assumes no respons1bi11ty :::ina makes no warranty or reoresentat:ons exoress or 1mp11ed. as to t~e produc11v1ty. proper oper<i.t1ons. or protitab1eness ot <J.nv 0·1. g<i.s co.:i1 -:r 

0mer r'11n~ral property. well or sand in conrec\•on with which such report s usea or relied upon tor <lny reason whatsoever This reoort sh;J•I ro1 be r9produced except in its en11rety. without the written Jpproval ot Core LJ.bom1or es 
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01/09/95 

llJOB NUMBER: 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCfATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

rNALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE CA) VALUE (B) CIA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Lead, Total (Pb) DATE/TIME ANALYZED:12/30/94 10:28 QC BATCH NUMBER:317527 
,.REPORTING LIMIT /OF: 0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

llouPLICATE IMO 1943176-001 i <0.05 i <0.05 
I 

NC 
II I II 

PARAMETER:Antirnony, Total. {Sb) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317528 
r:EPORTI NG LIM IT /D F: 0.1 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

cl3LANK I CB 1212J <0.1 
3LANK CCB 1212J <0.1 

,BLANK MB 1229 <0.1 
II BLANK MB 1229 <0.1 

BLANK CCB 1212J <0.1 
'BLANK CCB 1212J <0.1 
BLANK CCB 1212J <0.1 

!'BLANK CCB 1212J <0.1 
II BLANK CCB 1212J <0.1 
!STANDARD CCV 1017J 2.5 2.5 100 
STANDARD !CV 11220 2.0 2.0 100 
~TANDARD CCV 1017J 2.5 2.5 100 

TANDARD !SB , 123J 1.0 1.0 100 
TANDARD CCV 1017J 2.5 2.5 100 

STANDARD CCV 1017J 2.4 2.5 96 
STANDARD CCV 1017J 2.5 2.5 100 

UTANDARD !SB 1123J 1.0 1.0 100 
STANDARD CCV 1017J 2.6 2.5 104 

TANDARD LCS 1222G 1.0 1.0 100 
STANDARD LCS 1222G 1.0 1.0 100 

.. ,~PIKE MS 943176-002 1.0 <0.1 1.0 100 
llSPIKE MS 943227-001 1.0 <0.1 1.0 100 
DUPLICATE MD 943176-001 <0.1 <O. 1 NC 
"DUPLICATE MD 943212-006 <0.1 <0.1 NC 

r'ARAMETER:Seleni um; Total (Se) DATE/TIME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317529 
REPORTING LIMIT/OF: 0.1 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

SLANK !CB 1212J <0.1 
A3LANK CCB 1212J <0.1 
llBLANK MB 1229 <0.1 

BLANK MB 1229 <0.1 
'BLANK CCB 1212J <0.1 

BLANK CCB 1212J <0.1 

!(LANK 
CCB 1212J <0.1 

BLANK CCB 1212J <O. 1 
.. BLANK CCB 1212J <0.1 
STANDARD CCV 1017J 2.4 2.5 96 
STANDARD !CV 11220 2.0 2.0 100 

II STANDARD CCV 1017J 2.4 2.5 96 
STANDARD !SB 'I 123J 1.0 1 .0 100 
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Tfle analyses. op1n10'1s or 1nterpreta!lon~, contained :n this report are basea uoon cbserva11ons ;:ind mater1a1 supplied by the clrent tor whose exclusive and cont1den11al use 1"1s report nas been made The 1nterpretat1cn<; or op1n1ons expressed '8DrtO· 

sent the best 1udgrrent ot Core Lobora1cr1es Core L1borator1es. however assumes r.o respons1b1l1ty and 'Tlakes no warranty or representations. express or 1molied. as 10 '.'1e product1v1ty. proper '.Jperat1ons. or pr(lf1t;:ioleness of ;iny 011. g;:is, cocil -::,r 

::1rier mineral. property. well or sand in c::innec11on w11h which such repori is useo or •e11ed upon for any renson whatsoever This repori shall not be reproduced except :n :s entirety . .v1thout the wmten approval ot Core Loboratories 
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II 
Q U A L I T Y C 0 N T R 0 L R E P 0 R T 

01/09/95 

II ~OB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

llANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE 1.0. VALUE (A) VALUE (B) <IA-Bi> VALUE RECOVERY VALUE ADDED RECOVERY 

'ARAMETER: Set eni um, Total (Se) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317529 
l,;1EPORTING LIMIT/OF: 0.1 UNITS:mg/L METHOD. REFERENCE :6010 (2) TECHNICIAN:\.JGL 

l~TANDARD CCV 1017J 2.7 2.5 108 
TANDARD CCV 1017J 2.4 2.5 96 
:TANDARD CCV 1017J 2.7 2.5 108 

rTANDARD !SB 1123J 1.1 1.0 110 
STANDARD CCV 1017J 2.7 2.5 108 
"TANDARD LCS 1222G 0.9 1.0 90 

TANDARD LCS 1222G 0.9 1.0 90 
. ~PIKE MS 943176-002 0.9 <0.1 1.0 90 
II SPIKE MS 943227-001 1.0 <0.1 1.0 100 
QUPLICATE MD 943176-001 <0.1 <0.1 NC 
·UPLICATE MD 943212-006 <O. 1 <0.1 NC 

ll~ARAMETER:Tin, Total (Sn) DATE/TIME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317530 
, REPORTING LIMIT/OF: 0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:\.JGL 

LANK !CB 1212J <0.05 
.LANK CCB 1212J <0.05 

II BLANK MB 1229 <0.05 
~LANK MB 1229 <0.05 
.LANK CCB 1212J <0.05 
LANK CCB 1212J <0.05 

lltlLANK CCB 1212J <0.05 
BLANK CCB 1212J <0.05 
>:!LANK CCB 1212J <0.05 

TANDARD CCV 1017J 2.58 2.50 103 
.,;TANDARD !CV 0426G 1.01 1.00 101 

II STANDARD CCV 1017J 2.63 2.50 105 
FANDARD !SB 1123J 0.98 1.00 98 

TANDARD CCV 1017J 2.62 2.50 105 
TANDARD CCV 1017J 2.56 2.50 102 

"~TANDARD CCV 1017 J 2.71 2.50 108 
llsTANDARD !SB 1123J 1.00 1.00 100 

r:rANDARD CCV 1017J 2. 73 2.50 109 
TANDARD LCS 1101S 0.51 0.50 102 

,,TANDARD LCS 1101S 0.51 0.50 102 
II SPIKE MS 943176-002 0.95 <0.05 1.00 95 
SPIKE MS 943227-001 1.00 <0.05 1.00 100 

UPLICATE MD 943176-001 <0.05 <0.05 NC 
UPLICATE MD 943212-006 <0.05 <0.05 NC 

iPARAMETER:Thallium, Total (Tl) DATE/TIME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317531 
!lEPORTING LIMIT/OF: 0.1 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:\.JGL 

.LANK !CB 1212J <0.1 

I I I 
~BLANK CCB 1212J <0.1 

BLANK MB 1229 <0.1 
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ihe analyses 001nio!'1S or 1nterore1;:i1101s contn1ned 1n this report <:ire based upon observ.:it1ons and material supplied by the cl1en1 for wnose exclusive <lnd conf1den11nl use this reoort h<is been mode The 1nterore1cit1ons or op1nmns e(oressea reore· 

sent the best 1udgmer11 ot Core L<:1bormor1es Core l.:ibora1or1es however assi...mes no respons1b1l1ty ;:ind m:::ikes no warranty or ·eoresentJ.t:o'1S. exoress or 1mol1ed as 10 :.,e product1v1ty. prooer ooerat1ons. or orot1tableness ot :i.ny- .;•I g,1s 

o1t1er rn1nera1 orooen11. we1I or sand •n ccnnect1on w•lh which sucn 'eoon is use(! or relied upon tor any reason whatsoever This report sl"'al1 rot t>e reproduced except .n ·'.S ennrety. without t.,e written 1oprov:i.1 of Core L1bor.1tor1es 
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01/09/95 

pas NUMBER: 943236 CUSTOMER: DANIEL B• STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS OUPLI CATES REFERENCE STANDARDS MATRIX SPIKES 

"'ANALYSIS ANALYSIS ANALYSIS ANALYZED OUPLI CATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.O. VALUE CA) VALUE CB) <IA-Bl> VALUE RECOVERY VALUE ADDEO RECOVERY 

'""""' 

'ARAMETER:Thal l ium, Total (Tl) DATE/TIME, ANALYZED:12/30/94 13:2.4 QC BATCH NUMBER:317531 
0;EPORTING LIMIT/OF: 0.1 UN!TS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

I/BLANK MB 1229 <0.1 
'LANK CCB 1212J <0.1 
;LANK CCB 1212J <0.1 

ll'llLANK CCB 1212J <0.1 
BLANK CCB 1 <~12J <0.1 
SLANK CCB 1212J <0.1 

TANOARO CCV 1017J 1.0 1.0 100 
.,,TANDARD !CV 1122D 1.9 2.0 95 

II STANDARD CCV 1017J 1.0 1.0 100 
STANDARD !SB 1123J 0.8 1.0 80 

·w>TANDARD CCV 1017J 1.0 1. 0 100 
:TANDARD CCV 1017J 0.9 1.0 90 

ll?JT AND ARD CCV 1017J 1.0 1.0 100 
STANDARD !SB 1123J 0.8 1.0 80 
STANDARD CCV 1017J 1.0 1.0 100 

TANDARD LCS 1222G 0.9 1. 0 90 
TANOARO LCS 1222G 0.9 1.0 90 

~PIKE MS 943176-002 0.9 <0.1 1.0 90 
UPLICATE MD 943176-001 <0.1 <0.1 NC 

'UPL!CATE MD 943212-006 <0.1 <0.1 NC 

~"l"ARAMETER:Vanadium, Total CV> DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317532 
REPORTING LIMIT/OF: 0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

LANK !CB 1212J <0.05 
LANK CCB 1212J <0.05 I BLANK MB 1229 <0.05 

BLANK MB 1229 <0.05 
-LANK CCB 1212J <0.05 

LANK CCB 1212J <0.05 
rLANK CCB 1212J <0.05 

BLANK CCB 1212J <0.05 
ijLANK CCB 1212J <0.05 

TANDARD CCV 1017J 2.42 2.50 97 
TANOARO !CV 11220 1.99 2.00 100 

jl~TANDARD CCV 1017J 2.47 2.50 99 
jSTANDARD !SB 1123J 0.46 0.50 92 
~TANOARD CCV 1017J 2.39 2.50 96 

TANDARO CCV 1017J 2.40 2.50 96 

1
,~TANDARD CCV 10'17J 2.45 2.50 98 
STANDARD !SB 1123J 0.46 0.50 92 
~TANOARO CCV 1017J 2.47 2.50 99 

TANDARD LCS 1222G 1.00 1.00 100 
TANDARD LCS 1222G 1.01 1.00 101 

llsPIKE MS 943176-002 0.90 <0.05 1.00 90 
SPIKE MS 943227-001 0.90 <0.05 1.00 90 
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The dnalyses opin,ons Jr 1."terpretat1ons conta1neo in this report are based upon observ:i.trons ;:ind material supplied by the client for wnose exclusive and conf1dent1al use this report has been made T'l~· 1nterpretat1ons or opinions expressea 'eore-

sem the best 1udg~e"' )f Core Laboratories Core L:lboratones. however. assumes no respons1b1l1ty and mak.es no warranty or representnrions. exoress or 1mo11ed. as to the productivity. proper operations or profitableness of Jny 011 gJs cc,:i. -:" 

other mineral oropel'"!v Neil or s.:ind in connec::on with which such repori is usea or relied uoon for any reason wnatsoever This repcr1 sha11 <iot be reproduced except 1n •IS entirety. without the wnt1en :ic•oroval of Core L1bor::itor1es 
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01/09/95 

poB NUMBER: 943236 CUSTOMER: DANIEL B; STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

rNALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE !.D. VALUE CA) VALUE CB) <IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

>ARAMETER:Vanadium, Total (V) DATE/T.IME ANALYZED: 12/30/94 13:24 QC BATCH NUMBER:317532 
...,!EPORTING LIMIT /OF: 0.05 UNITS:mg/L METHOD. REFERENCE :6010 (2) TECHNICIAN:llGL 

f[ouPLICATE MD 943176-001 <0.05 <0.05 NC 
">UPLICATE MD 943212-006 <0.05 <0.05 NC 

rARAMETER: Zinc, Total (Zn) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317533 
I REPORTING LIMIT/OF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:llGL 

lLANK !CB 1212J <0.01 
lLANK CCB 1212J <0.01 

·~'f 

<0.01 II BLANK MB 1229 
BLANK MB 1229 <0.01 

''lLANK CCB 1212J <0.01 
!LANK CCB 1212J <0.01 

rLANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
~LANK CCB 1212J <0.01 
>TANDARD CCV 1017J 2.55 2.50 102 
>TANDARD !CV 11220 2.06 2.00 103 

rsTANDARD CCV 1017J 2.62 2.50 105 
TANDARD !SB 1123J 0.99 1.00 99 

''>TANDARD CCV 1017J 2.52 2.50 101 
>TANDARD CCV 1017J 2.52 2.50 101 

rbTANDARD CCV 1017J 2.57 2.50 103 
STANDARD !SB 1123J 0.99 1.00 99 
~~TANDARD CCV 1017J 2.54 2.50 102 

iTANDARD LCS 1222G 1.06 1.00 106 
>TANDARD LCS 1222G 1.05 1.00 105 

[SPIKE MS 943176-002 0.97 0.06 1.00 91 
SPIKE MS 943227-001 0.95 0.03 1.00 92 
'>UPLICATE MD 943176-001 0.05 0.05 0.00 
lUPLICATE MD 943212-006 <0.01 <0.01 NC 

!IPARAMETER:Nitrate + Nitrite (as N) [Unfi l t .] DATE/TIME ANALYZED:01/03/95 11:30 QC BATCH NUMBER:317784 
~EPORTING LIMIT /OF: o .• os UNITS:mg/L (as N> METHOD REFERENCE :353.2 (1) TECHNICIAN:DME 

!LANK !CB 950103 <0.05 
~BLANK CCB 950103 <0.05 

BLANK CCB 950103 <0.05 
·'5TANDARD ICV/LCS G941014A 0.96 1.00 96 

>TANDARD CCV S3.00 2.83 3.00 94 
.· ·HANDARD CCV S3.00 2.79 3.00 93 
II SPIKE MS 943207-2 3.35 2.30 1.00 105 
.~PIKE MS 943157-7 3.59 2.67 1.00 92 

lUPLICATE MD 943207-2 2.30 2.36 3 
lUPLICATE MD 943157-7 2.67 2.83 6 

II 
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The analyses. opinions or interpretations contained 111 this report are based upon observations and material supplied by the client tor whose exclusive and cont1dential use tr1s report has been made T"e ~teroretat1ons or opinions exoressea reore 

sent the best 1udgment ot Core Labornto11es Corn Laboratories. nowever assumes no respons1b1l1ty ::ind maKes no warranty or reoresentat1ons. express or •mpiled, as to the product1v1ty. proper oper.1l10r>s .Jr prot!t<ibleness ot :my 011 ::_i.Js coal or 

·~'her mineral. property well or sand 1r connecoon with which such report is L.Sed or re1ied uoon tor any reason wnatsoever. This report shall not be reproduced exceot n •1s entirety. without :he wr1t'.en .Joorov;:i1 at Core Labo•ator1es 
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II JOB NUMBER: 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

[ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) <IA-Bl> VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Potassium, Total. CK) DATE/TIME ANALYZED:01/04/95 14:40 QC BATCH NUMBER:317851 
IREPORTING LIMIT/OF: 0.1 UNITS:mg/L METHOD REFERENCE :7610 (2) TECHNICIAN:BPB 

BLANK !CB 01045 <0.1 
BLANK CCB 01045 <0.1 
BLANK CCB 01045 <0.1 

·"'BLANK MB 1229 <0.1 
~STANDARD !CV 1021N 2.0 2.0 100 
'STANDARD CCV 1027C 4.6 5.0 92 
STANDARD CCV '1027C 4.6 5.0 92 

.,STANDARD LCS S1101 2.0 2.0 100 
llSPIKE PDS 943236-002 4.2 1. 7 2.5 100 
.. OUPL I CA TE MD 943236-003 4.0 4. 1 2 

PARAMETER:Sulfate {Unfilt.) DATE/TIME ANALYZED:01/04/95 09:00 QC BATCH NUMBER:317853 
rEPORT I NG LI MIT /D F: 10 UNITS:mg/L METHOD REFERENCE :375.2 (1) TECHNICIAN:OME 

BLANK !CB 950104 <10 
BLANK CCB 950104 <10 

rTANDARO ICV/LCS G940415A 153 150 102 
STANDARD CCV S200 197 200 98 
SPIKE MS 940416·121 73 24 50 98 
DUPLICATE MD 940416-121 24 25 1 

rARAMETER:Chloride (Unfilt.) DATE/TIME ANALYZE0:01/05/95 09:00 QC BATCH NUM8ER:317954 
REPORTING LIMIT/OF: 0.5 UNITS:mg/L METHOD REFERENCE :325.2 (1) TECHNICIAN:OME 

BLANK !CB 950105 <0.5 
.,BLANK CCB 950105 <0.5 
~BLANK CCB 950105 <0.5 
.STANDARD ICV/LCS G950105B 52.5 50.0 105 
STANDARD CCV S120 123 120 102 
STANDARD CCV S120 123 120 102 

~'SPIKE MS 943157-18 150 106 50.0 88 
!SPIKE MS 943157-6 151 107 50.0 88 
DUPLICATE MD 943157-6 107 107 0 
DUPLICATE MO 943157-18 106 107 1 

I'PARAMETER:Cyanide, Total (Unf i l t.) DATE/TIME ANALYZE0:01/04/95 16:45 QC BATCH NUMBER:318034 
.. REPORTING LIMIT/OF: 0.02 UNITS:mg/L METHOD REFERENCE :335.2 (1) TECHNICIAN:RJC 

BLANK !CB so <0.02 
"'BLANK MB 950104 <0.02 
II BLANK CCB so <0.02 
-BLANK CCB so <0.02 
STANDARD ICV/LCS G941114B 0.25 0.25 100 

,,STANDARD DIST. CHK. G941123B 0.46 0.50 92 
~STANDARD CCV S0.30 0.29 0.30 97 
STANDARD CCV S0.30 0.29 0.30 97 

II 
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T~e analyses. opinions or 1nterpretat1ors cont;:i1ned 1n this report <lre based upon observations <:1nd material supplied by the client for wnose exclusive and conl1dent1al l•Se tn1s report has been M<lOE~ The •nterpretat1ons or 001nions exoressi?a ''!pre-

sent the best judgment ot Core L1ooratories Core l3borator1es. however. J.ssumes no respons1b1l1Ty and maKes no warranty or reoresentat1ons, express or 1mpl1ed :lS to ~'1e oroduct1111ty. prooer coer:lt1ons or prolltableness ot anv o'I g::is co;:il or 

:Jtrer m1nero1, property. well or sand 1n :onnec11on mth which sucn repor1 1s used er re,,ed upon tor .:iny reason whatsoever This report shall not be reproduced exceot 1n ,15 entirety .,.,1thout the wN·en :iooroval ol Core L.Joorator1es 



CORE LABORATORIES 

1
1 QUALITY CONTROL 
\ 01/09/95 

R E P 0 R T 

~~~~~~~~~~~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-11 

~JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

iANALYSIS 
~ TYPE 

ANALYSIS 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

·PARAMETER:Cyanide, To.tat (Unfilt.) 
rEPORTING LIMIT/OF: 0~02 UNITS:mg/L 

SPIKE MS 943236-2 
. DUPLICATE MD 943227-1 

ATTN: JEFF FORBES 

DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYZED DUPLICATE RPO or 
VALUE (A) VALUE (B) (IA-Bl> 

TRUE 
VALUE 

DATE/TIME ANALYZED:01/04/95 16:45 
METHOD REFERENCE :335.2 (1) 

0.23 
<0.02 <0.02 NC 

PAGE:33 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

<0.02 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

QC BATCH NUMBER:318034 
TECHNICIAN:RJC 

0.25 92 

10703 East Bethany Drive 
Aurora, CO 80014 
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The an3lyses. cpin1ons or 1n1erpretnt1ons cont;:i1ned 1n this report Jre based upon observations and material supplied by the client for whose exclusive and cont1dent1ol use this report has been made The 1nterpretat1ons or opinions expressea reore· 

sel't the best JUdgnent ot Core Laborz,tones Core Laboratories, however. assumes no respons1b1l1ty ond mak.es no warranty or representations. express or 1molied. ZIS to the prnduc11v1ty. proper oper;:i11ons or proMableness ct .Jry oil, g;:is co31 0r 

other m1ner<:1I, property. we11 or sand 1n connection with which -;uch report 1s used or relied upon for any reason wnatsoever This report shall no1 be reproduced except 1ri ·ts entirety. without the written approval of Gere Laboratones 



llJOB NUMBER: 943236 

>NA SPIKED ANALYSIS-WATER 

EST DESCRIPTION 

I/rime Analyzed 

ate Extracted 

Q U A L I T Y C 0 N T R 0 L 
01/09/95 

CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES 

CORE LABORATORIES 

R E P 0 R T 

ATTN: JEFF FORBES 

DATE ANALYZED: 01/03/95 TIME ANALYZED: 11:11 METHOD: 8270 (2) QC NUMBER:317901 

ANALY SUB-TYPE ANALYSIS I.D. DILUTION FACTOR ANALYZED VALUE DETECTION LIMIT UNITS OF MEASURE 

SB 1918 
SBD 2016 
SB 12/28/94 
SBD 12/28/94 
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0 
0 
0 
0 

0 
0 
0 
0 
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The analyses. opinions or interpretatrons co1ta1ned 1n this report are based 1.,oon observations and rn<11er1al supplied by the client for whose el(clus1ve i1nd conf1dent1al use this report nas oeen rn;::ioe The 1nterpretntmns or opinions expressed 'epre-

sent the best :uogment at Core l::ioorator1es. Core Laboratories. however. ossumes no respons1b1ilty and makes no warranty or representations. exoress or 1mpl1ed. as to the oroduct1v1ty proper ooerat1cns. or prof1ti'.lbleness o! ,1ny 011 gns. coa1 ~,, 

o1ner mineral. property, well or sana in connect1on with which such report 15 used or re11ed upon for any reason whatsoever This report shall not be rnoroauced eKceor :n .•s en11rety w1lhout !he wri11en a:iproval ot Core L.:.bor:itcries 



Q U A L I T Y C 0 N T R 0 L 
01/09/95 

CORE LABORATORIES 

R E P 0 R T 

rrJOB NUMBER: 943236 CUSTOMER: OANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

BNA SPIKED ANALYSIS-~ATER DATE ANALYZED: 01/03/95 TIME ANALYZED: 11:11 METHOD: 8270 (2) QC NUMBER:317901 

11-----------------u 
R E F E R E N C E S T A N D A R D S 

TEST 
~DESCRIPTION 

Phenol 

2-Chlorophenol 

111,4-Dichlorobenzene 

~-Nitrosodi-n-propylamine 

~1,2,4-Trichlorobenzene 
~-Chloro-3-methylphenol 

llAcenaphthene 

~-Ni trophenol 

~2,4-Dinitrotoluene 

·Pentach lorophenol 

:>yrene 

11Nitrobenzene-d5 (Surrogate) 

2-Fluorobiphenyl (Surrogate) 

~4-Terphenyl-d14 (Surrogate) 

?henol-d6 (Surrogate) 

112-Fluorophenol (Surrogate) 

2,4,6-Tribromophenol (Surrogate) 

ANALYSIS 
SUB-TYPE 

SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 

ANALYSIS 
I. D. 

B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 
B940331A 

DILUTION ANALYZED 
FACTOR VALUE 

1 110 
1 100 
1 110 
1 92 
1 90 
1 76 
1 103 
1 100 
1 98 
1 87 
1 141 
1 136 
1 124 
1 122 
1 81 
1 65 
1 132 
1 131 
1 94 
1 61 
1 124 
1 122 
1 101 
1 92 
1 94 
1 92 
1 94 
1 92 
1 89 
1 79 
1 82 
1 62 
1 86 
1 61 
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TRUE 
VALUE 

143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
143 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

PERCENT DETECTION 
RECOVERY LIMITS 

77 10 
70 10 
77 10 
64 10 
63 10 
53 10 
72 10 
70 10 
69 10 
61 10 
99 10 
95 10 
87 10 
85 10 
57 50 
45 50 
92 10 
92 10 
66 50 
43 50 
87 10 
85 10 

101 0 
92 0 
94 0 
92 0 
94 0 
92 0 
89 0 
79 0 
82 0 
62 0 
86 0 
61 0 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

UNITS OF 
MEASURE 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
35-114% Limit 
35-114% Limit 
43-116% Limit 
43-116% Limit 
33-141% Limit 
33-141% Limit 
10-94% Limit 
10-94% Limit 
21-100% Limit 
21-100% Limit 
10-123% Limit 
10-123% Limit 

Tf'1e <:inalyses opm1ors or 1nterprew.t1ons C·Jntnined rn !his report are based upon observations and muter1al supp11ed by the c11ent for whose exclusive and cont1dent1al use this report has been 'T1aae -rie 1nterpreta.t1ons or op1n1ons e'oressed reore 

sent the best •udgment ot Core L:morarorres Core Laboratories nowever assumes no respons1b111ty ond makes no worranty or representations. express or 1molied .JS to 1110 product11J1ty, prooer ooer;:it ans. or prot1tableness or any 'J' JJS ~o;i1 or 

other mineral prooert;, well or sar.a 1r> cow1ect1on with wnich such report rs used or relied upon 'or 3ny reason whatsoever This reool1 sh;,:111 r-ot oe reproauced except 1n 115 entirety. w11hout ire written .:ipproval of Core L1oor:11or1es 



IJOB NUMBER: 943236 CUSTOMER: 

Q U A L I T Y C 0 N T R 0 L 
01/09/95 

DANIEL B. STEPHENS & ASSOCIATES 

CORE LABORATORIES 

R E P 0 R T 

ATTN: JEFF FORBES 

VOLATILE SPIKED ANALYSIS-WATER DATE ANALYZED: 12/30/94 TIME ANALYZED: 12:50 METHOD: 8240 (2) QC NUMBER:318093 

1

------------------

B L A N K S 
1~~~~~~~~~~~-'--·~~~~-.-~~~~~~~,--~~~~~~-r~~~~~~~.,-~~~~~~-.~~~~~~~-,-~~~~~~~ 

iTEST DESCRIPTION 

I Time Analyzed 

ANALY 

SB 
SBD 

SUB-TYPE ANALYSIS I.D. DILUTION FACTOR ANALYZED VALUE DETECTION LIMIT UNITS OF MEASURE 

2012 
2048 
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0 
0 

0 
0 
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The analyses. op1rnors or .nterpretatrons contained ,n thrs report are based upon observations ;:ina material supplied by the client tor Nrose exclusive ;:ina cont1dent1al use this report has been m<Jde The interpretat1011s or op1r>1ons "xpressed reore 

sent tlie oest 1udgme-1t of Core labormorres Core labor3tor•es. '.1owever zissumes no respons1011ity and makes no warrnnty or reoresemat:ons. e~press or 1mp11ed. JS ·o the produc11v11y. proper ooerat1ons. or orohto.b1eness or ::iny gas cc;:il ,-,r 

ctner mineral. wooenv . .veil or sand 1n ccnnec:•on with wn1ch such report rs used or relied uoon for any reason whatsoever This report snail not be reproduced e,cept 1n its imtirety. without the written 3pproval oi Core Laoorntories 



Q U A L I T Y C 0 N T R 0 L 
01/09/95 

CORE LABORATORIES 

R E P 0 R T 

llJOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

JOLATILE SPIKED ANALYSIS-WATER DATE ANALYZED: 12/30/94 TIME ANALYZED: 12:50 METHOD: 8240 (2) QC NUMBER:318093 

11-----------------11 

R E F E R E ~. C E STANDARDS 

fEST 
llDESCRIPTION 

1,1-Dichloroethene 

II Tri ch loroethene 

1enzene 

roluene 

II Ch l orobenzene 

libromofluoromethane (Surrogate) 

llToluene-d8 (Surrogate) 

·-Bromofluorobenzene (Surrogate) 

ANALYSIS 
SUB-TYPE 

SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 

ANALYSIS 
I. D. 

V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 

DILUTION ANALYZED 
FACTOR VALUE 

1 52 
1 48 
1 47 
1 46 
1 50 
1 48 
1 52 
1 50 
1 52 
1 50 
1 110 
1 110 
1 104 
1 104 
1 102 
1 102 
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TRUE 
VALUE 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

100 
100 
100 
100 
10D 
100 

PERCENT DETECTION 
RECOVERY LIMITS 

104 5 
96 5 
94 5 
92 5 

100 1 
96 1 

104 5 
100 5 
104 5 
100 5 
110 0 
110 0 
104 0 
104 0 
102 0 
102 0 

10703 East Bethany Drive 
Aurora, CO 80014 
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UNITS OF 
MEASURE 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
86-118% Limit 
86-118% Limit 
88-110% Limit 
88-110% Limit 
86-115% Limit 
86-115% Limit 

The nnalyo;es, opinions or interpre1nt1ons cc1nta1ned 1n this report are bo.sed upon ooservat1ons and material supplied by the ct1ent tor whose exclusive ;:ind conf1dent1al use this reoorl ":ts oeeri ""ild0 The 1nleroretat1ons or op1n1ons exoressea •eo•e 

sent the best JUdgment ot Core Laboratorr~>. Core Umora1ories, however nssumes no respons101i1ty and mr.H<es no warranty or representations express or 1molied as '.O ti"e produc:1v.ty ::i-coer ooerat1ons, or orot1t.JOleress of ;:my on. gas 

other mineral property, we1I or sand 1n con11ect1on with wh1cri such repon is used or re11ed uoon ror any reason whatsoever This report shall not be reproduced e~cept in 'IS ertirety N1tno'-'1 ·~e wrinen :iDprovdl ot Core Lo.bordtories 



CORE LABORATORIES 

QUALITY CONTROL FOOTER 

METHOD REFERENCES 

( 1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983 

(2) EPA SW-848, Test Methods For Evaluating Solid Wasta, Third Edition, November 1988 

(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989 

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 

(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978 

(6) Federal Register, July 1, 1990 (40 CFR Part 1361 

(7) EPA 600/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988 

(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A1, 1985 

(9) Federal Register. Friday, June 7. 1991. (40 CFR Perts 141 end 1421 

(10) Standard Methods For Tha Examination Of Weter And Wastewater, 16th Edition, 1985 

(11 I ASTM, Section 11 Water And Environmental Technology, Volume 11 .01 Water (1 ), 1991 

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1985 

(131 EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, Revision 1. November 1990 

( 14) ASTM, Section 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05.05, Gaseous Fuels, Coal and Coke 

(15) EPA 600/2-78-054, Field and Laboratory Methods Applicable To Overburdens and Mina Soils, March 1978 

(161 ASTM, Part 19, Soila and Rock; Building Stones, 1981 

Comments: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the QA report refers to the start time of the analytical batch which may not reflect the 

actual time of each analysis. The "Data Analyzed" is the actual data of analysis. Results for soil and sludge 

samples are reported on a wet weight basis (i.e. not corrected for percent moisture) unless otherwise indicated. 

NC == Not Calculable Due To Value(s) Lower Than The Detection IJmit. 

Blank QC Sample Identification 

MB Method Blank 

ICB Initial Calibration Blank 

CCB Continuing Calibration Blank 

Reference Standard QC Sample Identification 

LCS Laboratory Control Standard 

RS 

ICV 

Reference Standard 

Initial Calibration Verification Standard 

CCV Continuing Calibration Verification Standard 

ISA/ISB ICP Interference Check Samples 

Spike QC Sample Identification 

MS Method (Matrix) Spika 

MSC 

PDS 

SB 

SBO 

Method (Matrix) Spika Duplicate 

Post Digestion Spike 

Spiked Blank 

Spiked Blank Duplicate 

Duplicate QC Sample Identification 

MO Method (Matrix) Duplicate 

ED 

DO 

Extraction Duplicate 

Digestion Duplicate 

Analyses performed by a subcontract laboratory are indicated on the analytical and/or quality control reports under 

"Technician" using the following codes: 

Subcontract Laboratory 

Core Laboratories - Anaheim, CA 

Cora Laboratories - Casper, WY 

Cora Laboratories • Corpus Christi, TX 

Cora Laboratories - Houston. TX 

~ 
•AN 

•CA 

• cc 
•HP 

Subcontract Laboratory 

Core Laboratories - Lake Charles, LA 

Core Laboratories - Long Beach, CA 

Other Subcontract Laboratories 

Code 

•LC 

•LB 

• xx 

10703 East Bethany Drive 
Aurora, CO 80014 
13031 751-1780 

The analyses. 001rnons or mterpretat1ons contained 1n this report are based upon observations cind material supplied by the cl ent tor whose e)(clus1ve and confident1al use this report has t:ieen made The 1nterpretat1ons or opinions e)(oresse-d reore-

sent the t:iesl J:.ldgment at Core Lat:loratorr.;is Core Lo.Ooratorres. however, assumes no responsrb1l1ty .:ind mnkes no w.:irr:mty or representations. e)(press or implied .:is to the product1v•tY. proper ooern.trons, or prol1tableness of ;:my 011 g:is. coal or 

other 'Tl1nera1 orooery tVell or scind in connect1on with which such report is used or relied upon tor ciny reason whatsoever This report shcill not be reproduced e)(cept 1n its entirety, without the wr•tlen .:ipproval of Core L.;:ibor;:itor1e<; 
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Appendix 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

CLOSURE PLAN FOR 

ROSWELL COMPRESSOR STATION 

SURFACE IMPOUNDMENTS 

Volume Ill: Appendices F and G 
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• Section 13.4, Well Design, Installation, and Abandonment 

• Section 13.4.1, Monitor Well Design and Installation 

• Section 13.4.3, Well Development 

• Section 13.4.4, Well and Boring Abandonment 

• Section 13.5, Water Sampling 

• Section 13.5.1, Preparation for Water Sampling 
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Drilling Operations 



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

Effective 06/03/93 • Supercedes n/a • Page 1 of 17 

1. PURPOSE 

Guideline 
Drilling Operations 

SECTION 13.3. 1 

The following provides standard operating guidelines (SOGs) for drilling programs. 

2. SCOPE 

The SOGs included in this section are applicable to all DBS&A employees and its contractors and 
subcontractors for the conduct of all drilling activities described in this section. The scope of the 
guidelines described in this section includes the following topics: 

Drilling Methods 
Drilling Fluids 
Drilling Equipment 
Procedures to Follow During Drilling Programs 

Standards for drilling methods and fluids are described in ASTM D 5092-90 ("Standard Practice 
for Design and Installation of Ground Water Monitoring Wells in Aquifers"). Refer to Driscoll 
(1986), EPA (September 1986) or Aller et al. (1989) for more detailed guidelines about the above 
subjects as they relate to the drilling of monitor and extraction wells and borings. Site-specific 
work plans or sampling plans should identify any special needs or circumstances beyond those 
described in this SOG. 

3. GUIDELINES 

3.1 Drilling Methods (ASTM D 5092-90) 

The drilling method required to create a stable, open, vertical borehole for drilling a borehole or 
installation of a monitor or extraction well shall be selected according to the site geology, the site 
hydrology, and the intended use of the data. Tables 13.3.1-1 and 13.3.1-2 list common drilling 
methods and will aid in the selection of an appropriate drilling method. Table 13.3.1-1 lists the 
advantages and disadvantages of the different types of drilling methods. Table 13.3.1-2 assesses 
the performance of different drilling methods in various types of geologic formations. 

3.2 Drilling Fluids (ASTM D 5092-90) 

Whenever feasible, drilling procedures should be used that do not require the introduction of 
water or drilling fluids into the borehole and that optimize cuttings control at ground surface. 
Where the use of drilling fluids is unavoidable, the selected fluid should have as little impact as 
possible on the water samples for the constituents of interest. In addition, care should be taken 
to remove as much drilling fluid as possible from the well and the aquifer during the well 
development process (see Section 13.4.3). If an air compressor is used, it should be equipped 
with an oil air filter or oil trap. 

Water-based drilling fluids are preferred if drilling fluids are needed for the drilling of monitor and 
extraction wells and borings. Water-based drilling fluids have the least influence on the ground-
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water quality in the area of drilling. However, potential problems created by the use of water
based drilling fluids need to be kept in mind. These problems include: (1) fluid infiltration/flushing 
of the intended monitoring zone; (2) well development difficulties (particularly where an artificial 
filter pack has been installed); (3) chemical, biological and physical reactivity of the drilling fluid 
with indigenous fluids in the ground; and (4) introduction of halomethanes into the ground water. 

3.2.1 Drilling Fluid Properties 

The drilling subcontractor is responsible for checking and adjusting the properties (weight and 
viscosity) of the drilling fluid. The proper weight of the drilling fluid is needed to maintain stability 
of the borehole, and the proper viscosity controls the ability of the drilling fluid to remove cuttings 
from the borehole. However, the DBS&A Technical Representative should always make sure that 
the drilling contractor periodically checks the properties of the drilling fluid. 

One simple and common way to measure the viscosity of the drilling fluid is a Marsh Funnel. 
With the use of a Marsh Funnel, a known volume of drilling fluid is allowed to drain from a special 
funnel into a cup; the flow time is recorded and calibrated against the time required for an equal 
volume of water to drain from the funnel [approx. 26 seconds @ 70° F (21.1° C)]. 

Table 13.3.1-3 describes typical additive concentrations, resulting viscosities, and required uphole 
velocities for major types of drilling fluids used in various aquifer materials. Table 13.3.1-4 charts 
drilling fluid weight adjustments with barite or water. 

3.2.2 Guidelines for Solving Specific Drilling Fluid Problems {Driscoll. 1986) 

The drilling subcontractor is responsible for any drilling fluid problems. However, the DBS&A 
Technical Representative and Field Representative should be aware of and recognize the 
problems that may arise. Below are some guidelines for solving specific drilling fluid problems 
which may be helpful to the DBS&A Technical Representative: 

PROBLEM: Inadequate cuttings have been removed from the borehole. 

RECOMMENDED ACTION: 

1. Clays and polymeric solids in potable water 
a. Increase uphole velocity of the drilling fluid. 
b. Increase viscosity of the drilling fluid by adding more colloidal material. 
c. Increase density of the drilling fluid by adding weighting material (Tables 13.3.1-3 

and 13.3.1-4). 
d. Reduce penetration rate to limit cuttings load. 

2. Air 
a. Increase uphole velocity of fluid system by adding air or water. 
b. Add surfactant to produce foam or to increase concentration of surfactant. 
c. Decrease air injection rate if air is breaking through the foam mix and preventing 

formation of stable foam. 
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PROBLEM: The rate at which cuttings will drop out is too low because the inadvertent addition 
of native clays during drilling has produced excessive viscosity in the drilling fluid. 

RECOMMENDED ACTION: 

1. Add potable water to dilute the drilling fluid (Table 13.3.1-4). 
2. Add commercial thinner to reduce the attractive forces between clay colloids. 
3. If using clay additives, convert to a polymeric system. 
4. Separate the solids from a clay-additive system with a shale shaker or shale shakers and 

desanders connected in series. A shale shaker or desander may be unnecessary when 
a polymeric system is being used. 

5. Redesign or clean the pit system to increase rate of cuttings settlement. 

PROBLEM: Gel strength becomes too great because of strong flocculation, high concentration 
of solids, or contamination from evaporite deposits or cement. (Excessive gel-strength problems 
do not occur with polymeric colloids.) 

RECOMMENDED ACTION: 

1. Add potable water to dilute the drilling fluid. 
2. Add polyphosphate or commercial thinner to reduce electrical charges between clay 

colloids. 
3. Use desander or shale shaker to remove solids from a clay-additive system. 
4. Lower the pH. 

PROBLEM: Excessive fluid loss into the formation causes thick filter cakes that can produce tight 
places in the hole, development problems, formation (clay) sloughing, and misinterpretation of 
electric or gamma-ray logs. 

RECOMMENDED ACTION: 

1. Increase viscosity by adding bentonite or polymeric colloids to any water-based system. 
2. Add commercial viscosifiers such as CMC or HEC. 
3. Reduce density of the drilling fluid. 
4. Prevent drastic changes in downhole pressures and maintain downhole pressures at a 

minimum. Suggestions include (Bariod): 
a. Raise and lower the drill string slowly. 
b. Drill through any tight section; do not spud. 
c. Begin rotation of the drill pipe, and then start the pump at a low rate and gradually 

increase the rate. 
d. Operate the pump at the lowest rate that will assure adequate cooling of the bit and 

removal of cuttings from the bit face. 

3230\SECTION 13113-:i-1 
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e. Prevent balling at the bit; do not drill soft formations so fast that the annulus becomes 
overloaded and pressure builds up. 

PROBLEM: Lost circulation in permeable formations, faulted and jointed rock, solution cavities 
in dolomite and limestone, or fractures created by excessive borehole pressures in 
semiconsolidated or well consolidated rock can all create problems. 

RECOMMENDED ACTION: 

1. Reduce the density of the drilling fluid system. 
2. Switch from a clay-additive drilling fluid system to an air-foam fluid, or add surfactant to 

a dry-air system. 
3. Gel natural polymeric fluids at the point of fluid loss. 
4. Use commercial sealing materials. 
5. Drill remainder of the hole with a cable tool rig. 
6. Case off, then resume rotary drilling. 
7. Fill the borehole with clean sand to the point above lost circulation. Let the material stand 

in borehole overnight. Resume drilling, using low pump pressure. 

PROBLEM: Confined pressures in the formation can contribute to a problem. 

RECOMMENDED ACTION: 

1. Increase density by adding heavy mineral additives such as barite to drilling fluid systems 
made with clay additives (Table 13.3.1-4). To suspend barite, the minimum Marsh funnel 
viscosity must equal four times the final (desired) drilling fluid weight (in lb/gal). 

2. Increase density by adding a salt solution to polymeric drilling fluid systems. 

PROBLEM: Hydration (swelling and dispersion), pore pressures, and overburden pressure can 
cause shale sloughing. 

RECOMMENDED ACTION: 

1. Use polymeric additive to isolate water from shale. 
2. Maintain constant fluid pressures in the borehole. 
3. Minimize uphole velocities. 
4. Avoid pressure surges caused by raising or lowering drill rods rapidly. 
5. Add 3 to 4 percent potassium chloride (KCI) to water-based systems. 
6. Raise the pH of the drilling fluid to stiffen the clay. 

PROBLEM: Contaminants are present. Contaminants usually consist of cement, soluble salts, 
and gases (hydrogen sulfide and carbon dioxide). Cement in the hole can cause polymeric 
drilling fluids to break down, thereby increasing fluid losses. Salts may cause drilling fluids with 

3230\SECTION 13113-3-1 
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clay additives to separate into liquid and solid fractions. Gases in water may affect the physical 
condition of the drilling fluid. 

RECOMMENDED ACTION: 

1. For cement problems: 
a. Maintain the pH for natural polymeric drilling fluids at 7 or lower. 
b. Add commercial chemicals such as sodium acid pyrophosphate to drilling fluids with 

clay additives to restore original viscosity. 
2. For salt problems: 

a. Change the clay additive from montmorillonite to attapulgite. 
b. Change to a natural polymeric drilling fluid additive. 

3. For gas problems: 
a. Add a corrosion inhibitor. 

PROBLEM: Drilling at air temperatures significantly below freezing, causing freeze-up of the 
recirculation system. 

RECOMMENDED ACTION: 

1. Add sodium chloride (NaCl) or calcium chloride (CaCl2) to a natural polymeric drilling fluid. 
Salt must not be added to a drilling fluid made with bentonite. 

3.3 Drilling Equipment 

DBS&A Form Nos. 116 6/93 and 117 6/93, attached to this SOG, are checklists used for the 
preparation of drilling programs. These two checklists should be used as communication guides 
between DBS&A and the drilling subcontractor. They should be completed and checked prior to 
the field stage of the drilling program by both DBS&A and the drilling subcontractor. Form No. 
116 6/93 summarizes important phone contacts, length of job, type of rig, underground utility 
survey, geologic material, sampling, disposal of cuttings, wells and soil borings, grouting, and 
health and safety issues. Form No. 117 6/93 identifies the drilling equipment and support 
vehicles that are needed for the drilling program. 

3.4 Guidelines to Follow During Drilling Activities 

1. A drilling method should be selected that will cause minimal disturbance to the 
subsurface materials and will not contaminate the subsurface and ground water (40 CFR 
265.91 (c)). 

2. The drilling contractor is responsible for decontaminating the drilling equipment before it 
is transported onto the project site (ASTM D 5088-90). 

3. A decontamination procedure should be followed before use and between borehole 
locations to prevent cross contamination of wells where contamination has been detected 

3230\SECTION 13\1:3-3·1 
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or is suspected from the site characterization work that precedes the drilling activities 
(ASTM D 5088-90). 

4. The drilling contractor shall be responsible for securing any and all boring or well drilling 
permits required by state or local authorities and for complying with any and all state or 
local regulations with regard to the submission of well logs, samples, etc. 

5. The drilling contractor shall be responsible for complying with any and all (to include 
placement) regulations with regard to drilling safety and underground utility detection. 

6. Air systems shall not be used for drilling, well installation, well development, or sampling 
without prior approval by the Project Manager. When used, air systems shall include an 
air line oil filter, frequently replaced, to remove essentially all oil residue from the air 
compressor. The use of any air system shall be fully described in the drillers log to 
include equipment description, manufacturer(s), model(s), air pressures used, frequency 
of oil filter change and evaluation of air line filtering. 

7. When air is used as the drilling fluid, shrouds, canopies, bluooey lines, or directional 
pipes should be used to contain and direct the drill cuttings away from the drill crew. 

8. Any water that is used during the drilling and installation of a well should be of a known 
chemical source and verified not to alter or impact the chemistry of the ground water of 
the operation of the well. 

9. When using commercially available mud or additives for the drilling fluid, DBS&A 
Technical Representatives and Field Representative should make sure that the mud or 
additives to not alter or affect the chemistry of the ground water or the operation of the 
well. 

10. During rotary drilling, the use of portable recirculation tanks is required. No dug sumps 
(lined or unlined) are allowed without prior approval by the Project Manager. 

11. No dyes, tracers, or other substances shall be used or otherwise introduced into borings, 
wells, lysimeters, grout, backfill, ground water, or surface water unless specifically 
approved by the Technical Project Manager. 

12. For wells over 100-feet deep, plumbness and alignment should be checked at 
preselected intervals during the drilling of the boreholes by the driller and verified by the 
DBS&A Field Representative. 

13. Any contaminated materials (soil and/or water) should be collected and disposed of in an 
approved waste disposal container or facility. 

14. Soil descriptions, collection of samples, field monitoring, and other pertinent information 
shall be recorded on the Boring Log Form during drilling operations. The Boring Log 
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Table 13.3.1-1 Drilling Methods for Monitor Wells 

Type Advantages Disadvantages 

Hollow-stem • No drilling fluid is used, eliminating • Can be used only in unconsolidated materials 
auger contamination by drilling fluid additives 

• Limited to depths of 100 to 150 ft (30.5 to 
• Formation waters can be sampled during 45.7 m) 

drilling by using a screened auger or 
advancing a well point ahead of the augers • Possible problems in controlling heaving 

sands 
• Formation samples taken by split-spoon or 

core-barrel methods are highly accurate • May not be able to run a complete suite of 
geophysical logs 

• Natural gamma-ray logging can be done inside 
the augers 

• Hole caving can be overcome by setting the 
screen and casing before the augers are 
removed 

• Fast 

• Rigs are highly mobile and can reach most 
drilling sites 

• Usually less expensive than rotary or cable 
tool drilling 

Direct rotary • Can be used in both unconsolidated and • Drilling fluid is required and contaminants are 
consolidated formations circulated with the fluid 

• Capable of drilling to any depth • Drilling fluid mixes with the formation water 
and invades the formation and is sometimes 

• Core samples can be collected difficult to remove 

• A complete suite of geophysical logs can be • Bentonitic fluids may absorb metals and may 
obtained in the open hole interfere with other parameters 

• Casing is not required during drilling • Organic fluids may interfere with bacterial 
analyses and/or organic-related parameters 

• Many options for well construction 
• During drilling, no information can be obtained 

• Fast on the location of the water table and only 
limited information on water-producing zones 

• Smaller rigs can reach most drilling sites 
• Formation samples may not be accurate 

• Relatively inexpensive 

3230\SECTION 13113-3-1 
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Table 13.3.1-1 Drilling Methods for Monitor Wells (continued) 

Type Advantages Disadvantages 

Air rotary • No water-based drilling fluid is used, • Casing is required to keep the hole open 
eliminating contaminantion by additives when drilling in soft, caving formations below 

the water table 
• Can be used in both unconsolidated and 

consolidated formations • When more than one water-bearing zone is 
encountered and hydrostatic pressures are 

• Capable of drilling to any depth different, flow between zones occurs during 
the time drilling is being completed and before . Formation sampling is excellent in hard, dry the borehole can be cased and grounted 

formations properly 

. Formation water blown out of the hole makes . Relatively more expensive than other 
it possible to determine when the first water- methods 
bearing zone is encountered 

• May not be economical for small jobs . Field analysis of water blown from the hole 
can provide information regarding changes for 
some basic water-quality parameters such as 
chlorides 

. Fast 

Cable Tool • Only small amounts of drilling fluid are • Minimum casing size is 4 in (102 mm) 
required (generally water with no additives) 

• Steel casing must be used 
• Can be used in both unconsolidated and 

consolidated formations; well suited for • Cannot run a complete suite of geophysical 
extremely permeable formations logs 

• Can drill to depths required for most • Usually a screen must be set before a water 
monitoring wells sample can be taken 

• Highly representative formation samples can • Slow 
be obtained by an experienced driller 

• Changes in water level can be observed 

. Relative permeabilities for different zones can 
be determined by skilled drillers 

• A good seal between casing and formation is 
virtually assured if flush-jointed casing is used 

. Rigs can reach most drilling sites 

. Relatively inexpensive 

(After Driscoll, 1987) 
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Table 13.3.1-2 Relative Performance of Different Drilling Methods in Various Types of Geologic Formations 

Direct Rotary Direct Rotary 
Direct Direct (Down-the- (Drill-through Reverse Reverse 

Type of Cable Rotary Rotary hole air casing Rotary Rotary 
Formation Tool (with fluids) (with air) hammer) hammer) (with fluids) (Dual Wall) 

Dune sand 2 5 NR NR 6 5• 6 

Loose sand 
2 5 NR NR 6 5• 6 

and gravel 

Quicksand 2 5 NR NR 6 5• 6 

Loose boulders 
in alluvial fans 3-2 2-1 NR NR 5 2-1 4 
or glacial drift 

Clay and silt 3 5 NR NR 5 5 5 

Firm shale 5 5 NR NR 5 5 5 

Sticky shale 3 5 NR NR 5 3 5 

Brittle shale 5 5 NR NR 5 5 5 

Sandstone-
poorly 3 4 NR NR NA 4 5 
cemented 

*Assuming sufficient hydrostatic pressure is available to contain active sand (under high confining pressures) 

NR =Not recommended 
NA = Not applicable 

Rate of Penetration: 
1 Impossible 4 Medium 
2 Difficult 5 Rapid 
3 Slow 6 Very rapid 

(After Driscoll, 1987) 
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Driven Auger 

3 1 

3 1 

NR 1 

NR 1 

NR 3 

NR 2 

NR 2 

NR NA 

NR NA 
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Table 13.3.1-2 Relative Performance of Different Drilling Methods in Various Types of Geologic Formations (continued) 

Direct Rotary Direct Rotary 
Direct Direct (Down-the- (Drill-through Reverse Reverse 

Type of Cable Rotary Rotary hole air casing Rotary Rotary 
Formation Tool (with fluids) (with air) hammer) hammer) (with fluids) (Dual Wall) 

Sandstone-well 
3 3 5 NR NA 3 5 

cemented 

Chert nodules 5 3 3 NR NA 3 3 

Limestone 5 5 5 6 NA 5 5 

Limestone with 
5 3 5 6 NA 3 3 chert nodules 

Limestone with 
small cracks or 5 3 5 6 NA 2 5 
fractures 

Limestone, 
5 3-1 2 5 NA 1 5 

cavernous 

Dolomite 5 5 5 6 NA 5 5 

*Assuming sufficient hydrostatic pressure is available to contain active sand (under high confining pressures) 

NR =Not recommended 
NA = Not applicable 

Rate of Penetration: 
1 Impossible 4 Medium 
2 Difficult 5 Rapid 
3 Slow 6 Very rapid 

(After Driscoll, 1987) 
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5 NR NR NA 
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5 NR NR NA 

5 NR NR NA 
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Table 13.3.1-2 Relative Performance of Different Drilling Methods in Various Types of Geologic Formations (continued) 

Direct Rotary Direct Rotary 
Direct Direct (Down-the- (Drill-through Reverse Reverse 

Type of Cable Rotary Rotary hole air casing Rotary Rotary 
Formation Tool (with fluids) (with air) hammer) hammer) (with fluids) (Dual Wall) 

Basalts, thin 
layers in 

5 3 5 6 NA 3 5 
sedimentary 
rocks 

Basalts-thick 
3 3 4 5 NA 3 4 

layers 

Basalts-highly 
fractured (lost 

3 1 3 3 NA 1 4 
circulation 
zones) 

Metamorphic 
3 3 4 5 NA 3 4 

rocks 

Granite 3 3 5 5 NA 3 4 

*Assuming sufficient hydrostatic pressure is available to contain active sand (under high confining pressures) 

NR =Not recommended 
NA = Not applicable 

Rate of Penetration: 
1 Impossible 
2 Difficult 
3 Slow 

(After Driscoll, 1987) 
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4 Medium 
5 Rapid 
6 Very rapid 

Hydraulic 
Percussion Jetting Driven Auger 

5 NR NR NA 

3 NR NR NA 

1 NR NR NA 

3 NR NR NA 

3 NR NR NA 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Effective 06/01/93 • Supersedes n/a • Page 13 of 17 

Guideline 
Drilling Operations 

SECTION 13.3.1 

Table 13.3.1-3 Typical Additive Concentrations, Resulting Viscosities, and Required Uphole Velocities 
for Major Types of Drilling Fluids Used in Various Aquifer Materials 

Marsh Annular 
Funnel Up hole 

Base Viscosity Velocity 
Fluid Additive/Concentration (seconds) (ft/min) Observations 

Water None 26 ± 0.5 100 - 120 For normal drilling (sand, silt, and 
clay) 

Water Clay (High-Grade Bentonite) Increases viscosity (lifting capacity) 
of water significantly 

15-25 lb/100 gal 35 - 55 80 - 120 For normal drilling conditions (sand, 
silt, and clay) 

25-40 lb/1 00 gal 55 - 70 80 - 120 For gravel and other coarse-
grained, poorly consolidated 
formations 

35-45 lb/1 00 gal 65 - 75 80 - 120 For excessive fluid losses 

Water Polymer (Natural) Increases viscosity (lifting capacity) 
of water significantly 

4.0 lb/100 gal 35 - 55 80 - 120 For normal drilling conditions (sand, 
silt, and clay) 

6. 1 lb/100 gal 65 - 75 80 - 120 For gravel and other coarse-
grained, poorly consolidated 
formations 

6.5 lb/100 gal 75 - 85 80 - 120 For excessive fluid losses 

Cuttings should be removed from 
the annulus before the pump is 
shut down, because polymeric 
drilling fluids have very little gel 
strength 

Air None N/A 3,000-5,000 Fast drilling and adequate cleaning 
of medium to fine cuttings, but may 
be dust problems at the surface 

4,500-6,000 This range of annular uphole 
velocities is required for the dual-
wall method of drilling 

Air Water (Air Mist) NIA 3,000-5,000 Controls dust at the surface and is 
0.25-2 gpm suitable for formations that have 

limited entry of water 
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Table 13.3.1-3 Typical Additive Concentrations, Resulting Viscosities, and Required Uphole Velocities 
for Major Types of Drilling Fluids Used in Various Aquifer Materials (continued) 

Marsh Annular 
Funnel Up hole 

Base Additive/ Viscosity Velocity 
Fluid Concentration (seconds) (ft/min) Observations 

Air Surfactant/Water (Air-Foam) NIA 50-1,000 Extends the lifting capacity of the 
compressor 

1-2 qt/100 gal For light drilling; small water inflow; 
(0.25-0.5% surfactant) also for sticky clay, wet sand, fine 

gravel, hard rock; few drilling 
problems 

2-3 qt/1 oo gal For average drilling conditions; 
(0.5-0.75% surfactant) larger diameter, deeper holes; large 

cuttings; increasing volumes of 
water inflow; excellent hole 
cleaning 

3-4 qt/1 oo gal For difficult drilling; deep, large-
(0. 75-1 % surfactant) diameter holes; large, heavy 

cuttings; sticky and incompetent 
formations; large water inflows 

Injection rates of surfactant/water 
mixture: 

Unconsolidated 
formations 3-10 gpm 
Fractured rock 3-7 gpm 
Solid rock 3-5 gpm 

Air Surfactant/Colloids/Water NIA 50-100 Greatly extends lifting capacity of 
(Stiff Foam) the compressor 

3-5 qt/100 gal For difficult drilling; deep, large-
(0.75-1% surfactant) diameter holes; large, heavy 
plus cuttings; sticky and incompetent 
3-6 lb polymer/100 gal or formations; large water inflows 
30-50 lb bentonite/100 gal 

4-8 qt/100 gal For extremely difficult drilling; large, 
(1-2% surfactant) deep holes; lost dirculation; 
plus incompentent formations; excessive 
3-6 lb polymer/100 gal or water inflows 
30-50 lb bentonite/100 gal 

(Compiled by Driscoll, 1984) 

3230\SECTION 13113-3·1 



t j: 

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

Effective 06/01/93 • Supersedes n/a • Page 15 of 17 

Table 13.3.1·4 Drilling Fluid Weight Adjustment with Barite or Water 

Initial drilling fluid Desired drilling fluid weight, lb/gal 
weight, lb/gal 

9.5 I 10.0 I 10.5 I 11.0 I 11.5 I 12.0 I 12.5 I 13.0 I 
9.0 69 140 214 293 371 457 545 638 

9.5 69 143 219 298 381 467 557 

10.0 43 71 145 221 305 390 479 

10.5 85 30 74 148 229 312 398 

11.0 128 60 23 74 152 233 319 

11.5 171 90 46 19 76 157 240 

12.0 214 120 69 37 16 79 160 

12.5 256 150 92 56 32 14 81 

13.0 299 180 115 75 48 27 12 

13.5 342 210 138 94 63 41 24 11 

14.0 385 240 161 112 78 54 36 21 

14.5 427 270 185 131 95 68 48 32 

15.0 470 300 208 150 110 82 60 43 

13.5 I 
733 

650 

569 

488 

407 

326 

245 

162 

81 

10 

19 

29 
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1.0 I 14.5 I 15.o 

833 940 1050 

750 855 964 

667 769 876 

583 683 788 

500 598 700 

417 512 614 

333 426 526 

250 343 438 

167 257 350 

83 171 264 

86 176 

9 88 

18 8 

The lower left hatt al this table shows the number of gaHons al water which must be added to 100 gal of drilling fluid to produce desired weight reductions. To use this portion al the table, locate 
the initial drilling fluid weight in the vertical column at the left, then locate the desired drilling fluid weight in the upper horizontal row. The number al gal of water to be added per 100 gal of drilling fluid 
is read directly across from the inttial weight and directly below the desired weight. For example, to reduce an 11 lb'gal driUing fluid to a 9.5 b'gal drilling fluid, 128 gal of water must be added for every 
100 gal al drilling fluid in the system. 

The upper right halt of this table shows the number of pounds of bame which must be added to 100 gal al drilling fluid to produce desired weight increases. To use this portion of the table, locate 
the initial drilling fluid weight in the vertical column to the left, then locate the desired drilling fluid weight in the upper horizontal row. The number of pounds of bame to be added per 100 gal of drilling 
fluid is read directly across from the initial weight and directly below the desired weight. For example, to raise a 9 lblgal driling fluid to 10 lb/gal, 140 I:> of bame must be added per 100 gal of drilling fluid 
in the system. 
(After Petroleum Extension Service, 1969) 

3230\SECTION 13113-3-1 



Drilling Information Checklist 

Project No. DBS&A Project Manager -----------------

DBS&A Technical Representative ---------- DBS&A Field Representative(s) ---------

Drilling Company 

Drilling Company Contact 

Date and Time for Work to Begin 

Estimated Work Days to Complete Job ------------- Access Agreements ---------

Drilling Rig ---------- Driller and Assistant(s) ---------------------

0 Hollow Stem Auger 0 Air/Mud Rotary 0 Cable Tool 0 Dual-Tube Air Percussion 0 Coring Rig 

Siu-Stake (NM call 1-800-321-2537 for most utilities) Contacted By 

One Week Authorization No.------------------ Date. --------------

Underdetection Services (Private Co.) ------------------------------

Client Contact ·--------------------Phone No. ___________ _ 

Job Site -------------------------Phone No. ___________ _ 

Location ------------------------------------------

Surface 0 Asphalt 0 Concrete 0 Dirt 0 In Roadway 

Geologic Material 

Sampling Device 0 Splitspoon 0 Thin-walled Tube 0 140 lb. Hammer (SPT) 0 Coring 

Sampling Length 0 12" 0 18" 0 24" With Rings 0 3" 0 6" 

Sampling lnterval{s) -------------------------------------

- Disposal of Cuttings 0 Drummed 0 Leave On-site 

Contain Decontamination Water---------------------------------

Hole Diameter No. of Borings Total Footage Maximum Depth 

Well Diameter No. of Wells Total Footage Depth to Water Screen Length/Slot Size 

Grouting 0 Place Bentonite Seal 0 Grout to Surface 0 Backfill 

Mixed On-site by Drilling Co. -----------Cement Truck Delivers Grout 

Poured from Surface Through Drill Pipe 

Pumped Through Tremie Pipe 

Water On-site 0 Yes DNo Electricity 0 Yes 0 No 

Level of Protection DA OB DC DD Health & Safety Plan By 

Potential Contaminants --------------Other Hazards ----------------
DBS&A Form No. 116 6193 



Drilling Equipment and 
Support Vehicle Checklist DANIEL B. STEPHENS & ASSOCIATES, INC. ---- ~!==~======~~==========~====~~~============================================== 

Project No. ---·--------- DBS&A Project Manager 

DBS&A Technical Representative ---------- DBS&A Field Reprasentative(s) ----------

Drilling Company 

Drilling Company Contact ------------------ Phone No. 

Data and Time for Work to Begin 

I 

Material Size Quantity Equipment Supplier* 

Drill Bit 

Rotary Drilling Pipe 

Hollow Stem Auger (O.D. x l.D: 10"x6.25" 
or 8"x4.25" +Total Footai:ia) 

Dual-Tube Pipe (O.D. I 1.D) 

Water Tank 

Steam Cleaner 

Decontamination Trailer to 
Contain Water from Steam Cleaning 

Drums 

Tank to Mix Grout 

Tremie Pipe 

Grout Pump 

Wooden Plugs (Flowing Sand) 

Welder 

Concrete Saw (Other Subcontractor) 

Development Rig (Bailers, Surge Block, Pump) 

Plastic Sheeting 

Sampler (Length and Type) 

Core Catchers 

Rings - Brass 

Rings - Stainless Steel 

Endcaps 

Teflon Liners 

Tagline (Length and Type) 

DBS&A Form No. 117 Rev. 12193 *DBS&A or Other (specify) 
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Soils Logging, Sampling, 
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1. PURPOSE 

Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
SECTION 13.3.2 

The following SOP describes the appropriate procedures for the logging, sampling, handling, and shipping 
of soil during soil boring investigations. Sampling methodologies and shipping requirements are provided 
for collection of geotechnical, physical, and chemical soil samples. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and subcontractors who are engaged in soil boring 
activities. It provides the minimum logging requirements, sampling protocols, and shipping requirements for 
soil boring investigations. The appropriate form for logging soil is included in this SOP as Attachment 1, Soil 
Boring Log (DBS&A Form No. 080). A soils classification chart is included as Attachment 2. Tables 13.3.2-1 
and 13.3.2-2 provide handling and transport, and volume requirements for soil physical analysis samples, 
respectively. 

3. PROCEDURES 

3.1 Soils Logging 

Soil descriptions and other pertinent information will be recorded on the Soil Boring Log form during boring 
operations. The Soil Boring Form contains a header for recording the boring specifics and a log for 
describing and classifying soil and tracking soil sampling. Soils will be identified and described in 
accordance with ASTM D 2488, Standard Practice for Description and Identification of Soil (Visual-Manual 
Practice). Table 13.3.2-3 provides a list of equipment that may be required for soils logging, sampling, 
handling, and shipping. 

3.1.1 Completing the Header 

Most of the header is self-explanatory. On the first page of the log, it is important to complete the entire 
header. If subsequent forms are necessary, complete the page number, the site, the client, the person 
logging the soil, the boring number, and the date. On the first page, sketch a location map for the boring, 
referencing it to known features or landmarks. When specifying the drilling method and drill rig, note the 
diameter of the drill bit or augers. 

3.1.2 Completing the Boring Log 

PID/FID - record head space measurements made with the PID/FID in this column in the appropriate depth 
interval from which the sample was collected. 

Blow Counts - if driving a split-barrel sampling device with a hammer, record the number of hammer "blows" 
per 6 inches of penetration. Ensure that the driller marks the 6 inch intervals on the drill stem prior to 
hammering the split-barrel. 

OM\SECTION 13\13-3-2 
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Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
SECTION 13.3.2 

Sampling Device - specify the sampling device (i.e., split-barrel, split-barrel with brass or stainless steel rings, 
Shelby tube); specify the inside diameter of the sampling device. 

Sample Interval - specify the sampling interval (starting and finishing) by placing an "X" across the 
appropriate depth interval in this column. 

Sample Recovery- state, in tenths of feet, the amount of sample which is recovered. 

Sample Number - record the designated sample number in this column. 

Depth (Feet) - complete this column in 5-foot intervals to keep a running tally of the depth of the borehole. 

USCS Symbol - provide the USCS symbol for the soil be described; draw a solid contact line at the 
appropriate depth to signify changes in soil type. 

Soil Description - describe the soil in the format listed on the boring log; for non-cohesive soils, estimate the 
grain distribution, gradation, and grain shape; for cohesive soils, note the plasticity and clay consistency; if 
possible, a soil classification and geotechnical gauge and a color chart should be used to aid in describing 
soil. 

3.2 Soll Sampling 

Soil samples will typically be collected for geotechnical, physical, or chemical analysis. Geotechnical 
samples will be collected with a split-barrel sampler lined with brass rings or in the case of cohesive soils 
to be analyzed for compressive strength, a thin-walled tube sampler. Chemical samples will be collected with 
an unlined split-barrel sampler or a ring-lined split-barrel sampler. Regardless of which sampling device is 
employed, care should be taken to minimize slough in the borehole. Slow withdrawal of the drill bit prior to 
sampling will minimize slough. When drilling below the water table, ensure that the water level in the 
borehole (or within driven casing) is maintained at or above the water table elevation. 

3.2.1 Geotechnical/Physical Properties Samples 

Geotechnical and/or physical properties samples will be collected with either a ring-lined split-barrel sampler 
or a thin-walled Shelby tube. If possible, use a ring-lined sampler for physical properties analysis. For 
triaxial and unconfined compression tests, either a ring-lined sampler or a thin-walled tube sampler may be 
employed. For cohesive soils, the thin-walled tube sampler should be used for obtaining the least disturbed 
samples. In non-cohesive soils, a ring-lined sampler is required because of poor sample recovery 
experienced with a thin-walled sampler. 

3.2.1.1 Ring-lined Split-Barrel Sampler (ASTM D 3350) 

1 . Assemble the sampler with the specified rings. For physical properties analysis, the typical ring is 3 
inches in length and constructed of brass. Ring requirements will be specified in the Field Sampling Plan 
(FSP). 

3230\SECTION 13113-3-2 
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Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
SECTION 13.3.2 

2. 

3. 

4 . 

Attach the sampler to the drill stem and carefully lower it to the bottom of the borehole. 

Hydraulically push the sampler into the soil in a rapid, continuous manner to a length not to exceed that 
of the sampler. In dense, non-cohesive soils, the sampler may have to be driven. If so, record the blow 
counts. 

Carefully disassemble the sampler to minimize soil disturbance. Trim the individual rings flush with a 
clean knife, and place plastic caps over the ring ends. Use the soil in one of the rings for field 
classification. Secure the caps with tape and label the ring, including the vertical orientation. 

5. The samples can be shipped in a dry cooler. If the possibility exists the samples will be handled roughly, 
pack them with shipping material in the cooler. 

3.2.1.2 Thin-Walled Tube Sampler (ASTM D 1587) 

1. Attach the sampling tube to the drill stem and carefully lower to the bottom of the borehole. 

2. Rapidly and continuously hydraulically push the Shelby tube a distance of 5 to 1 O times the tube diameter 
in non-cohesive soils and 10 to 15 times the diameter in cohesive soils. In dense, non-cohesive soils 
it is permissible to drive the sampler. Record the blow counts. It is permissible to "twist" the drill stem 
to shear the sample bottom prior to retrieval. 

3. Carefully withdraw the sampler from the formation to minimize disturbance. 

4. The sample can be shipped either unextruded or after extrusion at the site. 

Unextruded - Measure the length of the sample in the tube. Remove any slough from the top of the 
tube. Remove at least 1 inch of soil from the bottom of the tube for field classification. Seal the top and 
bottom of the tube with plastic caps and secure with tape. 

Extruded - Following extrusion, select a 12- to 15-inch segment of the sample which appears least 
disturbed. Carefully cut the ends with a clean knife, and immediately wrap the sample in cellophane 
wrap, then aluminum foil. Place the sample in a plastic tube, and cap the ends. Describe the soil with 
the remainder of the sample. Describe the prepared interval to the extent practicable. DO NOT cut or 
disturb the interval to be submitted to the laboratory. 

5. The samples can be shipped in a similar manner as described in 3.2 .. 1.1 (5) above. 

3.2.2 Soil Chemistry Samples 

Soil chemistry samples can be collected with either the split-barrel sampler or with the ring-lined split-barrel 
sampler. The primary difference in the two methods is the preparation of the samples. In the case of 
samples obtained from the split-barrel, the soil must be transferred to soil containers (typically glass jars). 
In the case of the ring-lined sampler, the rings will be either stainless steel or brass which are capped with 

3230\SECTION 13113-3-2 
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Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
SECTION 13.3.2 

Teflon-lined caps. The rings are labeled, secured with toluene-free tape, and submitted directly for analysis. 
Exact sample methods, volumes, containers, preservation, and chain of custody procedures will be outlined 
in the FSP. In general, for soil matrix samples, EPA SW-846 (EPA, 1986) methods will be specified. Both 
the split barrel sampler and the ring-lined sampler are hydraulically pushed or driven in the same manner 
described in 3.2.1.1 (2-3) above. 

3.2.2.1 Split-Barrel Samples (ASTM D 1586) 

1. Upon retrieval of the sample, carefully open the split-barrel. Trim the sample with a decontaminated, 
sharp stainless-steel knife. Note the general soil type. 

2. As quickly as possible, collect samples for volatile organic and semi-volatile organic analysis. Be sure 
that headspace is minimized in the volatile organic analysis samples. Collect field duplicates and specify 
that the laboratory perform matrix spike/matrix spike duplicates from the same interval as the sample. 
Place the samples in certified clean glass jars with Teflon-lined caps. 

3. Collect samples for other required analyses. If the FSP specifies mixing the split barrel sample prior to 
filling additional sample containers, do so in a stainless-steel mixing bowl. Sample volumes and 
containers will be specified in the FSP. 

4. Label the samples in accordance with the FSP. At a minimum, this will include: (1) the sample number; 
(2) boring number and interval (if different from the sample number); (3) time and date; and (4) required 
analysis. If chain of custody seals are required, secure them across the container lid. 

5. Place the sample containers in "ziplock" bags and place on ice. Prior to shipment, the sample containers 
must be wrapped in bubble-pack, or other suitable packing material. 

6. Fully describe the soil sample. 

7. Log the sample information in the field log book for later transfer to the Chain-of-Custody Form (DBS&A 
Form No. 095), which is included as Attachment 3 in this SOP. 

3.2.2.2 Ring-Lined Split-Barrel Samples (ASTM D 3350) 

1. Upon retrieval of the sampler, carefully open the split-barrel. Trim the ends of the rings with a clean 
stainless-steel knife. Cap the rings with Teflon-lined caps and seal with toluene-free tape. 

2. Using one or more of the rings (if possible), and soil trimmed from the ring ends, describe and log the 
soil. 

3. Follow the steps described in 3.2.2.1 (5-7) above. Packing material is optional for the ring samples. 

3230\SECTION 13113·3-2 
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3.3 Sample Shipment 

Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
SECTION 13.3.2 

Proper shipment of samples is critical for ensuring that reliable analytical results are obtained. In the case 
of geotechnical or physical properties analysis samples, this involves protecting the samples against 
excessive impacts which may disturb the samples. For soil chemical analyses, it is important to protect the 
samples from breakage if they were collected in glass jars. In addition, most chemical methods call for the 
samples being maintained at a constant 4°C. 

3.3.1 Geotechnical and Physical Properties Samples 

Shipping requirements for geotechnical and physical properties samples are listed in Table 13.3.2-2. In 
general, samples should be shipped in a dry cooler. If the cooler is not being hand-carried to the laboratory 
(i.e., shipped by overnight carrier) the samples should be protected with packing material to prevent sample 
disturbance. Plastic bubble-wrap, shredded paper, foam "peanuts", and vermiculite provide adequate sample 
protection when properly used. It is important to provide packing materials between all samples, such that 
samples do not come in contact. When shipping samples, it important to enclose a chain-of-custody form 
in the cooler as specified in the FSP. 

3.3.2 Soil Chemistry Samples 

Soil chemistry samples collected in glass containers must be protected from breakage. Individually wrapping 
the sample containers in plastic bubble-wrap provides excellent protection. After wrapping the samples in 
bubble-wrap, they should be placed in sealed "zip-lock" bags. Brass or stainless-steel ring samples need 
only be placed in sealed "zip-lock" bags. If the FSP calls for chain-of-custody seals to be placed on 
individual samples, place them across the jar lid or plastic ring cap. Chain-of-custody forms should be filled 
out in accordance with the FSP, placed in a "ziplock" bag, and taped to the inside of the cooler lid. It is 
important to use an ample volume of ice in order to maintain the required temperature of 4°C. Chain of 
custody seals will be placed across the front and back of the cooler lid such that they will be broken in the 
event of tampering. The cooler lid should be firmly taped shut with several layers of shipping tape encircling 
the ends of the cooler. Finally, for chemical analyses, always ship the samples by overnight carrier. 

4.0 REFERENCES 

ASTM D 1586-84 Standard Method for Penetration Test and Split-Barrel Sampling of Soils 

ASTM D 1587-83 Standard Practice for Thin-Walled Tube Sampling of Soils 

ASTM D 2488-90 Practice for Description and Identification of Soils (Visual-Manual) 

ASTM D 3350-84 Standard Practice for Ring-Lined Barrel Sampling of Soils 

U.S. EPA, 1986, Test Methods for Evaluation of Solid Wastes, SW-846, 3rd Ed. 

OMISECTION 13\13-3-2 
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5.0 ATTACHMENTS 

1. Boring Log (DBS&A Form No. 080 3/92) 

Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
SECTION 13.3.2 

2. Unified Soil Classification System Chart (DBS&A Form No. 049) 

• Table 13.3.2-1, Soil Physical Sample Handling and Transport 

Table 13.3.2-2, Soil Physical Sample Volume Requirements 

Table 13.3.2-3, Soil Sampling Field Equipment List 

3. Chain-of-Custody Form (DBS&A Form No. 95) 

Prepared by: 

Approved by: ~~ oan ie :stePhef1S 

3230\SECTION 13113-3-2 



Boring Log 

Page __ of __ 

Site 
Location Map 

Logged by Client/Project# 

Boring Number Drilling Co. 

Drilling Method Drill Rig 

Date Started Date Completed 

PID/FID Blow Sampling Sample Sample Sample USCS Depth Soil Description/Remarks 
Reading Counts Device Recovery Interval Number Symbol (feet) Soil type, color, texture, grain size, sorting, roundness, plasticity, consistency, moisture content 

-························································································· 

-························································································· 

- ·································· 

- .... 

-·········································· ················ 

- ························ ......................................... " .................... . 

- ························································································· 

-·························································· 

-······················································································· 

-·········- ......................... . 

-······························································· 

- ........................................................................................ . 

- ························································································· 

-······················································································· 

-················································ .............................. . 

- ................................. . 

•···································· .. 

•···································································· ················· 

•······················································································ 

DBS&A Form No. 080 3/92 



uses GROUP SYMBOLS 

MAJOR DIVISIONS 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Fine Grained Soils 

More than 50% of 
Material is Smaller 
than Silt (No. 200 

Sieve Size) 

DBS&A Form No. 049 4/91 

Gravel and 
Gravelly Soils 

More than 50% 
of Course 
Fraction 

Retained on 
No. 4 Sieve 

Sand and 
Sandy Soils 

More than 50% 
of Course 
Fraction 

Passing No. 4 
Sieve 

Silts 
and 

Clays 

Silts 
and 

Clays 

Highly Organic 

Clean Gravels 

(little or no 
fines <5%) 

Gravels 
with Fines 

(appreciable 
amount 

offines>15%) 

Clean Sand 

{little or no 
fines <5%) 

Sands with 
Fines 

(appreciable 
amount of fines 

>15%) 

Liquid Limit 
Less than 50 

Liquid Limit 
Greater than 

50 

GRAPH 
SYMBOL 

(). 0 
0 . . . 

I D • 0 
• a • . . 

• ' a 

....................... 
'• .................... . 
······················ : ..................... . 
....................... 
:•····················· 

'\, .·~ ...... : : 
... :: 

•lo • - - - : : : -

I 
I 

: : : I! I! H 
111 
l ! ! 
1 ! ! j) 

• 

LETTER 
SYMBOL 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

TYPICAL DESCRIPTIONS 

Well-graded gravels, gravel-sand 
mixtures. Little or no fines. 

Poorly-graded gravels. Gravel-sand 
mixtures. Little or no fines. 

Silty gravels. Gravel-sand-silt mixtures. 

Clayey gravels. Gravel-sand-clay 
mixtures. 

Well-graded sands. Gravelly sands. 
Little or no fines. 

Poorly-graded sands. Gravelly sands. 
Little or no fines . 

Silty sands. Sand-silt mixtures. 

Clayey sands. Sand-clay mixtures. 

Inorganic silts and very fine sands. Rock 
flour. Silty or clayey fine sands or clayey 
silts with slight plasticity. 

Inorganic clays of low to medium 
plasticity. Gravelly clays. Sandy clays. 
silty clays, lean clays. 

Organic silts and organic silty clays or 
low plasticity. 

Inorganic silts. Micaceous or 
diatomaceous fine sand or silty soils. 

Inorganic clays of high plasticity. Fat 
clays. 

Organic clays of medium to high 
plasticity. Organic silts. 

Peat. humus. swamp soils with high 
organic content. 
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Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
SECTION 13.3.2 

TABLE 13.3.2-1. SOIL PHYSICAL ANALYSIS SAMPLE REQUIREMENTS AND TRANSPORT 

I PHYSICAL PROPERTY TEST I SAMPLE REQUIREMENT I SHIPPING REQUIREMENT I 
Soil Moisture 2.5" O.D. x 3" long ring or in Dry cooler 

double plastic bag with air 
removed 

Hydraulic Conductivity 2.5" O.D. x 3" sealed ring Dry cooler 

Moisture Retention ('l'-0) 2.5" 0.D. x 3" sealed ring Dry cooler with packing material 

Air Permeability 2.5" O.D. x 3" sealed ring Dry cooler with packing material 

Bulk Density 2.5" O.D. x 3" sealed or waxed Dry cooler with packing material 
ring 

Porosity 2.5" O.D. x 3" sealed ring Dry cooler with packing material 

Specific Gravity 2.5" 0. D. x 3" sealed ring or Dry cooler 
plastic bag for bulk sample 

Particle Size 2.5" O.D. x 3" sealed ring; Dry cooler 
plastic bag for gravelly soil 

Atterberg Limits 2.5" O.D. x 3" sealed ring or Dry cooler preferred 
plastic bag 

Proctor Tests 5 gallon plastic bucket or large No shipping requirements 
plastic bags 

Compression Tests Unextruded in thin-walled tube; Dry cooler with packing material 
extruded wrapped in cellophane 
wrap and placed in plastic tube; 
or 2.5" 0.D. x 6" sealed ring 

3230\SECTION 13113-3-2 
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PRIMARY TEST REQUESTED 

Moisture Hydraulic Hydraulic Moisture Air Porosity Particle Compaction 
Content Conductivity Conductivity Retention Permeability Bulk Porosity (Air Particle Size Atterberg (Proctor) 

(volumetric) Ksa1 Kun sat 'I' - e Kai, Density (Calculated) Pycnometer) Density Analysis Limits Test 

Moisture Same (3) Same Same Same Same Same Same (1) Same (1) Same Extra Extra 
Content Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 

IVnh1mi:itrir.\ 

Hydraulic Same (3) Same Same Same Same Same Same (1) Same (1) Same Extra Extra 
Conductivity Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 

Hydraulic (3) Same Same Same Same Same Same Same (1) Same (1) Same Extra Extra 
Conductivity Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 

en 
Moisture Same Same (3) Same Same Same Same Same (1) Same (1) Same Extra Extra ti 

UJ Retention Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample ..... 
...J 
<( Air Same Same (4) Same Same Same Same Same (1) Same (1) Same Extra Extra z 
0 Permeability Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 
E 
c 
c Bulk Density Same Same (4) Same Same Same (5) Same Same (1) Same (1) Same Extra Extra <( 

a: Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 
0 
IL. 
en Porosity Same Same (4) Same Same Same Same Same (1) Same (1) Same Extra Extra ..... z (Calculated) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 
UJ 
:a: 
UJ 

Porosity Same Same (4) Same Same Same Same Same (1) Same (1) Same Extra Extra a: 
:::J (Air) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 
0 
UJ 
a: 
UJ Particle Same Same Same Same Same Same (6) Same Same Same Same Extra 
...J Density Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Q. 
:a: 
<( 
en Particle (2) Extra (2) Extra (2) Extra (2) Extra (2) Extra (2) Extra (2) Extra (2) Extra (2) Extra Extra Extra 

Size Analysis Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 

Atterberg Extra Extra Extra Extra Extra Extra Extra Extra Same Extra Extra 
Limits Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 

Compaction Extra Extra Extra Extra Extra Extra Extra Extra Extra Extra Extra 
(Proctor) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample 

OMISECTION .13113-3-2 



(1 ) Same sample may be run for this additional test provided sample is in a sample ring and meets the sample size requirements for the additional 
test. 

(2) Same sample may be used if sample meets sample size requirements for additional test (is there sufficient sample; usually only fine-grained 
samples will meet this requirement). 

(3) Required for all unsaturated hydraulic conductivity calculations except column imbibition method. 

(4) Same sample may be used except for column imbibition test. 

(5) Additional test required to perform calculations of primary test. 

(6) Additional test preferred for best results of primary test. 

OMISECTION.13113-3-2 
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TABLE 13.3.2-3. SOIL SAMPLING FIELD EQUIPMENT LIST 

ITEM DESCRIPTION 

1. Soil Kit Geologic hammer 
Electrical and solvent-free tape 
Flagging tape 
Assorted sharpies 
Munsel Soil Color Chart 
Grain size chart 
USCS Soil Classification Guide 
Carpenter's rule (6 feet marked in tenths) 
Spatulas 
Dilute Hydrochloride acid 

2. Boring Log forms 
and clip board 

3. Field book 

4. Meters: Photoionization Detector 
MX25 explosivity meter 
Water level meter 
Flame Ionization Detector or methane meter 
Geiger-Mueller radiation meter 

5. Tagline: Fiberglass with weight taped OR 
Steel tape with steel weight and no tape to attach 
weight 

6. 300-foot fiberglass 
tape 

7. Latex gloves (2 or 
more boxes) 

8. Health and Safety Earplugs 
kits: Hard hat 

Steel-toed boots 
Safety glasses 
Tyvek, Respirator 

9. Coolers: One for food only 
3 or more for samples 

OM\SECTION.13113-3-2 
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TABLE 13.3.2-3. SOILS SAMPLING FIELD EQUIPMENT LIST (CONTINUED) 

ITEM 

10. Decontamination: 

11. Soil sample 
containers: 

OMISECTION.13\13-3-2 

DESCRIPTION 

3 plastic tubs 
Plastic brushes 
Liquinox 
Distilled water, 10-15 gallons minimum 
Paper towels 
Garbage bags (large/small) 

Brass rings (for soil physical properties) 
Stainless steel rings (for organic chem analyses) 
Teflon liners (for organic chem analyses) 
Plastic endcaps 
Sealing tape and/or purifier wax 
Glass jars (4 or 8 oz for chemical analyses) 
Quart and gallon ziplock bags 
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Date -------- Project No. 

Client ---------------------
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Sent by: D Fed Ex D DHL D Other 

Purpose of Shipment 

Possible Contaminants 

Item Sample No. Analysis to be Done Sample Comments No. Container 

Date Received ·------by 
Company Representative 

Received the above articles in good condition 
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1. PURPOSE 

OPERATIONS MANUAL 

Well Design, Installation, and Abandonment 
SECTION 13.4 

This section provides standard operating procedures (SOPs) and standard operating guidelines (SOGs) for 
the design, installation, and abandonment of wells. 

2. SCOPE 

The SOPs and SOGs included in this section are applicable to all DBS&A employees, and its contractors 
and subcontractors, for the conduct of all activities listed in this section. All SOPs and SOGs described 
In this section are proprietary In nature and shall not be copied or reproduced, or distributed to any 
person or organization not employed by DBS&A, without the expressed written approval of the 
Systems Operations Manager or President of DBS&A. The scope of the procedures described in this 
section include the following: 

13.4.1 Monitor Well Design and Installation 
13.4.2 Extraction Well Design and Installation 

""'" 13.4.3 Well Development 
13.4.4 Well and Boring Abandonment 
13.4.5 Well Grouting 

3. PROCEDURES 

These SOPs and SOGs shall be reviewed and updated at least once annually by the Systems Operations 
Manager (SOM), or person(s) designated by the SOM. Revisions and additions to these SOPs and SOGs 
shall be made as needed to assure consistency with industry standards and the collection of high quality data 
in the field. Requests for revisions shall be made on Form No. 127 in accordance with the procedure 
described in Section 0.2 of the DBS&A Operations Manual. Form No. 043 of Section 2.2 shall be used in 
requesting, authorizing, and documenting any SOP/SOG, or part of any SOP/SOG, copied or distributed for 
uses described in Section 13.4 of the Operations Manual. All or parts of the SOPs/SOGs described in this 
section may be reproduced and used in DBS&A reports, proposals, and work plans with the verbal consent 
of either the SOM or President of DBS&A. The SOM shall be responsible for filing and maintaining requests 
made on Form Nos. 127 and 043. 

Prepared by: 

Approved by: 
erations Manager 

OM\SECTION 13\13-4 
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1. PURPOSE 

Guideline 
Monitor Well Design and Installation 

SECTION 13.4.1 

This section provides standard operating guidelines (SOGs) for monitor well design and installation. 

2. SCOPE 

The SOGs included in this section are applicable to all DBS&A employees, and its contractors and 
subcontractors, for the conduct of all activities listed in this section. This procedure is applicable to all 
DBS&A employees and subcontractors who are engaged in monitor well design and installation activities. 
Tables 13.4.1-1 and 13.4.1-2 will aid in the selection of casing, screen and riser materials and bentonite 
or cement grouting materials. Figures 13.4.1-1 and 13.4.1-2 are respectively diagrams for typical shallow 
zone (single-cased) and deep zone (multi-cased) wells used at DBS&A. Attachment 1 to this SOG is 
a material supply list (Form No. 118, 6/93) and should be used in the preparation of monitor well design 
and installation activities. Also, a well completion record (Form No. 048) included as Attachment 2, which 
will be used to record well design and installation information in the field. The scope of the procedures 
described in this section include the following: 

Initial Site Characterization 

Monitor Well Design 

Monitor Well Installation 

Standards for monitor well design and installation are described in ASTM D 5092-90 ("Standard Practice 
for Design and Installation of Ground Water Monitoring Wells in Aquifers"). Also, DBS&A technical 
representatives are required to follow all applicable state regulations pertaining to monitor well design 
and installation. Refer to Driscoll (1986), EPA (September 1986) or Aller et. al. (1989) for more detailed 
guidelines about the above subjects as they relate to the design and installation of monitor wells. 

3. GUIDELINES 

3.1 Initial Site Characterization (ASTM D 5092-90) 

A conceptual hydrogeologic model that identifies potential flow paths and the target monitoring zone(s) 
should be developed prior to monitor well design and installation. The following steps for initial site 
characterization are recommended: 

1 . Conduct an initial visit to identify and locate aquifers and zones with the greatest potential to 
contain and transmit ground water and contaminants from the project area and study exposed 
soil and rocks within or near the project area for soil color and textural changes, landslides, faults, 
seeps, and springs. 

2. Collect and review literature from previous investigations of the project area (i.e. topographic 
maps, aerial imagery, site ownership and utilization records, geologic and hydrogeologic maps 

3230\SECTION 13\13-4-1 
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Guideline 
Monitor Well Design and Installation 

SECTION 13.4.1 

and reports, mineral resource surveys, water well logs, and personal information from local well 
drillers). 

3. Develop a preliminary conceptual model of the project area using the information gathered during 
the initial site visit and literature search. Target specific aquifers and/or ground-water zones for 
additional characterization based on the known hydrogeology and potential contaminant 
characteristics (e.g., screen across water table for LNAPLs; include a sump for DNAPLs). 

3.2 Monitor Well Materials and Design (ASTM D 5092-90) 

The following materials and design are for typical shallow zone (single-cased) and deep zone (multi
cased) wells. Figure 13.4.1-1 is a diagram showing a typical design for a shallow zone (single-cased) 
well used at DBS&A. Figure 13.4.1-2 is a diagram showing a typical design for a deep zone (multi
cased) well used at DBS&A. Attachment 1 to this SOG is a material supply list (Form No. 118) for 
monitor well installation and should be completed and checked prior to the field stage of the drilling 
orogram by both DBS&A and the drilling subcontractor. Attachment 1 to this SOG should be used in 
conjunction with the "Drilling Information Checklist" and the "Drilling Equipment and Support Vehicles 
Checklist" (Form Nos. 116 and 117, Section 13.3.1 of the Operations Manual). 

3.2.1 Water 

Water used in the drilling process, to prepare grout mixtures and to decontaminate the well screen, riser, 
and annular sealant injection equipment, should be obtained from a source of known chemistry or should 
be characterized. The chemical analysis should confirm that the added water does not contain 
constituents that could compromise the integrity of the well installation or that may be potential 
contaminants. 

3.2.2 Filter Pack 

1 . The grain-size distribution curve for the filter pack is selected by multiplying the 70% retained size 
of the finest formation sample by 3 or 4. Typically 10/20 silica sand is usually appropriate for the 
filter pack. 

2. Do not select too fine a filter pack because this will reduce the yield of the well, causing longer 
sampling times. 

3. 

4. 

5 . 

Uniformity coefficients for filter pack materials should range from 1 to 3. 

All filter pack material should be purchased from reputable suppliers who have properly cleaned 
and bagged the material. 

To prevent downward migration of the bentonite or cement into the screen, the filter pack is 
extended at least 2 to 15 feet above the top of the screen. 

3230\SECTION 13\13-4-1 
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Guideline 
Monitor Well Design and Installation 

SECTION 13.4.1 

6. The filter pack should not extend into an overlying water-bearing formation because this could 
permit downward vertical seepage in the pack and either dilute or add to the contamination of the 
water being monitored. 

3.2.3 Well Screen 

1. The well screen should be new, machine-slotted or continuous wrapped wire-wound, and 
composed of materials that are inert to the subsurface water being tested. Table 13.4.1-1 lists 
the advantages and disadvantages of several common screen materials. 

2. The well screen material should be certified by the manufacturer as clean. 

3. If not certified by the manufacturer as clean, the well screen should be steam cleaned or high
pressure water cleaned (if appropriate for the selected well screen materials) with water from a 
source of known chemistry immediately prior to installation. 

4. The screen should be plugged at the bottom with the same material as the well screen. 

5. The minimum nominal internal diameter of the well screen should be chosen based on the criteria 
that it will permit effective development and rapid sample recovery. In most instances, a minimal 
diameter of 2 inches (50 mm) is needed to allow for the introduction and withdrawal of sampling 
devices. 

6. The slot size of the well screen should retain filter pack or natural formation along with permitting 
efficient development of the wells. 

3.2.4 Riser 

1. The riser should be new and composed of materials that are inert to the subsurface water being 
tested. Table 13.4.1-1 lists the advantages and disadvantages of riser materials. 

2. The riser material should be certified by the manufacturer as clean. 

3. If not certified by the manufacturer as clean, each section of the riser should be steam cleaned 
or high-pressure water cleaned (if appropriate for the selected material) using water from a source 
of known chemistry immediately prior to installation. 

4. The minimal nominal internal diameter of the riser should be chosen based on the criteria that 
it will permit effective development and rapid sample recovery. In most instances, a minimum of 
2 inches (50 mm) is needed to accommodate sampling devices. 

5. Threaded joints are recommended. Alternatively, 0-rings composed of materials that would not 
affect the subsurface water being sampled may be selected for use on flush joint threads. 

3230\SECTION 13113-4-1 
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Guideline 
Monitor Well Design and Installation 

SECTION 13.4.1 

3.2.5 Casing 

1. The casing material should be new and composed of materials that are inert to the subsurface 
water being tested. Table 13.4.1-1 lists the advantages and disadvantages of casing materials. 
The exterior casing (temporary or permanent multi-cased wells) is generally constructed of steel 
although other appropriate materials may be used. 

2. Where conditions warrant, the use of permanent casing installed to prevent communication 
between water-bearing zones is encouraged. 

3. The casing material should be certified by the manufacturer as clean. 

4. If not certified by the manufacturer as clean, the casing material should be steam cleaned or high
pressure water cleaned (if appropriate for the selected material) using water from a source of 
known chemistry immediately prior to installation. 

5. 

6. 

7. 

8 . 

The material type and minimum wall thickness of the casing should be adequate to withstand 
forces of installation. 

All casing that is to remain as a permanent part of the installation (that is, multi-cased wells) 
should be new and cleaned of interior and exterior protective coatings. 

The minimal nominal internal diameter of the riser should be chosen based on the criteria that 
it will permit effective development and rapid sample recovery. In most instances, a minimum of 
2 inches (50 mm) is needed to accommodate sampling devices. 

The diameter of the casing for filter packed wells should be selected so that a minimum annular 
space of 2 inches (50 mm) is maintained between the inside diameter of the casing and the 
outside diameter of the riser. In addition, the diameter of the casings in multi-cased wells should 
be selected so that a minimum annular space of 2 inches is maintained between the casing and 
the borehole (that is, a 2-inch diameter screen will require first setting a 6-inch (152-mm) diameter 
casing in a 10-inch (254-mm) diameter boring). 

,~, 9. The ends of each casing section should be either flush-threaded or bevelled tor welding. 

3.2.6 Annular Sealants 

The materials used to seal the annulus may be prepared as a slurry or used unmixed in a dry pellet, 
granular, or chip form. Sealants should be selected to be compatible with ambient geologic, 
hydrogeologic, and climatic conditions and any man-induced conditions anticipated to occur during the 
life of the well. Table 13.4.1-2 lists the advantages and disadvantages of using bentonite or cement as 
grouting material for monitor wells. The following guidelines for the bentonite seal and grout backfill 
should be considered: 

3230\SECTION 13113-4-1 
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SECTION 13.4.1 

1. A bentonite seal of at least 2 feet is placed above the filter pack. Bentonite should be powdered, 
granular, pelletized, or chipped sodium montmorillonite furnished in sacks or buckets from a 
commercial source and free of impurities which adversely impact the water quality in the well. 
The diameter of pellets or chips selected for monitoring well construction should be less than one 
fifth the width of the annular space into which they are placed to reduce the potential for bridging. 

2. The grout backfill that is placed above the bentonite seal is ordinarily a liquid slurry consisting of 
either a bentonite (powder or granules, or both) base and water or a Portland cement base and 
water. A mixture of bentonite and Portland cement can be used for the grout backfill. Refer to 
ASTM D 5092-90 for standards in mixing and placing the grout backfill. 

3.2.7 Annular Seal Equipment 

Prior to use, the equipment used to inject the annular seals and filter pack should be steam cleaned or 
high-pressure water cleaned (if appropriate for the selected material) using water from a known chemical 
source. This procedure is performed to prevent the introduction of materials that may ultimately alter the 
water sample quality. 

3.3 Monitor Well Installation (ASTM D 5092-90) 

A well completion diagram (DBS&A Form No. 048, Attachment 2) should be completed as an on-going 
process during the installation of the monitor well. General steps for monitor well installation are as 
follows: 

1. A stable borehole must be constructed prior to installing the monitor well casing, screen and riser 
(refer to Section 13.3.1 of the Operations Manual for drilling guidelines). 

2. The well casing, screen, riser, and bottom plug materials should either be certified by the 
manufacturer as clean or cleaned with a steam cleaner or high-pressure water combined with 
a low-sudsing soap or detergent. 

3. Working components of the drilling rig (drill pipe, subs, collars, belly, and all parts of the rig 
chasis near the borehole) should be cleaned as described in step no. 2. 

4. All plastic screens and casing should be joined by threads and couplings or flush threads to 
prevent contamination from solvent glues. 

5. The well screen and riser assembly can be lowered to the predetermined level and held into 
position by a ballast or hydraulic arms on the drilling rig. The assembly must be installed straight 
with the appropriate centralizers to allow for the introduction and withdrawal of sampling devices. 

6. The riser should extend above grade and be capped temporarily to deter entrance of foreign 
materials during completion operations. 

3230\SECTJON 13\13-4-1 
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SECTION 13.4.1 

7. The volume of filter pack (gravel and/or silica sand) required to fill the annular space between 
the well screen and borehole should be estimated, measured during installation, and recorded 
on the well completion diagram during installation. 

8. The filter pack is placed in the annulus from the bottom of the borehole up to 2 to 5 feet above 
the well screen. 

9. If used, the temporary casing or hollow stem auger is withdrawn, usually in stipulated increments. 
Care should be taken to minimize lifting the riser with the withdrawal of the temporary 
casing/augers. To limit borehole collapse, the temporary casing or hollow stem auger is usually 
withdrawn until the lower most point on the temporary casing or hollow stem auger is at least 2 
feet, but no more than 5 feet, above the filter pack for unconsolidated materials or at least 5 feet, 
but no more than 10 feet, for consolidated materials. 

10. A bentonite pellet or a slurry seal is placed in the annulus between the borehole and the riser 
pipe on top of the filter pack. To be effective, the bentonite seal should extend above the filter 
pack a minimum of 2 feet, depending on local conditions. 

11. Sufficient time should be allowed for the bentonite pellet seal to hydrate or the slurry annular seal 
to expand prior to grouting the remaining annulus. The volume and elevation of the bentonite 
seal material should be measured and recorded on the well completion diagram. 

12. 

13. 

14. 

The volume and location of grout used to backfill the remaining annular space is recorded on the 
well completion diagram. An ample volume of grout should be premixed on site to compensate 
for unexpected losses. 

Grout is introduced in one continuous operation until full strength grout flows out at the ground 
surface without evidence of drill cuttings or fluid. 

The riser or casing or both should not be disturbed until the grout sets and cures for the amount 
of time necessary to prevent a break in the seal between the grout and riser, or grout and 
casing, or both. 

15. Specific grouting procedures for single- and multi-cased wells are included in ASTM D 5092-90. 

16. Well protection refers specifically to installations made at the ground surface to deter 
unauthorized entry to the monitor well and to prevent surface water from entering the annulus. 
Typically a concrete pad, protective shroud with a lock, and vented cap are placed on monitor 
wells constructed for DBS&A projects. 

17. In areas where there is a high probability of damaging the well (high traffic, heavy equipment, 
poor visibility), it may be necessary to enhance the normal protection of the monitor well through 

,,., the use of posts, markers, signs, etc. 

3230\SECTION 13113·4-1 
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SECTION 13.4.1 

18. Once the monitor well installation is complete, the well should be developed according to 
standards outlined in Section 13.4.3 of the Operations Manual. 

19. The drilling subcontractor is required to file a well record with the State Engineer within 1 O days 
after completion of the well. 

4. ATTACHMENTS 

Table 13.4.1-1 
Table 13.4.1.2 
Figure 13.4.1-1 
Figure 13.4.1.2 

1. Monitor Well Installation Supply List (DBS&A Form No. 118, 6/93) 
2. Well Completion Record (DBS&A Form No. 048) 

5. REFERENCES 

Aller, L., T.W. Bennett, G. Hackett, R.J. Petty, J.H. Lehr, H. Sedoris, D.M. Nielson, and J.E. Denne. 
1989. Handbook of Suggested Practices for the Design and Installation of Ground-Water Monitoring 
Well Design and Installation. National Well Water Association. Dublin, OH. 398 p. 

Arizona Department of Water Resources. Undated. Well Construction and Licensing of Well Drillers, 
Handbook. 

ASTM. 1990. Standard Practice for Design and Installation of Ground Water Monitoring Wells in 
Aquifers. Standard D 5092-90. Philadelphia, PA. 

Driscoll, F.G. 1986. Groundwater and Wells. Johnson Division. St. Paul, MN. 1089 p. 

EPA. 1986. RCRA Ground-Water Monitoring Technical Enforcement Guidance Document. U.S. EPA. 
Washington, D.C. September. 208 p. and 3 Appendices. 

Prepared by: 

Approved by: ~~ 
Danie s:stePhirls 
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Table 13.4.1-1 Well Casing, Screen, and Riser Materials 

Type Advantages Disadvantages 

Stainless steel . Least absorption of halogenated and . Heavier than plastics 
aromatic hydrocarbons . May corrode and leach some . High strength at a great range of chromium in highly acidic waters 
temperatures . May act as a catalyst in some organic . Excellent resistance to corrosion and reactions 
oxidation . Screens are higher priced than plastic . Readily available in all diameters and slot screens 
sizes 

PVC (Polyvinyl- . Lightweight . Weaker, less rigid, and more 
chloride) temperature sensitive than metallic . Excellent chemical resistance to weak materials 

alkalies, alcohols, aliphatic hydrocarbons, 
and oils . May adsorb some constituents from 

ground water . Good chemical resistance to strong 
mineral acids, concentrated oxidizing . May react with and leach some 
acids, and strong alkalies constituents from ground water 

• Readily available . Poor chemical resistance to ketones, 
esters, and aromatic hydrocarbons . Low priced compared to a stainless steel 

and Teflon 

Teflon • Good resistance to attack by most . Screen slot openings may decrease in 
chemicals size over time 

. Lightweight . Tensile strength and wear resistance 
low compared to other engineering . High impact strength plastics 

. Expensive relative to other plastics 
and stainless steel 

Mild steel . Strong, rigid; temperature sensitivity not a . Heavier than plastics 
problem . May react with and leach some . Readily available constituents into ground water 

. Low priced relative to stainless steel and . Not as chemically resistant as 
Teflon stainless steel 

3230\SECTION 13\13-4-1 
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Table 13.4.1·1 Well Casing, Screen, and Riser Materials (Continued) 

Type Advantages Disadvantages 

Polypropylene . Lightweight . Weaker, less rigid, and more 
temperature sensitive than metallic . Excellent chemical resistance to mineral materials 

acids . May react with and leach some . Good to excellent chemical resistance to constituents into ground water 
alkalies, alcohols, ketones, and esters . Poor machinability--it cannot be . Fair chemical resistance to concentrated slotted because it melts rather than 
oxidizing acids, aliphatic hydrocarbons, cuts 
and aromatic hydrocarbons 

. Low priced compared to stainless steel 
and Teflon 

Kynar . Greater strength and water resistance . Not readily available 
than Teflon . Poor chemical resistance to ketones, . Resistant to most chemicals and solvents acetone 

. Lower priced than Teflon 

(After Driscoll, 1986) 
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Table 13.4.1-2. Grouting Materials for Monitoring Wells 

Type Advantages Disadvantages 

Bentonite . Readily available • May produce chemical interference with 
water-quality analysis . Inexpensive 

• May not provide a complete seal because: 

--There is a limit ( 14 percent) to the amount 
of solids that can be pumped in a slurry. 
Thus, there are few solids in the seal; should 
wait tor liquid to bleed off so solids will settle 

--During installation, bentonite pellets may 
hydrate before reaching proper depth, 
thereby sticking to formation or casing and 
causing bridging 

--Cannot determine how effectively material 
has been placed 

--Cannot assure complete bond to casing 

Cement . Readily available • May cause chemical interferences with water-
quality analysis . Inexpensive 

• Requires mixer, pump, and tremie line; . Can use sand/or gravel filter generally more cleanup than with bentonite 

. Possible to determine how well the cement • Shrinks when it sets; complete bond to 
has been placed by temperature logs or formation and casing not assured 
acoustic bond logs 

(After Driscoll, 1986) 

3230\SECTION 13\13-4-1 
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Monitor Well Installation 
Supply List DANIEL B. STEPHENS & ASSOCIATES, INC. 

~ ~t==============================~================================================== 

Project No. ------------ DBS&A Project Manager ------------------

DBS&A Technical Representative ---------- DBS&A Field Representative(s) ----------

Drilling Company 

Drilling Company Contact ------------------ Phone No.------------

Date and Time for Work to Begin 

Material Size Quantity Equipment Supplier* 

Sand 

Sand 

Pea Gravel 

Bentonite Powder 

Bentonite Pellets 

Bentonite Chips (Ca-montmorill. Slow, 
NA-montmorill. Fast Hydration) 

PVC (Flush-Threaded Schedule 40) 

PVC (Flush-Threaded Schedule 40) 

PVC (Flush-Threaded Schedule 40) 

PCV Screen Schedule 40 with Slot 

PCV Screen Schedule 40 with Slot 

PCV Screen Schedule 40 with Slot 

Stainless Steel Channel Pack 

Steel Conductor Casing 

Slip Caps 

Slip Caps 

Threaded Endcaps 

Threaded Endcaps 

Locking Caps 

Concrete 

Portland Cement 

Locking Well Vault 

DBS&A Form No. 118 6/93 *DBS&A or Other (specify) 
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WELL COMPLETION RECORD 

Client ___________________________ _ 
Project No. ----------

Date Installed Well No. --------Site----------------
Formation of Completion 

DBS&A Personnel ------------------

Total 
Depth 
(feet) 

I 

Comments 

DBS&A Form No. 048 4192 

Well Casing 
Diameter (inches) 

[ I 
Hole Diameter ---

(inches) 

c:=-~-=---~ 

Ground Surface 

Seal Type ----. 
[ ____ _ 

Seal Length 
(feet) 

[_ 

Filter Pack Type 

Filter Pack 
Length (feet) 

L I 

Driller -----------------

Well Casing Type 

Height Above 
Ground (feet) 

c=1 
Backfill Type 

Backfull Length (feet) 

I I 

Slot Opening 
(inches) 

I I 

Open or Slotted 
Length (feet) 

Blank Length (feet) 

I I 

Casing Length 
(feet) 

I 
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1. PURPOSE 

OPERATIONS MANUAL 

Guideline 
Well Development 

SECTION 13.4.3 

This section provides standard operating guidelines (SOGs) for well development. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and subcontractors who are engaged in well 
development activities. Table 13.4.3-1 summarizes disadvantages and advantages for different well 
development methods. The scope of the procedures described in this section includes the following: 

Development Methods 

Duration of Well Development 

Well Recovery Test 

Standards for well development are described in ASTM D 5092-90 ("Standard Practice tor Design and 
Installation of Ground Water Monitoring Wells in Aquifers"). Refer to Driscoll (1986), EPA (September 1986) 
or Aller et al. ( 1989) for more detailed guidelines about well development. 

3. GUIDELINES 

Proper well development serves to 1) remove some finer grained material from the well screen and filter pack 
that may otherwise interfere with water quality analyses, 2) restore the ground-water properties disturbed 
during the drilling process, and 3) improve the hydraulic characteristics of the filter pack and hydraulic 
communication between the well and the hydrologic unit adjacent to the screened interval. 

3.1 Development Methods (ASTM D 5092-90) 

Methods of development most often used include mechanical surging and bailing or pumping, over-pumping, 
air-lift pumping, and well jetting. An important factor in any method is that the development work be started 
slowly and gently and be increased in vigor as the well is developed. most methods of well development 
require the application of sufficient energy to disturb the filter pack, thereby freeing the fines and allowing 
them to be drawn into the well. The coarser fractions then settle around and stabilize the screen. The well 
development method chosen should be documented in the field notebook. Table 13.4.3-1 summarizes the 
opinions of several references on well development methods and can be helpful in selecting an approximate 
method for development wells screened in varying hydrologic units. 

3.1.1 Mechanical Surging 

In this method, water is forced to flow into an out of the well screen by operating a plunger (or surge bock) 
or bailer up and down in the riser. A pump or bailer should then be used to remove the dislodged sediments 
following surging. 
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3.1.2 Over Pumping and Backwashing 

Guideline 
Well Development 

SECTION 13.4.3 

The easiest, least expensive and most commonly employed technique of well deelopment is some form of 
pumping. With over pumping, the well is pumped at a rate considerably higher than it would be during 
normal operation. The fine-grain materials would be dislodged from the filter pack and surrounding strata 
influenced by the higher pumping rate. This method is usually conducted in conjunction with mechanical 
surging. 

In the case where there is no backflow prevention valve installed, the pump can be alternately started and 
stopped. This is called backwashing. This starting and stopping allows the column of water that is intially 
picked up by the pump to be alternately dropped and raised up in a surging action. Each time the water 
column falls back into the well, an outward surge of water flows into the formation. This surge tends to 
loosen the bridging of the fine particles into and out of the well. 

3.1.3 Air Lift Pumping 

In this method, an air lift pump is operated by cycling the air pressure on and off for short periods of time. 
This operation will provide a surging action that will dislodge fine-grained particles. Applying a steady, low 
pressure will remove the fines that have been drawn into the well by the surging action. Efforts should be 
made (that is, through the use of a foot valve) to avoid pumping air into the filter pack and adjacent 
hydrologic unit because the air may lodge there and inhibit future sampling efforts and may alter ambient 
water chemistry. Furthermore, application of high air pressures should be avoided to prevent damage to 
small diameter PVC risers, screens, and filter packs. 

3.1.4 Well Jetting 

Another method of development involves jetting the well screen area with water while simultaneously air-lift 
pumping the well. However, the water added during this development procedure will alter the natural, 
ambient water quality and may be difficult to remove. Therefore, the water added should be obtained from 
a source with known chemistry. Water from the monitor well being developed may also be used if the 
suspended sediments are first removed. 

3.2 Duration of Well Development (ASTM D 5092-90) 

Well development should begin no sooner than 48 hours after the monitor well is completely installed and 
prior to water sampling. Development should be continued until representative water, tree of the drilling 
fluids, cuttings, or other materials introduced during well construction is obtained. Representative water is 
assumed to have been obtained when pH, temperature, and specific conductivity readings stabilize and the 
water is visually clear of suspended solids. The minumum duration of well development will vary according 
to the method used to develop the well. The duration of well development and the pH, temperature, and 
specific conductivity readings should be recorded in the field notebook. 
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3.3 Well Recovery Test (ASTM D 5092-90) 

OPERATIONS MANUAL 

Guideline 
Well Development 

SECTION 13.4.3 

A well recovery test can be performed immediately after and in conjunction with well development. The well 
recovery test not only provides an indication of well performnce but it may also provide data for determining 
the transmissivity of the screened hydrologic unit. Estimates of the hydraulic conductivity of the unit can then 
be determined. Readings should be taken at intervals suggested in Table 13.4.3-2 until the well has 
recovered to 90 percent of its static water level and recorded in the field notebook. Section 13.6 of the 
DBS&A Operations Manual describes methods for aquifer hydraulic testing specifically for establishing aquifer 
hydraulic parameters in greater detail. 

Table 13.4.3-2 Suggested Recording Intervals for Well Recovery Tests 

I TIME SINCE STARTING TEST I TIME INTERVAL I 
0 to 15 min 1 min 

15 to 50 min 5 min 

50 to 100 min 10 min 

100 to 300 min (5 hours) 30 min 

300 to 1,440 min (24 hours) 60 min 

4. ATTACHMENTS 

Table 13.4.3-1 

5. REFERENCES 

Aller, L., T.W. Bennett, G. Hackett, R.J. Petty, J.H. Lehr, H. Sedoris, D.M. Nielson, and J.E. Denne. 1989. 
Handbook of Suggested Practices for the Design and Installation of Ground-Water Monitoring Well 
Design and Installation. National Well Water Association. Dublin, OH. 398 p. 

ASTM. 1990. Standard Practice for Design and Installation of Ground Water Monitoring Wells in Aquifers. 
Standard D 5092-90. Philadelphia, PA. 

Driscoll, F.G. 1986. Groundwater and Wells. Johnson Division. St. Paul, MN. 1089 p. 

EPA. 1986. RCRA Ground-Water Monitoring Technical Enforcement Guidance Document. U.S. EPA. 
Washington, D.C. September. 208 p. and 3 Appendices. 
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Table 13.4.3-1. Summary of Well Development Methods 

Mechanical Surging 

Reference Over-pumping Backwashing Surge Block Bailer 

Gass (1986) Works best in clean Breaks up bridging, Can be effective; 
coarse formations low cost & simple; size made for ~ 2" 
and some consoli- preferentially well; preferential 
dated rock; problems develops development where 
of water disposal and screen >5'; surge 
bridging inside screen 

United States Effective develop- Indirectly indicates Applicable; formation Applicable 
Environmental ment requires flow method applicable; water should be 
Protection Agency reversal or surges to formation water used; in low-yield 
(1986) avoid bridges should be used formation, outside 

water source can be 
used ~ analyzed to 
evaluate impact 

Barcelona et al.•• Productive wells; Productive wells; use Productive wells; 
(1983) surging by alternating care to avoid casing more common than 

pumping and allow- and screen damage surge blocks but not 
ing to equilibrate; as effective 
hard to create 
sufficient entrance 
velocities; often used 
with airlift 

Scalf et al. (1981) Suitable; periodic Suitable; common Suitable; use suffi-
removal of lines with cable-tool; not ciently heavy bailer; 

easily used on other advantage of 
rigs removing fines; may 

be custom made for 
small diameters 

3230\SECTION 13113-4-3 

Well Jetting 

Consolidated and 
unconsolidated 
application; opens 
fractures, develops 
discrete zones; dis-
advantage is external 
water needed 
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Air-lift Pumping 

Replaces air 
surging; filter air 

Air should not be 
used 

Suitable 
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Table 13.4.3-1. Summary of Well Development Methods (Continued) 

Mechanical Surging 

Reference Over-pumping Backwashing Surge Block Bailer 

National Council of Applicable; drawback Applicable; caution 
the Paper Industry of flow in one direc- against collapse of 
for Air and Stream tion; smaller wells intake or plugging 
Improvement ( 1981) hard to pump if water screen with clay 

level below suction 

Everett (1980) Development opera- Suitable; periodic 
tion must cause flow bailing to remove 
reversal to avoid fines 
bridging; can 
alternate pump off 
and on 

Keely and Boateng Probably most desir- Vigorous surging Method quite etfec-
(1987 a and b) able when surged; action may not be tive in loosening fines 

second series of desirable due to but may be inadvis-
evacuation/recovery disturbance of gravel able in that filter pack 
cycles is recom- pack and fluids may be 
mended after resting displaced to degree 
the well for 24 hours; that damages value 
settlement and as a filtering media 
loosening of fines 
occurs after the first 
development attempt; 
not as vigorous as 
backwashing 

Schalia and Landick (1986) report on special 2' valved block 
For low hydraulic conductivity weUs, flush water up annulus prior to sealing; afterwards pump 

(Compiled by Aller et al, 1989) 
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Air-lift Pumping 

Methods introducing foreign materials should 
be avoided (i.e., compressed air or water 
jets) 

High velocity jets of 
water generally most 
effective; discrete 
zones of develop-
ment 

Popular but less Air can become 
desirable; method entrained behind 
different from water screen and reduce 
wells; water dis- permeability 
placed by short 
downward bursts of 
high pressure injec-
tion; important not to 
jet air or water 
across screen 
because fines driven 
into screen cause 
irreversible blockage; 
may substantially 
displace native fluids 
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1. PURPOSE 

Guideline 
Well and Boring Abandonment 

SECTION 13.4.4 

This section provides standard operating guidelines (SOGs) for well and boring abandonment. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and subcontractors who are engaged in well and 
boring abandonment activities. The scope of the procedures described in this section includes the following: 

• Need for Sealing Wells and Restoration of Geological Conditions 

Sealing Requirements 

Records of Abandonment Procedures 

Abandonment activities conducted by DBS&A personnel will follow all applicable state regulations pertaining 
to well and boring abandonment. 

3. GUIDELINES 

Abandoned wells need to be sealed carefully to prevent pollution of the ground water source, eliminate any 
physical hazard, conserve aquifer yield, maintain confined head conditions, and prevent poor-quality water 
of one aquifer from entering another. The purpose of sealing an abandoned well is to prevent any further 
disturbance to the pre-existing hydrogeologic conditions that exist within the subsurface. The plug should 
prevent vertical movement within the borehole and confine the water to the original zone of occurrence. 
Driscoll (1986), EPA (September 1986) or Aller et al. (1989) provide more detailed procedures and guidelines 
for abandonment of wells. The following subsections outline general procedures and guidelines for 
abandonment of test holes, partially completed wells, and completed wells. 

3.1 Need for Sealing Wells and Restoration of Geological Conditions 

Abandoned test holes, including test wells, uncompleted wells, and completed wells shall be sealed for the 
following reasons: 

1 . Eliminate physical hazard. 

2. Prevent contamination of ground water. 

3. Conserve yield and hydrostatic head of aquifers. 

4. Prevent intermingling of desirable and undesirable waters. 

The guiding principle to be followed by the contractor in the sealing of abandoned wells is the restoration, 
as far as feasible, of the controlling geological conditions that existed before the well was drilled or 
constructed. 
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3.2 Sealing Requirements 

Sealing requirements are as follows: 

Guideline 
Well and Boring Abandonment 

SECTION 13.4.4 

1. A well shall be measured for depth before it is sealed to ensure freedom from obstructions that may 
interfere with effective sealing operations. 

2. Removal of liner pipe from some wells may be necessary to ensure placement of an effective seal. 

3. If the liner pipe cannot be readily removed, it shall be perforated to ensure the proper sealing 
required. 

4. Concrete, cement grout, or neat cement shall be used as primary sealing materials and shall be 
placed from the bottom upward by methods that will avoid segregation or dilution of material. 

3.3 Records of Abandonment Procedures 

Complete, accurate information shall be recorded in the field notebook of the entire abandonment procedure 
to provide detailed records for possible future reference and to demonstrate to the government state or local 
agency that the hole was properly sealed. Particularly, the following should be recorded accurately: 

1. The depth of each layer of all sealing and backfilling materials shall be recorded. 

2. The quantity of sealing materials used shall be recorded. Measurements of static water levels and 
depths shall be recorded. 

3. Any changes in the well made during the plugging, such as perforating casing, shall be recorded in 
detail. 

The owner or well permit holder should notify the appropriate state or local agency of the abandonment. 

4. REFERENCES 

Aller, L., T.W. Bennett, G. Hackett, R.J. Petty, J.H. Lehr, H. Sedoris, D.M. Nielson, and J.E. Denne. 1989. 
Handbook of Suggested Practices for the Design and Installation of Ground-Water Monitoring Well 
Design and Installation. National Well Water Association. Dublin, OH. 398 p. 

ASTM. 1990. Standard Practice for Design and Installation of Ground Water Monitoring Wells in Aquifers. 
Standard D 5092-90. Philadelphia, PA. 

Driscoll, F.G. 1986. Groundwater and Wells. Johnson Division. St. Paul, MN. 1089 p. 
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1. PURPOSE 

Procedure 
Water Sampling 

SECTION 13.5 

The purpose of this standard operating procedure (SOP) is to present guidelines and procedures for 
collection, preservation, and shipment of water samples for laboratory chemical analysis. This SOP also 
outlines procedures for measurement of field water quality parameters during sample collection activities. 

2. SCOPE 

The SOPs included in this section are applicable to all DBS&A employees, and its contractors and 
subcontractors, for the conduct of all activities listed in this section. All SOPs described In this section 
are proprietary In nature and shall not be copied or reproduced, or distributed to any person or 
organization not employed by DBS&A, without the expressed written approval of the Systems 
Operations Manager (SOM) or President of DBS&A. The scope of the procedure described in this section 
includes the following: 

13.5.1 
13.5.2 
13.5.3 
13.5.4 
13.5.5 
13.5.6 
13.5.7 
13.5.8 

Preparation for Water Sampling 
Decontamination of Field Equipment 
Measurement of Field Parameters 
Collection of Ground-Water Samples 
Collection of Surface Water Samples 
Sample Preservation 
Sample Filtration 
Quality Assurance/Quality Control (QNQC) Samples 

This SOP includes guidelines for preparation for water sampling, collection of surface- and ground-water 
samples, sample preservation, chain of custody procedures, and quality assurance/quality control procedures. 
This SOP is applicable to the collection of surface- and ground-water samples to be analyzed for organic, 
inorganic and radionuclide constituents and for measurement of field parameters including temperature, 
conductivity, pH, alkalinity, oxidation/reduction potential (Eh), and dissolved oxygen. 

3. PROCEDURES 

These SOPs shall be reviewed and updated at least once annually by the Systems Operations Manager 
(SOM), or person(s) designated by the SOM. Revisions and additions to these SOPs shall be made as 
needed to assure consistency with industry standards and the collection of high quality data in the field. 
Requests for revisions shall be made on Form No. 127 in accordance with the procedure described in 
Section 0.2 of the DBS&A Operations Manual. The Proprietary Copy Request and Authorization Form 
(DBS&A Form No. 043) shall be used in requesting, authorizing, and documenting any SOP, or part of any 
SOP, copied or distributed for uses described in Section 13.5 of the Operations Manual. All or parts of the 
SOPs described in this section may be reproduced and used in DBS&A reports, proposals, and work plans 
with the verbal consent of either the SOM or President of DBS&A. The SOM shall be responsible for filing 
and maintaining requests made on Form Nos. 127 and 043. 
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1. PURPOSE 

Procedure 
Preparation for Water Sampling 

SECTION 13.5.1 

The following SOP defines activities to be completed prior to each sampling event. A checklist/summary of 
water sampling preparation activities is included as Attachment 1 to this SOP. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and its contractors and subcontractors when preparing 
to sample water. 

3. PROCEDURES 

3.1 DBS&A Warehouse 

Prior to any water sampling event, the water sampler shall requisition all necessary equipment and supplies 
by completing a DBS&A Field Equipment and Materials Load-Up Sheet (see Section 13.1.1 of the DBS&A 
Operations Manual) and giving it to the warehouse manager. The load-up sheet should be provided to the 

,~,. warehouse manager as much in advance as is possible, so that equipment and supply requisitions can be 
made. 

All equipment to be used, with the exception of rental equipment, shall be calibrated and tested in the 
DBS&A warehouse by the warehouse manager prior to being sent to the field per the guidance prescribed 
in Section 13.1.1 of the DBS&A Operations Manual. Meter calibration shall be conducted in accordance with 
standard manufacturer recommended procedures using clean, fresh reagents. The warehouse manager shall 
ensure that all equipment is clean and in working order prior to leaving the DBS&A warehouse. 

3.2 Analytical Laboratory 

Prior to a water sampling event, the number and type of samples to be collected (field and quality assurance 
samples) shall be determined by the Project Manager (PM) or designated project Technical Representative 
(TR). The PM or project TR shall order appropriate sample containers (Section 13.1.1) from the analytical 
laboratory and shall inform the analytical laboratory of the expected arrival date of the samples, the analytes 
to be determined for each sample, and the required turnaround time. It is the water sampler's (Field 
Representative; FR) responsibility to confirm that all sample bottles have been received and are loaded for 
sampling. The duties and responsibilities of TRs and FRs are described in Section 13.2 of the DBS&A 
Operations Manual. 

3.3 Site-Specific Instructions 

The first time that a site is sampled, or the first time that any new location is sampled, the designated sample 
identification number shall be determined by the PM or TR prior to field sampling. 

Prior to each water sampling event, the PM or TR shall compile a list of samples (including quality assurance 
samples) to be collected. The order in which the samples should be collected shall also be listed. In 
general, locations with the lowest concentrations of select analytes shall be sampled before wells with higher 
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concentrations, so the potential for cross-contamination can be minimized. The PM or TR will also list any 
special procedures that are unique to the site or to the sampling event. 

Before each sampling round, the PM or TR shall make all access arrangements with the client and/or 
property owners. The FR(s) will confirm that access arrangements have been made and should determine 
if additional on-site access procedures are required. 

Prior to leaving for the field, FR(s) shall assemble and be familiar with materials that describe the general 
conditions of the site, the hydrogeology, well completion information, and objectives of the sampling program. 
The project health and safety plan shall also be consulted before initiation of the field program. 

Prepared by: @£~ I/~ 

Approvedby: M~L 
oaniB. StePheils 
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1. PURPOSE 

Procedure 
Decontamination of Field Equipment 

SECTION 13.5.2 

The following SOP defines activities required to decontaminate water sampling equipment in order to prevent 
cross-contamination of samples from different sampling locations. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and its contractors and subcontractors involved in 
water sampling activities. 

3. PROCEDURES 

All non-disposable field equipment that may potentially come in contact with any water sample shall be 
decontaminated in order to minimize the potential for cross-contamination between sampling locations. 
Thorough decontamination of all sampling equipment shall be conducted in the warehouse before each 
sampling event. In addition, the FR shall decontaminate all equipment in the field as required to prevent 
cross-contamination of water samples (see Section 13.1.1 of the DBS&A Operations Manual). The 
procedures described in this section are specifically for field decontamination of sampling equipment. 

For wells or surface waters to be sampled for inorganics and/or metals, or for locations outside of the area 
of known contamination, the following procedures shall be used: 

1. Wash the equipment in a solution of non-phosphate detergent (Liquinox) and distilled/deionized water. 
All surfaces that may come in direct contact with the samples shall be washed. Use a clean Nalgene 
tub to contain the wash solution and a scrub brush to mechanically remove loose particles. Wear 
clean latex or plastic gloves during all washing and rinsing operations. 

2. Rinse twice with distilled/deionized water. 

3. Dry the equipment before use, to the extent practical. 

If the sample is collected from a highly contaminated area or is to be analyzed for organics, follow steps 1 
and 2, then rinse once more with organic-free water obtained from the laboratory or other supplier. Contain 
all wash solutions for proper disposal. 

4. REFERENCES 

American Petroleum Institute. 1987. Manual of Sampling and Analytical Methods for Petroleum 
Hydrocarbons in Groundwater and Soil. API Publication No. 4449. American Petroleum Institute, 
Washington. DBS&A #3600/API. 
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Procedure 
Measurement of Field Parameters 

SECTION 13.5.3 

± 5% of the nominal SpC value for that particular KCI solution at that temperature. Record the 
observed value and the nominal value (from label on bottle) in the field logbook. 

3.2 pH 

This section describes the procedure for determining the pH of a water sample using the Orion Model 250A 
pH/mV meter with automatic temperature compensation. Calibration of the meter is performed at least daily 
using two buffer solutions that bracket the sample pH. A temperature sensor is included on the pH probe 
to make the minor correction from the sample temperature to 25°C. For information on manual temperature 
correction, refer to meter instruction manual. The Orion 250A can also be used in millivolt mode with a 
variety of ion selective electrodes (refer to ISE SOPs). 

The following equipment is needed to measure pH in the field: 

• Orion Model 250A pH meter 
Buffer solutions (pH 4.01, 7.00, 10.00) 
Spare 9-volt battery 

• Beaker for water sample 
Deionized water in squirt bottle 

The following procedure shall be used to measure pH in the field: 

1. 

2. 

3. 

4. 

Plug the pH probe and thermistor (ATC) into the appropriate jacks of the meter. 

Insert battery (if necessary), and press the power button to turn on the meter. 

If the meter is not already in pH mode as indicated by the caret at the bottom of the display, press 
the mode button to select pH mode. 

Rinse the probe with deionized water to remove any dried KCI salts, and slide the silicone rubber 
sleeve down to expose the electrolyte fill hole. Leave the hole uncovered during measurement, but 
do not allow the hole to be submerged in the sample. 

5. Remove the plastic end cap on the probe, rinse the tip of the probe in deionized water, and insert 
the probe in the pH 7 .0 buffer. 

6. Press "2nd," then "Cal" to put the meter in calibration mode. The word "calibrate" should appear 
on the display, and the designation "P1" indicates that the meter is ready for the first buffer 
calibration. 

7. Stir the probe gently in the pH 7.0 buffer solution. When the reading has stabilized, the meter will 
beep and the word "ready" will appear. Press "yes" to accept the reading and set the pH 7.0 
calibration. "P2" will be displayed, indicating that the meter is ready for the second buffer solution. 
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8. Rinse the probe with deionized water, and insert it in the pH 4.0 buffer. (If the pH of the water 
sample is anticipated to be >7, then substitute the pH 10.0 buffer.} 

9. When the meter indicates "ready," press "measure" to accept the pH 4.0 calibration. The slope of 
the calibration curve will be displayed briefly. Record the slope in the field logbook. The slope 
value should be within the range of 90 to 110. If not, repeat the calibration procedure. The meter 
will automatically exit the calibration mode, and the word "measure" will be displayed. 

10. Rinse the probe and insert it into the water sample to be measured. Stir gently while waiting for 
the word "ready" to appear. Record the pH value in the field logbook. 

11. If more measurements are to be made, rinse the probe and store temporarily in a beaker of 
deionized water. If finished for the day, turn the meter off, rinse the probe, disconnect the plugs, 
and store the probe with a few milliliters of the KCI electrode storage solution inside the black 
plastic end cap. 

3.3 Alkalinity 

This section describes the procedures for determining the total alkalinity in near-neutral pH, high-alkalinity 
water samples (most ground waters} using the Hach Test Kit. For information on the procedure for low
alkalinity samples or high pH samples (pH>8}, refer to the Hach instruction sheet. 

The following equipment is needed to determine total alkalinity in the field: 

• Hach Alkalinity Test Kit 

The following procedure shall be used to determine total alkalinity in the field: 

1 . Fill the small plastic test tube with the water to be tested. 

2. Pour the contents of the test tube into the square glass bottle. 

3. Add the contents of one foil packet containing the Bromcresol Green/Methyl Red color indicator. 
The water will turn a dark green. 

4. Carefully begin adding the standard sulfuric acid titrant dropwise using the eye dropper, counting 
the number of drops added and swirling to mix the solution. Keep the eye dropper nearly vertical 
to maintain a constant drop volume. 

5. When the solution begins to change from green to red, slow down. The titration is complete when 
the solution is a bright pink color. 

6. Record the total number of drops added. Multiply the number of drops by 20 to obtain the total 
alkalinity, reported as mg/L of CaC03• 
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This section describes the procedure for determining oxidation reduction potential of water in the field using 
an electrode. 

The following equipment is needed to measure Eh in the field: 

• Yellow Oxidation-Reduction Potential (OAP) Electrode 
• Orion Model 250A pH/mV meter or YSI Model 3500 flow-thru cell meter 

Standard Zobell solution 

The following procedure should be used to measure Eh in the field: 

1. Plug the BNC connector into an Orion 250A pH/mV meter (or YSI 3500 meter). 

2. Turn on the meter. If using the Orion 250A, use MODE key to set meter to "mV" mode (not rel 
mV). If using the YSI 3500, turn the black knob to "mV". 

3. Check probe operation by immersing it in a disposable beaker with Zobell Solution. The reading 
should be ± 10 mV of that listed on the table with the Zobell Solution at the temperature of the 
solution (e.g., 231 mV at 25° C). 

4. Rinse the probe and immerse it in the ground-water sample. Following stabilization, record the mV 
value, along with a ± estimate to indicate the stability of the meter. Also record the sample 
temperature. 

3.5 Dissolved Oxygen (DO) 

This section describes the procedure for determining the dissolved oxygen (DO) concentration using the 
YSI Model 57 DO meter. The meter is calibrated using the air calibration procedure, with corrections for 

""' ambient temperature and altitude/barometric pressure. Refer to the instruction manual for details of meter 
operation and replacement of the probe membrane. 

The following equipment is needed to measure dissolved oxygen in the field: 

• YSI Model 57 Dissolved Oxygen Meter 
• Beaker for water sample 
• Deionized water in squirt bottle 
• Means of determining the approximate altitude of the site (topo map, altimeter, etc.) 

The following procedure shall be used to measure dissolved oxygen in the field: 

1. Turn the meter on approximately 15 minutes before measuring samples to allow the probe to 
polarize. The probe shall be kept in the clear plastic cover. Add a few drops of deionized water 
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to the small sponge inside the cover to maintain 100% relative humidity around the tip of the probe 
during storage. 

2. Set the salinity knob to "fresh" for normal ground waters, or adjust to the appropriate salinity if 
brackish or saline waters are to be measured (as determined by specific conductance or previous 
laboratory analysis). 

3. Set the zero on the meter by turning the switch to ZERO and adjusting the zero potentiometer until 
the needle falls on zero. 

4. Set the red line on the meter by turning the switch to RED LINE and adjusting the appropriate 
potentiometer. 

5. With the probe still in its cover, set the switch to TEMPERATURE and note the ambient air 
temperature displayed on the meter. 

6. Determine the maximum (sea level) dissolved oxygen concentration (mg/L) possible for that 
temperature by referring to the table on the back of the DO meter (also in the instruction manual). 
Note this value in the field logbook. 

7. Determine the approximate altitude of the site, and find the appropriate altitude correction factor on 
the table on the back of the meter (also in the instruction manual). 

8. Multiply the saturated DO concentration determined in Step 5 by the altitude correction factor 
determined in Step 6. Note the value in the field logbook. This is the corrected saturated DO 
concentration (corrected for both temperature and altitude). Calibration should be periodically 
checked during the day as the temperature changes, and adjusted if necessary. 

9. Switch the meter to the appropriate measurement scale for the corrected DO concentration 
determined in Step 7 (e.g., 0-10 mg/L scale), and use the CALIBRATE knob to air calibrate the 
meter by adjusting until the needle falls on the value determined in step 8. The meter is now ready 
to measure water samples. 

10. Rinse the probe with deionized water, and insert it in the water sample and stir gently. Set the 
switch to TEMPERATURE, and record the reading in the field logbook. 

11. Set the switch to the appropriate DO scale (e.g., 0-5 mg/L) to keep the needle on scale, and stir 
gently until a stable reading is obtained. It is important to be stirring the sample when the actual 
reading is taken. Record the value in the field logbook. 

12. The probe may be stored temporarily in deionized water between measurements. When finished 
for the day, rinse the probe, and store with the dampened sponge in the plastic cap. 
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1. PURPOSE 
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Collection of Ground-Water Samples 

SECTION 13.5.4 

The following SOP defines activities to be completed for the collection of ground-water samples. 

2. SCOPE 

This procedure is applicable to all DBS&A employees, its contractors and subcontractors, when collecting 
ground-water samples. 

3. PROCEDURES 

3.1 Wellhead Preparation 

Prior to ground-water sample collection, the following wellhead protection activities shall be conducted: 

1. Inspect the area around the well for wellhead integrity, cleanliness, and signs of possible 
contamination. 

2. Spread a clean plastic sheet over the ground around the wellhead, where required. 

3. Remove the cap on the wellhead. Note any obvious odors within the wellbore in the field logbook. 

4. If possible, measure the static water level (see Section 13.6.1 of the DBS&A Operations Manual) prior 
to initiation of water sampling. Clean the steel tape or electrical sounder used for water level 
measurement after each use, as described in Section 13.5.2 of the Operations Manual, to avoid cross 
contamination. 

5. If floating product (e.g., gasoline) is suspected at the site, conduct the following procedures: 

Use a bailer to extract a sample from the surface of the water within the well, if possible. 

After an initial visual inspection, slowly pour the fluid from the bailer into a small tub or container 
in order to check for a sheen or any other sign of free product. Note any obvious odors in the 
field logbook. 

If free product is detected, use the bailer to remove as much free product as is possible from the 
wellbore. Lower the bailer into the water slowly in order to prevent mixing and volatilization. 
Contain all recovered product for proper disposal and note the quantity of product removed in the 
field logbook. 

If the site has not been previously sampled, a sample of the free product may be desired. 
Consequently, place some of the product in an unpreserved 40-mL glass VOA vial, and store it 
away from the other samples. Confirm sample analysis with the project manager. 
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After any free product has been removed from the wellbore, spread a fresh plastic sheet around 
the wellhead, and clean all contaminated equipment, or segregate it from the other equipment. 

3.2 Well Purging 

The purpose of purging the well prior to sampling is to remove stagnant water from the well bore so that a 
representative ground-water sample can be collected. The method of purging can have a pronounced effect 
on the quality of the ground-water sample. For example, rapid purging may increase sample turbidity and 
is, therefore, not recommended. 

In general, positive displacement (bladder) pumps are preferred for most sampling situations. However, 
depending on the hydraulic conductivity of the aquifer to be sampled and the project objectives, wells may 
either be equipped with dedicated pumps or may need to be purged with bailers. Consequently, purging 
techniques may vary depending on the aquifer conditions, the presence or absence of a dedicated pump, 
and the proposed sample analytes. 

The optimum amount of water to be purged from each well also varies between sites. According to 
Barcelona et al., 1985, pg. 47, "The number of well volumes to be pumped from a monitoring well prior to 
the collection of a water sample must be tailored to the hydraulic properties of the geologic materials being 
monitored, the well construction parameters, the desired pumping rate, and the sampling methodology to be 
employed." 

Site-specific purging procedures shall be prepared for each site. The following purging procedure can be 
used as a general guideline: 

1. Calculate the volume of water standing in the casing by using the formula: 

where 
r = the radius of the casing (remember to convert inches to feet) 
L = the length of the water column (total depth of well minus the static water level) 

2. Purge the well at a rate equal to or greater than the sampling rate. 

3. Measure applicable field parameters (see Section 13.5.3 of the Operations Manual) at the pump 
outlet at a minimum after each 0.5 casing volume is pumped. Purging is generally considered 
complete when the above parameters are approximately stable over at least one casing volume. 
Wherever possible, purge a minimum of three (3) casing volumes from each well. 

4. In low permeability formations, it may not be possible to purge three casing volumes before the well 
goes dry. When the formation permeability is too low to allow for continuous purging, remove all of 
the standing water in the well by pumping or bailing. As soon as the well has recharged sufficiently, 
collect a sample so as to minimize volatilization in the wellbore. 
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5. Contain all fluid from obviously contaminated or potentially contaminated wells for later disposal. 
Anomalous values for the above field parameters, odor, visible sheen, or the presence of free product 
may be taken as signs of contamination. Results of previous water sampling events will be consulted 
when available. 

6. Take careful notes in order to document all purging procedures. The notes shall include: date, time, 
name(s) of sampler(s), weather, purge rate, purge method, field parameters (at each time measured, 
with corresponding purge volume), visual observations, odor, and any other relevant information. 

The following guidelines as outlined in pertinent references on water sampling can be used when developing 
site-specific purging procedures: 

Pg. 103 of the EPA RCRA Technical Enforcement Guidance Document (TEGD) states, "in low yield 
formations, water should be purged so that it is removed from the bottom of the well." (NWWA, 
1986). 

Pg. 103 of the TEGD also states "Whenever a well is purged to dryness, a sample for field 
parameters should be collected as soon as the well has recovered sufficiently. A second 
measurement of field parameters should be made immediately after sampling. Do not pump a well 
to dryness if it causes formation water to cascade down the well." (Ibid). 

The inlet line of the sampling pump or the submersible pump should be placed near the bottom of 
the screen section, and pump approximately one well volume of water at the well's recovery rate, and 
then collect the sample from the discharge line (EPA 1977, pg. 211 ). 

According to Wehrmann (1984), "For high yielding monitoring wells which cannot be pumped to 
dryness, bailing without pre-pumping the well is not recommended; there is no absolute safeguard 
against contaminating the sample with stagnant water." The following procedures should be used: 

Place the inlet line of the sampling pump just below the surface of the well water, and pump three 
to five volumes of water at a rate equal to the well's recovery rate. This provides reasonable 
assurance that all stagnant water has been evacuated and that the sample will be representative of 
the groundwater body at that time. 

Wehrmann (1984) further states, "The rate at which wells are purged should be kept to a minimum. 
Purging rates should be lower than development rates so that well damage does not occur. Pumping 
at very low rates in effect, isolates the column of stagnant water in the well bore and negates the 
need for its removal, if the pump intake is placed at the top of, or in, the well screen. This approach 
can be very useful when disposal of purge water is a problem." 

If a well completed in a highly permeable formation is being purged, it may be useful to periodically 
move the intake of the purge pump during purging so that stagnant water does not remain in the well 
bore while fresh water comes in at only one level (Scalf et al., 1981, pg. 44). 
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The following procedure shall be used to collect ground-water samples: 

1. If the well is not equipped with a sampling pump, use only teflon or stainless steel bailers for 
sampling. In order to minimize agitation and volatilization, bailers shall be equipped with bottom 
emptying devices when VOA samples are collected. 

2. Whenever possible, collect ground-water samples first from wells that have the lowest potential 
concentrations of analytes of interest, and last from the wells with the highest suspected 
concentrations (i.e., clean ~dirty). The specific sampling order will be detailed in the site-specific 
sampling plan. 

3. Pumps equipped with Teflon tubing or disposable teflon bailers are generally recommended for 
collection of samples to be analyzed for volatile organics. 

4. Select the appropriate sample container and preservative as described in Section 13.5.6. 

5. After the well has been purged, collect water samples as soon as possible in order to reduce the 
possibility of volatilization within the wellbore. If a pump has been used for purging, lower the pump 
rate so that the sampling rate is lower than the purge rate. If volatile organic samples are to be 
collected, set the pump at the lowest possible setting. If possible, the sampling rate should be less 
than 100 ml per minute, or the minimum setting on the pump. 

6. Collect samples in decreasing order of volatility, i.e. collect samples to be analyzed for volatile 
organic compounds (VOCs) first, followed by semi-volatile organic compounds, PCBs and 
pesticides, and inorganics. The preferred order of sampling according to the TEGD is VOCs, 
SVOCs, purgeable organic halogens (POX), total organic halogens (TOX), total organic carbon 
(TOC}, extractable organics, total metals, dissolved metals, phenols, cyanide, sulfate and chloride, 
turbidity, nitrate and ammonia, and radionuclides. 

7. Do not allow the outlet of the sampling pump discharge tubing to come into direct contact with the 
sample vial or the water within the vial. 

8. Make sure that no air is entrapped in the sample vials to be analyzed for volatile organics. Take 
the sample by holding the vial at an angle so that aeration is minimized. Avoid touching the lip of 
the vial or the Teflon liner. If the sample cannot be transferred directly to the vial, (i.e. high 
production well) use a clean stainless steel cup to pour the water into the vial. Direct the water 
stream against the inside surface of the vial. Allow a convex meniscus to form across the mouth 
of the filled vial. Carefully cap the vial, then invert and tap the vial to insure that no entrapped air 
is present. If entrapped air is present, recollect the sample. 

9. If filtering of any samples is required by the site specific sampling plan, use the filtering procedure 
described in Section 13.5.7. 
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10. Preserve the sample as indicated in Section 13.5.6. Whenever possible, use pre-preserved 
containers supplied by the analytical laboratory rather than adding preservatives in the field. 

11. Measure field parameters as described in Section 13.5.3. Temperature, electrical conductivity, and 
pH generally will be measured at all locations. Alkalinity, dissolved oxygen, and Eh will be 
measured only as required by the site specific sampling plan. 

12. If the sample is to be collected from a domestic well or location other than a monitoring well, it may 
be necessary to clean the sampling port prior to sample collection (e.g., an outside hose bib or an 
inside water facet}. Flush the faucet/line by allowing it to run for a minimum of five minutes. 

13. Collect samples from domestic wells downstream of water softeners or chlorinators or in-home 
filters that modify water quality. However, if the objective of the domestic sampling is to evaluate 
the ground water prior to treatment, the samples may be taken upstream of such devices. 

14. Record all pertinent information in the field notebook. Data to be recorded include the date and 
time of sample collection, climatic conditions at the time of sampling, well sampling sequence, types 
of sample containers used, sample identification numbers, field parameter data, name(s) of 
collector(s}, deviations from established sampling protocol (e.g., equipment malfunctions}, purpose 
of sampling (e.g., surveillance, compliance), and collection of quality control samples. 

4. REFERENCES 
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Guide for Ground-Water Sampling. Prepared in cooperation with RS KERL, Ada, Oklahoma. SWS 
Contract Report 374. DBS&A #560/BAR/1985. 

EPA. 1977. Procedures Manual for Ground Water Monitoring at Solid Waste Disposal Facilities, 
Manual SW-611. DBS&A 560/EPA. 

NWWA. 1986. RCRA Ground Water Monitoring Technical Enforcement Guidance Document 
(TEGD}. DBS&A #700/NWWA/1986. 
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SECTION 13.5.5 

The following SOP defines activities to be completed for the collection of surface water samples. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and its contractors and subcontractors when collecting 
surface water samples. 

3. PROCEDURES 

A site-specific water sampling plan shall be prepared to define surface water sampling locations and 
procedures that are unique to each site. The following general procedure shall be followed for collection of 
surface water samples: 

1. Select the water sampling location. Collect spring samples as close to the source as possible. Do 
not collect spring or stream samples from stagnant pools; collect these samples from free running 
locations if possible. The selection of the optimum sampling locations should be based on the 
objectives of the site-specific sampling plan. 

2. Whenever possible, make a discharge measurement at the time of water sampling. If it is not 
possible to gauge the surface water discharge (see Section 13.9 of the DBS&A Operations Manual), 
make an estimate, and describe the procedure used to estimate the discharge in the field logbook. 

3. Collect surface water samples as "grab" samples unless a depth integrated sampler or other 
procedure is required in the site specific sampling plan. 

4. If the surface water is frozen, ice samples should not be taken in lieu of water samples. 

5. Select the appropriate container as described in Section 13.5.6 of the Operations Manual. 

6. For non-volatile analytes, dip a clean unpreserved container directly into the surface water, and 
partially fill the container. Swirl and rinse the container, and then discard the water. 

7. Rinse the container two more times. 

8. Fill the container with surface water. 

9. Collect samples in decreasing order of volatility, i.e. collect samples to be analyzed for volatile 
organic compounds (VOCs) first, followed by semi-volatile organic compounds (SVOC), PCBs and 
pesticides, and inorganics. The preferred order of sampling according to the TEGD is voes, 
SVOCs, purgeable organic halogens (POX), total organic halogens (TOX), total organic carbon 
(TOC), extractable organics, total metals, dissolved metals, phenols, cyanide, sulfate and chloride, 
turbidity, nitrate and ammonia, and radionuclides. 
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10. Make sure that no air is entrapped in the sample vials to be analyzed for volatile organics. Take 
the sample by holding the vial at an angle so that aeration is minimized. Avoid touching the lip of 
the vial or the Teflon liner. If the sample cannot be collected directly from the water source, use 
a clean stainless steel cup. Direct the water stream against the inside surface of the vial. Allow 
a convex meniscus to form across the mouth of the filled vial. Carefully cap the vial, then invert 
and tap the vial to insure that no entrapped air is present. If entrapped air is present, recollect the 
sample. 

11. If filtering of any samples is required by the site specific sampling plan, use the filtering procedure 
described in Section 13.5.7 of the Operations Manual. 

12. Either add preservatives directly to the container as described in Section 13.5.6 of the Operations 
Manual, or transfer the sample to a pre-preserved container. If transferring the sample between 
containers, pour the water slowly from the glass bottle or cubitainer to the sample container. 

13. Fill a clean beaker or other appropriate container with surface water for field parameter 
measurement as discussed in Section 13.5.3 of the Operations Manual. Temperature, electrical 
conductivity, and pH generally will be measured at all locations. Alkalinity, dissolved oxygen, and 
Eh will be measured only as required by the site-specific sampling plan. 

14. Carefully document the surface water sampling location. Photographs of the sampling location 
should be taken from several locations if possible. Describe each photograph along with the photo 
number in the log book (e.g., photo #5-Upstream (south) view of location # SPG-014, taken from 
the west bank). Also include the time, date, and the name of the photographer in the log book, and 
transfer this information to the back of photograph when it is received. In addition, provide a 
detailed written description of the sample location in the log book. 

15. Record all pertinent information in the field notebook. Data to be recorded include the date and 
time of collection, climatic conditions at the time of sampling, well sampling sequence, types of 
sample containers used, sample identification numbers, field parameter data, name(s) of 
collector(s), deviations from established sampling protocol (e.g., equipment malfunctions), purpose 
of sampling (e.g., surveillance, compliance), and collection of quality control samples. Also note 
any obvious stress to vegetation, which may be a result of contamination. 

Prepared by: 
ssurance Manager 

Approved by: Reviewed bY.:;..· ...:z~::::::::::::=::-:::J-2!--=~~...._-
( perations Manager 
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The following SOP defines activities to be completed to properly preserve a water sample for shipment to 
an analytical laboratory for analysis. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and its contractors and subcontractors when preserving 
water samples in the field. 

3. PROCEDURES 

Table 13.5.6-1 of this SOP lists recommended containers, preservatives, and holding times for individual 
analytes or analytical methods. The suggestions for sample storage and preservation presented are intended 
to serve as general guidelines. The analytical laboratories shall be consulted for the proper preservation and 
storage procedure for the analytical methods that will be used (e.g., this guideline recommends preservation 
of volatile organic samples with hydrochloric acid (HCI), but some laboratories require preservation with 
mercuric chloride). 

Samples for volatile organics analysis (EPA 602, 624 or 8020) shall be collected in pre-cooled, pre-acidified, 
~,• certified-clean 40 ml borosilicate vials with teflon septum caps supplied by the analytical laboratory. Samples 

to be analyzed for other constituents should be collected in appropriate containers as listed in Attachment 1 
to this SOP. 

4 ATTACHMENTS 

Table 13.5.6-1, Container/Preservative Reference Chart (5 sheets) 

Prepared by: 

Approved by: 

3230\SECTION 13\13-5-6 
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Procedure 
Sample Preservation 

SECTION 13.5.6 

TABLE 13.5.6·1. CONTAINER/PRESERVATIVE REFERENCE CHART 
General/Inorganic Chemistry 

Analysis Container Preservative Container Ho/ding Time 

Alkalinity 

Ammonia (NH3) 

BOD 

Boron 

Bromide 

Chloride 

COD 

Color 

Cyanide 
(total and/ 
or amenable) 

Electrical Conductivity 

Flashpoint 

Fluoride 

Formaldehyde 

General Minerals 
• General Minerals 
• N03 

• Metals 

Gross Alpha/Beta 

Hardness 

4 oz. Plastic 

4 oz. Plastic 

16 oz. Plastic8 

4 oz. Plastic 

16 oz. Plastic 

4 oz. Plastic 

4 oz. Plastic 

4 oz. Plastic 

4 oz. Plastic 

4 oz. Plastic 

8 oz. Amber Glass 
w/Septum8 

4 oz. Plastic 

1 L Glass 

1 L Plastic 
4 oz. Plastic 
16 oz. Plastic 

1 L Plastic 

4 oz. Plastic 

Hexavalent Chromium 16 oz. Plastic 
(CR+6

) 

A - Typical volume needed to bring the pH to <2 
B - Headspace free 
C - Typical volume needed to bring the pH to > 12 
D - Typical volume needed to bring the pH to >9 
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(Chill to 4f1'C) (From Sampling Date) 

Unpreserved 

.25 ml H2SO/ 

Unpreserved 

Unpreserved 

Unpreserved 

Unpreserved 

.25 ml H2504A 

Unpreserved 

2 ml 1 .SN NaOH8 

Unpreserved 

Unpreserved 

Unpreserved 

1% Methanol 

Unpreserved 
.25 ml H2504A 

1 ml HNO/ 

2 ml HNO/ 

Unpreserved 

Unpreserved 

N/A 

4 oz. jar 

N/A 

4 oz. jar 

8 oz. jar 

8 oz. jar 

4 oz. jar 

N/A 

4 oz. jar 

4 oz. jar 

8 oz. jar 

4 oz. jar 

4 oz. jar 

14 days 

28 days 

48 hr. 

28 days 

28 days 

28 days 

28 days 

48 hr. 

14 days 

N/A 

28 days 

N/A 

28 days 

28 days 

28 days 

28 days 

N/A 

No 
Specified 
Time 

28 days 28 days 

28 days 28 days 

28 days 28 days 

28 days-Pres. 28 days 
7 days-Unp. 

16 oz. jar 28 days 28 days 

4 oz. jar 6 mo. 6 mo. 

N/A 28 days N/A 

4 oz. jar 24 hr. 28 days 
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Procedure 
Sample Preservation 

SECTION 13.5.6 

TABLE 13.5.6·1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
General/Inorganic Chemistry 

Analysis Container Preservative Container Holding Time 
(Chi// to 4t1'CJ (From Sampling Date) 

Iodide 4 oz. Plastic Unpreserved 4 oz. jar 24 hr. 28 days 

Nitrate/Nitrite 
(N03 /N02) 4 oz. Plastic .25 ml H2S04 A 4 oz. jar 28 days 28 days 
• N03 4 oz. Plastic Unpreserved 4 oz. jar 48 hr. 28 days 

Odor 4 oz. Glass Unpreserved NIA 48 hr. NIA 

Oil & Grease 1 L Glass 2 ml H2SO/ 4 oz. jar 28 days 28 days 

418.1 1 L Glass 2 ml H2S04A 4 oz. jar 28 days 28 days 
(TPH by IA) 

pH 4 oz. Plastic Unpreserved 4 oz. jar immediately 14 days 

Phenolics 4 oz. Amber Glass .25 ml H2S04A 4 oz. jar 28 days 28 days 

Phosphorus 
• Total (P) 4 oz./8 oz. Plastic .25 ml/.5 ml H2SO/ 4 oz. jar 28 days 28 days 

Phosphorus 
• Ortho (P04) 4 oz./8 oz. Plastic Unpreserved 4 oz. jar 48 hr. 28 days 

(Filtered) 

Silica 4 oz. Plastic Unpreserved 4 oz. jar 28 days 28 days 

Solids (Residue) 
• Total dissolved 16 oz. Plastic Unpreserved NIA 7 days NIA 
• Total suspended 16 oz. Plastic Unpreserved NIA 7 days NIA 
• Total settleable 1 L Plastic Unpreserved NIA 48 hr. NIA 
• Total solids 16 oz. Plastic Unpreserved NIA 7 days NIA 

Specific Gravity 4 oz. Plastic Unpreserved 4 oz. jar 28 days 28 days 

Sulfate 4 oz. Plastic Unpreserved 4 oz. jar 28 days 28 days 

Sulfide 4 oz. Plastic 6 drops-2N Zn acetate NIA 7 days NIA 
& 8 drops 6N NaOH0 

Sulfite 4 oz. Plastic 1 ml EDTA NIA 28 days-Pres. NIA 
6 hr.-Unp. 

A · Typical volume needed to bring the pH to <2 
8 - Headspace free 
C · Typical volume needed to bring the pH to > 12 
D - Typical volume needed to bring the pH to >9 

3230\SECTION 13113-5-6 
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Procedure 
Sample Preservation 

SECTION 13.5.6 

TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
General/Inorganic Chemistry 

Analysis Container Preservative Container Holding Time 
(Chi/I to 40"C) (From Sampling Date) 

Surfactants (MBAS) 

Total Coliform 

TKN 
(Kjeldahl Nitrogen) 

Total Organic 
Carbon (TOC) 

Total Organic 
Halide (TOX) 

Total Radium 

Turbidity 

1 L Plastic Unpreserved 

8 oz. Glass or 0.008% Na2S20 3 
Polypropylene (Sterilized) 

4 oz. Plastic .25 ml H2S04 A 

4 oz. Amber Glass .25 ml H2SO/ 
w/Septum9 

8 oz. Amber Glass .5 ml H2SO/ 
w/Septum9 

1 L Plastic 2 ml HN0
3
A.c 

4 oz. Plastic Unpreserved 

A - Typical volume needed to bring the pH to <2 
B - Headspace free 
C - Typical volume needed to bring the pH to > 12 
D - Typical volume needed to bring the pH to >9 
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N/A 48 hr. 

N/A 6-8 hr. 

4 oz. jar 28 days 

4 oz. jar 28 days 

4 oz. jar 7 days 

4 oz. jar 6 mo. 

N/A 48 hr. 

N/A 

N/A 

28 days 

28 days 

No 
Specified 
Time 

6 mo. 

N/A 
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Procedure 
Sample Preservation 

SECTION 13.5.6 

TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
Organic Chemistry 

Container 
(Glass-and 
Teflon-lined 

Container caps only. 
(Glass- and Teflon· Preservative Chill to 

Analysis lined caps only) (Chill to 4d'C) 4d'C) 
Holding Time 
(From sampling date) 

801018020 3X VOAA 
• 8010 3X VOAA 
• 8020 3X VOAA 
• BTXE 3X VOAA 

Modified 8015 4 oz. Amber Glass 
(TPH) wlSeptumA 
• Gasoline Range 2XVOA 
• Diesel Range 4 oz. Amber Glass 

wlSeptumA 

8240 2XVOA 

EDB 1 L Glass 

8040 1 L Glass 

8080 2 x 1 L Glass 

810018310 1 L Amber Glass 

8140 1 L Glass 

8150 1 L Glass 

Modified 619 1 L Glass 

8270 2 x 1 L Glass 

Modified 632 1 L Glass 

TCLP 
•Volatiles NIA 

(zero headspace 
extraction) 

• Non-Volatiles NIA 

A - Headspace free 
B - Typical amount to bring the pH to <2 
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3 drops HCl8 

3 drops HCl8 

3 drops HCl8 

3 drops HCl8 

.25 ml HCl8 

3 drops HCl8 

.25 ml HCl8 

3 drops HCl8 

Unp. 

Unp. 

Unp. 

Unp. 

Unp. 

Unp. 

Unp. 

Unp. 

Unp. 

NIA 

NIA 

4 oz. jar 
4 oz. jar 
4 oz. jar 
4 oz. jar 

4 oz. jar 

4 oz. jar 
4 oz. jar 

4 oz. jar 

8 oz. jar 

4 oz. jar 

14 days-Pres .• 7 days-Unp. 
14 days 
14 days-Pres., 7 days-Unp. 
14 days-Pres., 7 days-Unp. 

14 days until Analysis 

14 days until Analysis 
14 days until Extraction 
40 days after Extraction until Analysis 

14 days-Pres., 7 days-Unp. 

28 days until Analysis 

7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

4 oz. jar NIA 

16 oz. jar NIA 

14 days until Analysis 
14 days until Analysis 
14 days until Analysis 
14 days until Analysis 

14 days until Analysis 

14 days until Analysis 
14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Analysis 

28 days until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
14 days after Extraction until Analysis 

14 days until TCLP Leaching 
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Procedure 
Sample Preservation 

SECTION 13.5.6 

TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
Metals 

Analysis 

Metals (1 or more metals) 

• Total 

• Dissolved 
• Filtered in Field 

• Not Filtered 

• Organic Lead 

• Hexavalent Chromium (C,..6
) 

Metals (1 or more metals) 

• Total 

• Soluble 

• EP Toxicity 

• WET 

• TCLP (see also Organic 
Chemistry) 

• Hexavalent Chromium (C,..6
) 

• Organic Lead 

A - Typical amount to bring the pH to <2. 
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Container 

16 oz. Plastic 

16 oz. Plastic 

16 oz. Plastic 
(Specify "To be lab filtered") 

8 oz. Amber Glass (Glass Only) 
w/Septum (Headspace Free) 

16 oz. Plastic 

4 oz. jar 

8 oz. jar 

8 oz. jar 

8 oz. jar 

4 oz. jar 

4 oz. jar 

Holding Time 
Preservative (From Sampling Date) 

I-ml HNO/ 

I-ml HN03A 

Unpreserved 

Unpreserved 
Chill to 4°C 

Unpreserved 

Chill to 4°C 

6 mo. (28 days-Hg) 

6 mo. (28 days-Hg) 

6 mo. (28 days-Hg) 

14 days until Analysis 
(laboratory recommended) 

24 hr. 

6 mo. 

6 mo. 

6 mo. 

6 mo. 

28 days 

14 days until Analysis 
(laboratory recommended) 
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Section 13.5. 7 

Sample Filtration 



~ DANIEL B. STEPHENS & ASSOCIATES, INC. ========i/''''=-==================================================== ··= ~t= 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Effective 06/01/93 • Supersedes n/a • Page 1 of 2 

1. PURPOSE 

Procedure 
Sample Filtration 

SECTION 13.5.7 

The following SOP defines activities to be completed to properly filter water samples in preparation for 
analysis by an analytical laboratory. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and its contractors and subcontractors when filtering 
water samples. 

3. PROCEDURES 

Recent research indicates that if samples are obtained correctly, field filtration for metals may not be 
necessary (Puls and Powell, 1992). However, filtration of samples to be analyzed for dissolved metals may 
be required in some cases. If filtration is required, it shall be outlined in the site specific sampling plan. 

If filtration is required, filter the samples in the field if possible. If field filtering is not possible, preserve the 
sample by chilling to 4°C (i.e. do not add acid), and immediately ship the sample via overnight delivery to 
the laboratory. Indicate on the chain of custody that laboratory filtration and preservation are required. 

Vacuum filtration of ground water samples is not recommended (Barcelona et al., 1985, pg. 65). Samples 
to be analyzed tor TOC, VOCs or other organic compounds should not be filtered. Filtration may be 
performed on samples collected for analysis of dissolved metals, however. 

The following procedure shall be followed to filter samples in the field with the GeoPump: 

1. Connect the GeoPump to an automobile cigarette lighter or outlet if electricity is available. 

2. Replace the tubing for the GeoPump at the beginning of each sampling round. If the samples are 
collected in any order other than most contaminated to least contaminated, or if very high levels of 
contamination are suspected or observed, then replace the tubing between each sample or as 
necessary. 

3. If the tubing is not replaced between each sample, flush the lines with Liquinox followed by at least 
three flushes with distilled water. 

4. Collect an unfiltered water sample as discussed in Sections 13.5.4 and 13.5.5 of the DBS&A 
Operations Manual. 

5. Place the intake line in the unfiltered sample. 

6. Pump at least a few hundred milliliters of the sample through the GeoPump prior to sample collection 
in order to flush the line. Set the GeoPump at the lowest rate possible in order to minimize aeration. 
Dispose of this water appropriately. 

3230\SECTION 13113·5·7 
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Procedure 
Sample Filtration 

SECTION 13.5. 7 

7. Place a disposable 45 micron filter on the output line. Direct the output stream below the filter into 
the pre-acidified sample container, as outlined in Section 13.5.6 of the DBS&A Operations Manual 

4. REFERENCES 

Barcelona, Michael J., James P. Gibb, John A. Helfrich and Edward E. Garske. 1985. Practical 
Guide for Ground-Water Sampling. Prepared in cooperation with RSKERL, Ada, Oklahoma. SWS 
Contract Report 374. DBS&A #560/BAR/1985. 

Puls, Robert W. and Robert M. Powell, R.S. Kerr Environmental Research Laboratory (RSKERL). 
1992. Acquisition of Representative Ground Water Quality Samples for Metals. Ground Water 
Monitoring Review, Summer 1992. 

Prepared by: 

Approved by: 

3230\SECTION 13113-5-7 
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1. PURPOSE 

Procedure 
Quality Assurance/Quality Control (QA/QC) 

SECTION 13.5.8 

The following SOP defines activities to be completed to assure quality assurance and quality control for water 
samples collected in the field. 

2. SCOPE 

This procedure is applicable to all DBS&A employees and its contractors and subcontractors when collecting 
water samples in the field. 

3. PROCEDURES 

QA/QC samples include split samples, duplicates, blind duplicates, blind check standards, trip blanks, and 
equipment blanks. The specific QA/QC samples that will be collected during each sampling event shall be 
designated in the site sampling plan. 

3.1 General QA/QC Guidelines 

The following general guidelines shall be followed for collection of QA/QC samples: 

1. Include a trip blank with each cooler that contains samples to be analyzed for volatile organic 
compounds (VOCs). Ideally, trip blanks will be prepared at the lab in advance and will be shipped 
with the sample bottle order. If trip blanks are prepared in the DBS&A warehouse or in the field, 
prepare well away from any areas of known or suspected contamination. Prepare the trip blanks 
by filling a pre-acidified 40-ml VOA vials with organic-free water. 

2. Collect an equipment (rinsate) blank from any non-disposable equipment that comes in contact with 
the water to be sampled, such as non-dedicated pumps or bailers or field filtration devices. Collect 
the equipment blank by running or pouring deionized water through any portion of the device that 
normally comes in contact with the water sample or presents a potential for cross-contamination, 
including hoses, valves, etc. Equipment blanks generally are not required for disposable equipment 
which is certified clean by the manufacturer (e.g., disposable teflon bailers). The exact number and 
type of equipment blanks to be collected will be determined on a site-specific basis. Describe the 
process used to collect the equipment blank in the field log book (see Section 13.2.6 of the DBS&A 
Operations Manual). 

3. Replicate samples consist of two aliquots of the same sample analyzed independently. Replicate 
samples are used to evaluate laboratory precision. 

4. A duplicate consists of two separate samples from the same source, analyzed independently. 
Duplicates are used to evaluate laboratory precision, heterogeneity of the material, and precision of 
field sampling techniques. 

5. Split samples are replicate samples divided into two portions, sent to different laboratories, and 
analyzed for the same parameters. 

3230\SECTION 13113-5-8 
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Procedure 
Quality Assurance/Quality Control (QA/QC) 

SECTION 13.5.8 

6. In some cases, blind check standards may be submitted to the analytical laboratory. These may be 
obtained commercially or prepared in advance in the DBS&A laboratory. Alternatively, a duplicate 
sample may be spiked in the field with a known quantity of the analyte(s) of concern. 

3.2 Well Security 

All monitor wells shall be securely locked following the completion of sampling. 

3.3 Chain-of-Custody Procedures 

Chain-of-custody (COC) documents shall be kept for all samples collected by DBS&A. The COC program 
includes proper labeling of the samples to prevent misidentification. The following general guidelines for 
sample handling and custody procedures will be followed: 

1. As few people as possible should handle the samples. 

2. Samples must be within a locked/secure area at all times when not within view of DBS&A personnel. 

3. Use the COC form provided by the analytical laboratory that will be performing the analyses. A 
representative form is included as Attachment 1 to this SOP (DBS&A Form No. 095). 

4. The FR is responsible for the custody of the samples until they are transferred to the analytical 
laboratory or until custody is transferred to another designated individual. If the sample is transferred 
to another DBS&A employee, both people should sign and date the "relinquished" and "received" 
sections of the form, respectively. 

5. Include the following information on the COC form: 

The date and time of sample collection 

The exact identification of the sample 

The type of sample (e.g., water, soil, fuel) 

Any preservatives used 

The number of containers for each sample 

The job number and name 

Whether or not the sample was filtered 

The analytical methods to be used (e.g., EPA 8240) 

3230\SECTION 13113·5-8 
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Procedure 
Quality Assurance/Quality Control (QA/QC) 

SECTION 13.5.8 

6. Have a second member of the water sampling team check the chain of custody document to ensure 
that all data is correct and exactly matches the information on the sample bottle labels. Place the 
appropriate copies of the COC form(s) in a sealed plastic bag taped to the inside lid of the cooler 
containing the samples. If more than one cooler is being shipped, each cooler should have a 
separate COC form listing all samples in that cooler. 

7. Whenever the sample leaves control of the sampling team (e.g., when shipped by common carrier) 
place a COC seal on the shipping container or individual sample bottles. Sign and date the COC 
seal. The purpose to the seal is to ensure that the samples have not been tampered with prior to 
receipt at the lab. 

8. If samples are shipped to arrive on Friday afternoon, weekends, or holidays, special arrangements 
need to be made with the analytical laboratory to ensure that someone will be available for sample 
receipt, and that the holding times will be met. 

4. ATTACHMENTS 

1. Chain-of.·Custody Form (DBS&A Form No. 095) 

Prepared by: 

Approved by: 

ebfUAfdf/~ 

])µd/) _ffr( 
Daniel s. Stephns 

3230\SECTION 13113-5-8 
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To: 

Date -------- Project No. 

Client --------------------

Relinquished by -----------------

Sent by: 0 Fed Ex 0 DHL 0 Other 

Purpose of Shipment 

Possible Contaminants 

Item Sample No. Analysis to be Done Sample 
No. Container Comments 

Date Received ______ by 

Company Representative 

Received the above articles in good condition 

Except as noted 

DBS&A Form No. 095 5192 
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1. PURPOSE 

Procedure 
Ground-Water Level Measurement 

SECTION 13.6.1 

The purpose of this procedure is to provide DBS&A personnel with the information necessary to collect 
accurate water-level data from ground-water wells. Water level measurements provide the fundamental data 
needed to determine aquifer characteristics; therefore, it is crucial that the appropriate methods are used to 
meet the data requirements of an aquifer investigation. 

2. SCOPE 

The following procedures are applicable to all DBS&A employees and subcontractors engaged in the 
measurement of ground-water levels in wells. Several methods are available for determining the depth to 
water (DTW); this SOP briefly describes methods used to measure water levels manually, and automatically 
with the help of data recorders. This information is intended to help DBS&A personnel determine the 
appropriate equipment to collect water levels for background trend analysis and aquifer tests. 

3. PROCEDURES 

Immediately following well construction (see Section 13.4.1 of the DBS&A Operations Manual), a measuring 
point shall be clearly labeled "MP" with a permanent marker at the top of the casing. The designated MP 
shall be located at a point which is unlikely to change in elevation during the life of the well. This will prevent 
repeated surveys to determine the reference elevation of the measuring point. If the MP does change, it 
shall be clearly re-marked and referenced to the original elevation or a new survey will be necessary. Water 
levels will be measured in accordance with ASTM D 4750, Standard Test Method for Determining Subsurface 
Liquid Levels in a Borehole or Monitoring Well (Observation Well). 

The water level measurement (depth to water; DTW) shall be recorded on the Water Level Measurement 
Form included as Attachment 1 to this SOP (DBS&A Form No. 120). In addition, the following information 
shall be recorded on the form: the person making the measurement, the measuring device, the surveyed 
point from which the measurement is made, the time of day (military time), the date, the wellhead condition, 
and any measuring point (MP) changes. 

Ground-water level data may also be recorded in the field log and on other applicable DBS&A forms 
including but not limited to those used for water sampling and drilling/soils logging. 

The following subsections will describe the most commonly used techniques for obtaining water-level data 
in the field. 

3.1 Steel Tape 

Graduated steel tapes provide accurate measurements to within approximately 0.01 foot of the actual DTW 
for depths of 100 feet or less. The rigidity of the tape allows it to hang straight in the well. Steel tapes 
should generally not be used when many measurements must be made in rapid succession, such as during 
an aquifer test. Measurements with a steel tape are relatively time consuming. 

OM\SECTION 13\13-6-1 
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Procedure 
Ground-Water Level Measurement 

SECTION 13.6. 1 

When using a steel tape the lower 2 to 3 feet is wiped dry and coated with carpenters chalk or water finding 
paste before being lowered down the well. The tape is then lowered into the well to the estimated DTW. 
The tape should be held on a foot marker at the well-head measuring or reference point (MP). After 
removing the tape, the wetted end is read and subtracted from the previous reading; the difference is the 
actual DTW. If tape graduations are greater than 0.1 foot apart, a separate engineering tape or scale shall 
be used to accurately determine the wetted end measurement. 

The steel tape should not stretch more than 0.05% under normal use and should not cause more than an 
0.05-foot perceived rise in water level during measurement. If more than a 0.05-foot rise in water level 
occurs during measurement, a correction shall be made for the displacement. Steel tapes shall be calibrated 
against a surveyor's reference tape annually by the DBS&A Environmental Equipment Coordinator. 
Information from these calibrations shall be kept on hand at the DBS&A equipment supply facility. 

The main disadvantage of the steel tape method is that the approximate depth to water must be known prior 
to the measurement. In addition, interferences such as cascading water, smearing, and/or evaporation may 
compromise the accuracy of the wetted-end measurement. However, steel tapes are relatively inexpensive 
and generally more durable than electrical instruments for measuring water levels. 

3.2 Electrical Sounders 

Electrical sounders operate by completing a circuit when the probe contacts the water level. Upon 
completion of the circuit a light, buzzer, or ammeter needle indicates that the probe is in contact with the 
water table. The probe is connected to a graduated tape, usually made from plastic and fiberglass. Batteries 
supply the necessary current through electrical wires contained in the graduated tape. Measurements are 

,~ commonly made to within 0.01 foot with electrical sounders. 

Electrical sounders are the most commonly used ground-water level measuring device on DBS&A projects. 
The major advantage of electrical sounders is that many measurements can be made rapidly and accurately 
without removing the probe from the well. Field personnel should position themselves near the MP so the 
DTW can be read at eye level. A second check reading should be taken before withdrawing the electric tape 
from the well. Most DBS&A sounders are marked every 0.02 foot. 

The length of the electric line shall be calibrated annually with an engineers tape by the DBS&A 
Environmental Equipment Coordinator. Information from these calibrations shall be kept on hand at the 
DBS&A equipment supply facility. 

Potential disadvantages of the electrical sounder devices include: the expense of an accurate sounder; 
inaccurate measurements that may be made due to stretching or kinking of the tape; electrical shorts that 
may be caused by broken or corroded wires; false readings due to cascading water; snagging of the sounder 
tip on pump columns and cables; or incomplete circuits due to low concentrations of total dissolved solids 
in the water. 

OM\SECTION 13\13-6-1 
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3.3 Automated Water Level Measurements 

Procedure 
Ground-Water Level Measurement 

SECTION 13.6.1 

To determine background water level trends, the most economic approach is to set up a continuous data 
recorder capable of making many measurements automatically. Driscoll (1986) discusses the application 
and installation of such systems in detail. The most common recorders produce a graphical chart or store 
the data electronically for future retrieval. Continuous water level records are quite useful for determining 
daily and seasonal fluctuations resulting from recharge and discharge periods, evapotranspiration and tidal 
stress, and during aquifer tests when there are not enough field personnel to collect all the necessary data. 
The following paragraphs briefly review equipment used with continuous recorders to measure water levels. 

Automated pressure transducers are useful for collecting large quantities of water-level data rapidly during 
labor intensive aquifer tests. DBS&A owns an electronic data logging system consisting of a Campbell 
Scientific 21 X data logger and DRUK pressure transducers which can be calibrated to output feet of water 
above the transducer. Refer to Section 13.6.4 of the Operations Manual for detailed information on using 
the system. The system can be programmed to collect data on arithmetic and logarithmic time scales. 
Measurements are accurate to approximately 0.01 foot providing there is no turbulence in the well. 

Airline bubblers are commonly used by the U.S. Geological Survey for measuring stream stage and water 
levels in wells over periods of several years. Airline bubblers usually operate on nitrogen gas. The device 
works on the principal that the gas pressure required to push all the water out of the submerged portion of 
the tube equals the water pressure of a column of water equal to that height. Measurements are accurate 
to within 0.01 foot. 

Float sensors can also be used to determine long term variation in background water levels. Float sensors 
consist of a tape or cable passing over a pulley with a float attached to one end and a counterweight 
attached to the other. The float follows the rise and fall of the water level. A graphic or electronic recorder 
is attached to the calibrated pulley to store the water level data. Float sensors work best in large diameter 

,_,,. wells (4 inches or greater). The greatest disadvantage of this method is the potential for the float to stick 
on the side of the casing or jump the pulley resulting in a "stair stepping" record or no record at all. 
Measurements are accurate to 0.1 foot or greater depending on the precision of the recorder and pulley 
calibration. 

4. ATTACHMENTS 

1. Water Level Measurements (DBS&A Form No. 120) 

5. REFERENCES 

ASTM. 1990. Standard Practice for Design and Installation of Ground Water Monitoring Wells in Aquifers. 
Standard D 5092-90. Philadelphia, PA. 

Driscoll, F.G. 1986. Groundwater and Wells. Johnson Division. St. Paul, MN. 1089 p. 
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Water Level Measurements 

Project Name -------------------------Measurement Date ---------

Project Number --------Field Staff --------------------------

Measuring Points and Datum Used 

Observations-----------------------------------------

Well 
Elevation of Depth Below Water Level 

Number Time Measuring Point Measuring Point Elevation 
(feet, mean sea level) (feet) (feet, mean sea level) 

Signature--------------------------------- Date ---------

DBS&A Form No. 120 5193 
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1. PURPOSE 

Guideline 
Slug Testing 
SECTION 13.6.2 

The following SOP describes procedures for performing various types of aquifer slug tests in the field. 

2. SCOPE 

The procedures listed below are applicable to all DBS&A employees, its contractors and subcontractors, for 
performing aquifer slug tests. The procedures for obtaining the necessary data in the field are described 
herein; the procedures for analyzing the data to calculate aquifer hydraulic properties are described in 
Section 14 of the DBS&A Operations Manual. 

3. PROCEDURES 

The procedures described below for performing slug tests are applicable to all aquifer types. Where a 
variation in methodology occurs with a particular aquifer type, it will be noted. These procedures are in 
accordance with ASTM D 4044-91, Standard Test Method (Field Procedure) for Instantaneous Change in 
Head (Slug Tests) for Determining Hydraulic Properties of Aquifers. Additional references which may be 
helpful in planning and performing slug tests are Groundwater and Wells (Driscoll, 1986), and Analysis and 
Evaluation of Pumping Test Data (Kruseman and de Ridder, 1992). 

3.1 Slug Testing 

The slug test method involves creating a sudden change in head in a well and measuring the resulting water 
level response. Head changes are induced by suddenly removing or adding a known quantity of water in 
the well. This can be accomplished by removing a bailer full of water from the water column, placing a 
mechanical slug into the water column, or increasing/decreasing the air pressure in the well casing. From 
these measurements, the aquifer's transmissivity or hydraulic conductivity can be determined. Various 
analytical techniques allow for the estimation of coefficient of storage but should be considered less reliable 
than the estimate of transmissivity. 

Slug tests are an inexpensive and rapid method of obtaining estimates of aquifer properties. No pumping 
is required in the slug test and no piezometers are required to be monitored. The main limitation of this test 
is that this method is only capable of determining the characteristics of a small volume of aquifer material 
surrounding the well. This material may have been disturbed during well drilling and construction and, as 
a result, may have a large impact on the results of the test. Additionally, only slug withdrawal test methods 
should be used for unconfined aquifers. 

3.1.1 Required Preliminary Hydrogeologic Information 

All available information pertinent to the slug test should be reviewed prior to the start of the test. This 
information will aid in preparing design specifications for the test. This information includes aquifer 
properties, such as aquifer type (confined, unconfined, etc.), aquifer thickness, aquifer boundaries, and any 
previous estimates of hydraulic properties, if available. Information on well construction details are also 

OM\SECTION 13\13-6-2 
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Slug Testing 
SECTION 13.6.2 

needed prior to the test. This includes geologic logs, well construction logs, screen interval and size, sand 
pack interval and size, borehole diameter, and casing diameter. 

3.1.2 Water Level Measurements 

Water levels should be measured immediately prior to the test, and throughout the test until water levels in 
the test well reach approximately 95% of the pre-test level. Water level response during the slug test will 
be measured as described in Section 13.6.1 of the DBS&A Operations Manual. Because water levels are 
dropping fast immediately after slug emplacement, measurements should be taken at brief intervals during 
this time. As recovery continues, the intervals can be gradually lengthened. Readings collected during the 
slug test should be recorded on Form No. 124, Slug Test Measurements. 

3.1.3 Slug Test by Water Withdrawal 

Water can be rapidly removed from a test well with the use of a bailer. In this method, a bailer of known 
volume is lowered below the water level in the test well. After it has been determined that the water level 
in the control well has recovered to within 95% of static, the bailer is rapidly removed from the water column. 
Water level recovery within the well is then measured and recorded until the water level has recovered to 
95% of the background level. The bailer should be of sufficient size to ensure a proper water level response 
during removal from the water column. 

A submersible pump can also be used to rapidly withdraw water from the test well. The pump will need to 
remove a sufficient volume of water from the test well in a matter of seconds. Care should be taken to 
ensure that water does not backflow into the well when the pump is shut off. 

3.1.4 Slug Test by Mechanical Slug Injection 

A mechanical slug constructed of nonporous material with a density greater than water can be rapidly 
lowered into the water column of the test well creating a nearly instantaneous rise in water level. The 
resulting water level recovery is then measured and recorded in the test well until the water level reaches 
approximately 95% of the background level. 

3.1.5 Slug Test by Air Injection 

Slug withdrawal can be simulated by injecting air into a well which has an airtight cap. This is accomplished 
with the use of an air pressure pump and regulator. In this method, the well is pressurized by the injection 
of air into the airtight test well. The injection of air into the well causes the water level in the test well to 
drop. Once the water level has stabilized, the pressure is released creating a sudden change in head. 
Water level recovery will need to be measured with the use of a pressure transducer connected to a data 
logger. This method requires that the test well be screened in the saturated portion of the aquifer. 

OM\SECTION 13\13-6-2 
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The injection of a slug can be simulated by applying a vacuum to an airtight test well. This method requires 
the use of a vacuum pump and regulator. In this method, a steady vacuum is applied to the test well which 
creates a rise in water level. After the water level in the test well has stabilized, the vacuum is released 
which creates a sudden change in head. The water level recovery is then measured with the use of a 
pressure transducer connected to a data logger. This method requires that the test well be screened entirely 
in the saturated portion of the aquifer. 

4. ATTACHMENTS 

1. Slug Test Measurements (DBS&A Form No. 124) 

5. REFERENCES 

Driscoll, F.G. 1986. Groundwater and Wells, Second Edition. Johnson Filtration Systems, Inc., St. 
Paul, Minnesota. 

Kruseman, G.P. and N.A. de Ridder. 1992. Analysis and Evaluation of Pumping Test Data, Second Edition. 
International Institute of Land Reclamation and Improvement. 

Prepared by:~~ 
ssurance Manager 

Approved by: 
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Project Name -----------------------Test Date-----------

Project Number--------- Field Staff------------------------

Well Number and Datum Used --------------------------------

Slug Type (material, volume, etc.) -------------------------------

Observations _____________ ...;..._ _______________________ _ 

Depth Below Change in 
Time Measuring Point Water Level 

(feet) (feet) 

Signature----------------------------- Date --------

OBS&A Form No. 124 8193 
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A HALLIBURTON NUS 
\~./Environmental Corporation 

COORDINATES 

SURFACE ELEVATION DATUM 

z 
0 
- II- w <w > LL. w 
~ 
w 

SOIL 

DESCRIPTION 

GROUND SURFACE 
Auger to 60 feet BLS prior to sampling 

CLAY - red, sandy, firm, occasional gravel 
less than 1 /4-inch, saturated red sand in top 
6 inches, most likely hole slough, sanitary 
sewer odor 
CLAY - red, sandy to silty, moderately firm, 
moist, hole slough at top is saturated, 
sanitary sewer odor 
CLAY - brick red to brownish. firm to 
occasionally hard, silty to sandy, gypsum at 
base 
CLAY - red with hard gypsum nodules 

DRILLING CONTRACTOR: SH & B 

DRILLER: Ed Adams 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: CME-55 

< 
I-
< a: 
I-
II) 

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 

SAMPLE INFORMATION WELL 
CONSTRUCTION Inches Penetr· Adv. PIO/ DETAIL & Depth Sample Sample 

I O!!!!!!!'r FID REMARKS 
Feet Type ID Blow 

Inches (ppm) 
Rec. Counts T.O.C. Elev. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 SPT 18 /18 
SPT 18/18 

65 SPT 18~ 0 
SPT 18 0 
SPT 12h2 
SPT 12 12 

DIAMETER. TYPE & INTERVAL OF CASING: 4-inch Schedule 40 PVC 
WELL SCREEN/INTERVAL: 0.010 slot/28-68 ft BLS 

FILTER PACK-INTERVAL/QUANTITY: 25.2-68 ft BLS/22 sacks 

WELL SEAL-INTERVAL/QUANTITY: 24.4-25.2 ft BLS 



/j~HALLIBURTON NUS 'II' Environmental Corporation 

COORDINATES 

BORING/WELL NUMBER MW-1 B SHEET 1 OF 2 

PROJECT Transwestem Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

SURFACE ELEVATION 95.2 DATUM GRADE LOGGED BY S. Richard DATE DRILLED 4/21/93 

90 

85 

80 

75 

70 

SOIL 
DESCRIPTION 

GROUND SURFACE 

Silts and Clays with Gravel 

Hitting rock - No recovery 

Hitting rock - No recovery. Will try sampling 
with split spoon sampler. 

Hit large rock 

Silts and Clays with Gravels 

Very Silty 

65 Silts and Clays, little gravel 

SILT - brown, organic odor 

Black gravel and coarse sand 

DRILLING CONTRACTOR: Layne Environmental 

DRILLER: 

DRILLING METHOD: 

DRILLING EQUIPMENT: 

Russ Deike 

Hollow Stem Auger 

Failing F-10 

SAMPLE INFORMATION 
<( 

~ I= Depth Sample Sample 

CJ) Feet Type ID 

Inches Penetr-Adv. 

I ometer 

Inches 
Blow 

Rec. Counts 

5 

SPT 3 I 0 50 

10 

SPT 3 I 0 50 

15 

SPT 6 I 2 50 

20 

SPT 2 I 0 50 

25 SPT 2 I 0 

SPT 3 I 0 

30 

SPT 2 I 1 

24/24 
9 

SPT 14 
21 
36 
9 

PIO/ 
FID 

(ppm) 

0 
40 

WELL 

CONSTRUCTION 
DETAIL & 
REMARKS 

T.O.C. Elev. 95.18 

DIAMETER. TYPE & INTERVAL OF CASING: 2" PVC 
WELL SCREEN/INTERVAL: 0.020" slot, 55' to 65' 
FILTER PACK-INTERVAL/QUANTITY: 10/20 silica sand, 53' to 65.5' 

WELL SEAL-INTERVAL/QUANTITY: 50' to 53', bentonite pellets 



ll~HALLIBURTON NUS 
\,,,Environmental Corporation 

COORDINATES 

SURFACE ELEVATION 95.2 DATUM GRACE 

z 
0 
- 1-
~ w 
>~ w ..... 
w 

SS 

50 

45 

40 

35 

30 

SOIL 
DESCRIPTION 

CONTINUED FROM PREVIOUS PAGE 
CLAY - organic odor 

No odor 

lnterbedded Sands and Clays 

CLAY - stiff 

CLAY - stiff 

SANO - organic odor 
CLAY 

SANO with PSH 

Fine sand - wet 

6 inches of black sand 

CLAY 

Total "de-Pih-=- ss:-s-fiet B"Ls - - - - - - - - -

.. 

.. 
: .. 

.. 

BORING/WELL NUMBER MW-1 B SHEET 2 OF 2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S. Richard 

SAMPLE INFORMATION 
Inches Penetr-

Depth Sample Sample Adv. 

I ometer 
Feet Type 10 Inches 

Blow 

Rec. Counts 
SPT 24 24 13 

23 

24/24 
27 

SPT 13 
18 
25 
37 

40 

45 

24/24 

10 
SPT 21 

35 

50 
24/24 

18 
9 SPT 18 
19 

24/24 
27 

SPT 6 
12 

24/24 
12 

SPT 27 
55 5 

24/24 

7 
SPT 1 1 

19 
12 

24/20 
13 

SPT 14 
41 

60 
24/18 

31 
SPT 1 1 

18 

24/18 

33 
SPT 6 

15 
18 

SPT 24/18 
SO+ 
12 65 
21 
39 
19 
9 
1 1 
19 
21 

DATE DRILLED 4/21/93 

PIO/ 
FIO 

{ppm) 

>1000 

50 

>1000 

>1000 

.. .. 
> 1000 rn 

> 1000 rn 

>1000 m 
>1000::: .. . . .. 
>1000 ~~~ 

>1000 ::: 

WELL 

CONSTRUCTION 
DETAIL & 
REMARKS 

.. 

:-::io: . '.- -water level at 58.8 
.; feet BLS at 0900 hr 
'.- on 4/23/93 

•• sz . ;. -water level at 62. 1 
feet BLS at 1 700 hr . on 4/22/93 

.... ... 



~~HALLIBURTON NUS BORING/WELL NUMBER MW-2 SHEET 1 OF 2 

~'1 Environmental Corporation PROJECT Transwestern Pipeline Company 

LOCATION Rosweil Compressor Station No. 9 

COORDINATES PROJECT NUMBER 5T72 

SURFACE ELEVATION 97.0 DATUM GRADE LOGGED BY S. Richard DATE DRILLED 4/21 /93 

z 
0 
i= ~ SOIL 
<l:w 
~ ~ DESCRIPTION 
~ 
w 

95 

90 

85 

GROUND SURFACE 
Silt and Clay with Gravel and Pebbles 

80 More Gravel 

75 

70 

65 

3-inch dark brown sandy clay layer, sand is 
well sorted and medium grained 

Small layer ( 1 foot) of black coarse gravel. 
organic odor 
CLAY 

DRILLING CONTRACTOR: Layne Environmental 

DRILLER: Russ Deike 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: Failing F-10 

<I: 
1-
<I: 

SAMPLE INFORMATION 

Inches Penetr-
f= Depth Sample Sample Adv. PIO/ 

I o~r FID I 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

<ll Feet Type ID Blow 
Inches Counts (ppm) 
Rec. T.O.C. Elev. 96.98 

SPT 

SPT 

~ SPT 

.. SPT 

SPT 

SPT 

;{ SPT 

6 I 3 

6 I o 

6 I 2

1 

4 I 2 

! 

18/15 
I 
I 

/ 
18I18 

I 

I 

37 
34 
29 

50 

50 

50 

50 

14 
14 
14 

5 
9 
10 

2 

2 

2 

700 

DIAMETER. TYPE & INTERVAL OF CASING: 2"' PVC 
WELL SCREEN/INTERVAL: 0.020" slot PVC, 55' to 65' 
FILTER PACK-INTERVAL/QUANTITY: 10/20 silica sand, 53· to 65' 

WELL SEAL-INTERVAL/QUANTITY: so· to 53.' bentonite pellets 



~~HALLIBURTON NUS 
"" E1Zviro1Zmental Corporadoll 

COORDINATES 

BORING/WELL NUMBER MW-2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

SHEET 2 OF 2 

SURFACE ELEVATION 97.0 DATUM GRADE LOGGED BY S. Richard DATE DRILLED 4/21/93 

:z 
0 
-~ ~w 
<( w 
> u.. w 
...I 
w 

-60 

1-SS 

'-SO 

'-4S 

-40 

SAMPLE INFORMATION 
SOIL 

DESCRIPTION 

CONTINUED FROM PREVIOUS PAGE 

CLAY with Silt and Gravel layers 

CLAY with Gravel layers 

Clay only 

Clay 

Clay· hard 

SAND - fine grained. well sorted. with clay, 
organic odor 

<( 
~ 
<( 
~ Depth Sample Sample 
en 

Feet Type 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

.... 
)' SPT 

r
\ / 

-:-:-:l ;\, ............... · -
-.-.-. 60 --
- •• • •• ·1 Ii 
... ~ ~ ... '" 1 '1' 

.. ~·· ... ·r /\ 

SPT 

SPT 

SPT 

ID 

--------·---------------- -
AUGER 

Total depth = 6S.O feet BLS 

Inches Penetr-
Adv. 

I o~r 

Inches 
Blow 

Rec. Counts 

18/18 s 
9 

I 10 
18/18 s 

I 4 
4 

/ 4 
18/18 4 

I 3 

I 4 
18/ 18 s I 

I 6 

I 3 
18/14 s 

6 

I 
10 I 

18 /18 12 I 
I 21 

I 2 
18 /i 8 3 i 6 

I 4 
13;1s 7 

10 

/ 4 
18 ... 8 6 / 14 

I ' 7 
18/ 17 17 

so 
I 

42/ 0 
j 

PID/ 
FID 

(ppm) 

so 

4S 

20 

2 

2 

3 

,~, 

I :\: 
'~ 

~ 
~':: 
~ 

~· :::; 
§ 
'· ,·, ~ ·.,'\,, 

"'' ~ 
'\.< ~ ~':: ~· ,,:;, 
~-.: 

R~ ·-::: 

~ ['?~ 

~ '· ,,: 

'" "' ~~ :-s 

~ I ~ ~ ~ "" ~:> 
~·~ ~ '· 

.. 
.... ... ...__ ·.· 
• • i-- ... ·-. ·.·-·.· ·.·=·.' ··-·· . - . ··-·· .·.-.· . . -·.·-·.· • ·t= .• 

> 1 000 .; t . :-
•. •1--- •, • 

·.·t: · .. · ·.·-·.· . ~= .. 
> 1000 <·= <· ·.·-·.· •• i--- •• 

:~:g :~: 
>:t=>: •'·=··· ·~. 
•.•i..- ••• ............ 
f--~~ 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 



~~HALLIBURTON NUS 
~'-'Environmental Corporation 

COORDINATES 

SURFACE ELEVATION 100.1 DATUM GRADE 

z 
0 
- tot-- w 
~w > u.. w 
~ 
w 

95 

90 

85 

80 

75 

SOIL 
DESCRIPTION 

GROUND SURFACE 
Silt and Clay with Gravel 

Silt and Clay with Gravel 

Silt and Clay with Gravel 

Silt and Clay with Gravel 

Silt and Clay with Gravel 

Sand. Clay, Gravel 

Gravel 

70 Gravel, no recovery 

CLAY - stiff, moist 

DRILLING CONTRACTOR: Layne Environmental' 

DRILLER: Russ Deike 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: Failing F-10 

~ 
I 

BORING/WELL NUMBER MW-3 SHEET 1 OF 2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S. Richard 

SAMPLE INFORMATION 

Depth Sample Sample 

Feet Type ID 

5 SH 

10 SH 

15 SH 

20 ~ SH 

>- SPT 

;( 

Inches Penetr-Adv. 

I om et er 
Blow 

Inches 
Rec. Counts 

a I 4 

a I 3 

6 I 4 

a I 4 

5 I 4 50/5 

/ 
24/24 

' I 

i 

13 
14 
15 
16 

6 

PIO/ 
FID 

(ppm I 

DATE DRILLED 4/26/93 

WELL 

CONSTRUCTION 

DETAIL & 
REMARKS 

T.O.C. Elev. 100.10 

DIAMETER. TYPE & INTERVAL OF CASING: 2" PVC 

WELL SCREEN/INTERVAL: 

FILTER PACK-INTERVAL/QUANTITY: 

WELL SEAL-INTERVAL/QUANTITY: 

0.020" slot PVC, 60' to 70' 

10/20 silica sand, 58' to 72.5' 

55' to 58', bentonite pellets 



~~HALLIBURTON NUS 
~:J Environmental Corporation 

COORDINATES 

SURFACE ELEVATION 100.1 

z 
0 

DATUM GRADE 

BORING/WELL NUMBER MW-3 SHEET 2 OF 2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S. Richard DATE DRILLED 4/26/93 

SAMPLE INFORMATION 
Inches Penetr-- II- w 

<( w 
> .... w 

SOIL 

DESCRIPTION 

<( 
I
<( 
a:: 
1-
(/) 

Depth Sample Sample Adv. 

I o~r 
PIO/ 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS .... 

w 

60 

55 

50 

45 

40 

35 

30 

CONTINUED FROM PREVIOUS PAGE 

CLAY - stiff, moist 

Sandy Silt - brown, fine sand 

2-inch fine sand and gravel layer .M = MLS 
CLAY - stiff, stringer of silt 

Silty Sand 

Layers of Clay 

Wet Sand 

CLAY - stiff 

.. 

. r 

. , 

-;~~~, ... h-=-,2:,-,,.,.,,- -------,·n 

Feet Type ID 

SPT 

SPT 

40 

45 CORE 

50 CORE 

55 CORE 

so CORE 

65 CORE 

70 CORE 

Inches 
Rec. 

24/24 

24/24 

so/so 
I 

so/so 

I 
60/48 

I 

60/48 

so/3s 
I 

I 

so/so 

Blow 
Counts 

8 
10 
12 
6 
9 
18 
20 

FIO 
(ppm I 

9 

. . 

.. . . 

. . 

.. . . . . .. 

.. 

.. . . 

.. 

. . . . . 
. . .. . . 
. . 

••• \7 
:-: "'!!'Water level S5.75 
·> feet BLS at 1109 hrs 
::: on 4/27/93 

. . ..... . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . ..... 
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/j~HALLIBURTON NUS 
~'1 Environmental Corporation 

COORDINATES 

BORING/WELL NUMBER MW-5 SHEET 1 OF 2 

PROJECT Transwestem Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

SURFACE ELEVATION 98.0 DATUM GRADE LOGGED BY s. Richard DATE DRILLED 4/28/93 

z 
0 
- II- w <w > u.. w 
...I 
w 

95 

90 

85 

80 

75 

70 

65 

SOIL 

DESCRIPTION 

GROUND SURFACE 

Sand, Clay, Gravel 

Sand, Clay, Gravel 

GRAVEL - moist 

CLAY 

CLAY with gravel 

CLAY with gravel and pebbles, stiff 

Pebbles 

CLAY - stiff 

SILT 

SILTY CLAY 

CLAY 
SIL TY SAND - light brown 

DRILLING CONTRACTOR: Layne Environmental 

DRILLER: Russ Deike 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: Failing F-10 

SAMPLE INFORMATION 
< 
~ Inches Penetr-
~ Depth Sample Sample Ad/v. ometer PIO/ 

FID 
cn Feet Type ID Blow 

5 
SPT 

10 
SPT 

15 
SPT 

20 SPT 

SPT 

25 

CORE 

30 

CORE 

Inches Counts (ppm) 
Rec. 

24/20 
22 
40 
18 
19 

24/1s 
24 
14 
19 
22 

24/20 
11 
37 
41 
27 

24/20 
8 

11 
27 

24/24 

23 
16 
8 
10 
16 

so/ss 

so/30 

DIAMETER. TYPE & INTERVAL OF CASING: 2" PVC 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

T.O.C. Elev. 97.98 

WELL SCREEN/INTERVAL: 0.020"slot, 60' to 10· 
FILTER PACK-INTERVAL/QUANTITY: 10/20 silica sand, 58' to 75· 

WELL SEAL-INTERVAL/QUANTITY: 55· to 58', bentonite pellets 
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··--··-----------·--·--·-·-·-----
f IELU 1:.NlifL LUu TrprnSWtsf~Y-n Well TW-J. 

Form WR-23 
( /;141/ .# z Ori Vl3St; A Ft"q. Z-5"") 

STATE ENGINEER OFFicE 

WELL RECORD 
-lNSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
n2arest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form ls used as a plugging 
record, @ly Section lA and Section 5 need be completed. · 

Section 1 
(A) Owner of welL?..e.C.Q.S_YAlle.:)l .. A.r..tes.ian....Conscrvanc~· Dint • 

• Street and Number P. o. Box l,34J;i__ ______________ _ 

City ________ ___BQswell, ····------------ State .liel'L.Mexi,..· c...,o..___ --- - ------
Well was drilled under Permit No. ____ M.:::5.5..4.Q ___ and is located in the 

___ mi __ ~---J:UL ~ .. ..IDI ..... ~ of Section ____ 2a __ Twp~--.S. ___ Rge. __ .2.4_E __ 

(B) Drilling Contractor .... LY.ll.._C..11_. _________ License No._filL~il. 

Street and Number __ ~uune as abov.._Q__ ____ . 
-----,-,_ 

(Plat of 840 acres) 

City -----------· --·-·-------·- State ---------
Drilling was commenced. _______________ .S.ep.temb.tu:_l.7_._ 19.--62-

Drilling was completed. .. _ Oetoher 21.*""_ 19 .. 69_ 

Elevation at top of casing in feet above sea leveL _____________ Total depth of welL __ _J.52-f.e .... e..,,t~-. 
State whether well is shallow or artesian__aLt.li!Jit.l&n. ______ Depth to water upon completion_ _____ _ 

Section 2 PRINCIPAL WATER-BEARING STRATA /'fl r,J ~· !J / /'( ;r J' U ·f_ '.lo, ,.._;.: ,. 

Depth In Feet Thickness In Description of W'ater-Bear!n1 Formation No. 
From To Feet 

1 
--- 92 240 l .1U:I Rough Rock 

2 249 352 103 Water Rock {rouqh) 
3 

--- -·-• ---
5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth 
Feet Type Shoa 

Pertor~tlons 

In. fl In Top Bottom From To 

9-5/0 32 0 240 240 ~alliburto l None 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Diameter Tona No. Sacks of 
Methods U1ed 

From To Hole In In. Clay Cement 

__ 9_ 240 121' 220 150 Denton WglJ. Cementing Co. 

I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor. __ __.I-.icense No. _______ _ 

Street and Number ______________ City _State:.._. __________ _ 

Tens d C!ay Ul!e:L.-----Tvn3 :>f ~Ui;:1;,ge w.ed. _______ 'l'ype of roughage 

Plugging method used._ ate Plugged 19 __ 

Plugging approved by: Cement Plugs were placed as follows: 

~-----·----------
Basin Supervisor 

FOR USE•OI' S'.l'Anf EllTGINEER ONLY 
- .... 1:.-1 <; I·• .,. · 1 ·I -:· · , ., 

,_ ·" ill_.1, ·~ ~·-~ l .'.~:· 

Date Received:.:.// dj {) . . r " 
~ .:.,.... lJ~J/ 

No. 
Depth of Plug 

No. of Sacks Uoed 
!'tom To 

--
-

~ .I 
File No 2'9-. .. .r..C:JP'-----·----Use. __ ~nifl!e. .. __ . __ .Location No. ?.JtZ£:...~L£f··-

• 

v 



Section 6 LOG OF WELL -Depth in Feet Thickness 
From To in Feet Color Type of Material Encountered 

0 8 8 Soil -
e 18 10 Sand-Gravel .. 

. :18 43 25 Clav -n 52 9 Clay & Gravel 
52 68 16 . I Clay & Gyp Rock 
68 92 24 Redbed - Gvo Rock 
92 150 58 

. 
Rock (lost circulation) ·Rouah -

150 235 85 1 and 2 foot Droos -
235 249 14 Lime (set casing 240 ~.) 
249 282 33 Lime (water rock> -
282 288 6 Hard Lime 
288 315 27 Lime (water rockl 
315 319 4 Hard Lime -319 352 Lime Rock twater rock} -

.... 

-
.. 

. 

\ ·"""' 

. 

-
The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor
rect record of the above described well 

dk~!;~ £ £s.t:J .. -~---· --
well Drlllei-· 

Charles R. Wych_, , Supt. 
---



w~111ts-:· 
e;n ves·r; A 

I 

. \ 
WELL RECORD 

'· 

file No .. _____ _ 

INSTRUCTIONS: This form should' be typewritten, and filed In the o(fice of the State Engineer, <P.O. Box 10791 Santa 
Fe, New Mexico, unless the well Is situated in the Roswell Artesian J3asln, In which case it should be !lled In .he o!Clce 
of the Artesian Well Supervisor, Roswell, New Mexico. Section 5 should be answered only ii an old artesian well has 
been plugged. All other sections should be answered In full in every case, regardless of whether the well drilled Is shal
low or artesian In character. This report must be subscrlbeJ and sworn. to before a Notary Public. 

Sec. l 
• I I I 

I I I I ' I t I I I ' --r- -:- - -,--- --·--r--r--
' ! I I • I 

--1--NW------ --..J--N E--L---
1 • I I • f 

I t I t I I 

--~--~--~-- --~--~--t--
: I I I : I 

I I I I I I 
--~·- _, __ l ___ _: __ j __ ! __ 

I I I t 
I I I I I I 

--+··SW·+-· ·---~·-S.E--1--· 
I I I : · 1 I 

--l--l--~-- --t---~--~---
; I I : : ' 

(Plat of 640 acres) 
Locate Well Accurately 

Owner of well ... 9.~~~.1'.. W,hi ~.t? .................... , .................... . 

Street and Number .... ~O .. I •.. XentuclQ'., ............................. . 

Post Office ......... : ..... : .Roavell •.. Bew. Mexico ................... .. 

Well was drilled under Permit No. . ................................... and 

Is located In the .. 'N](. .... \4 .. SlD ...... \4 .. , ........ \4 of Section. , ~Q .... .. 

Township ......... 9 .............. , Range ,. ...... 2~ ................. . 

Drllllng ·Contractor .. Oonrad. Ie;rea .................................... . 

Street and Number ....................................................... . 

Post Office ....................... , ................... · ................... . 

Drilling waa commenced ....................... 19 ...... Drilling wu completed ......................... 111 ..... . 

Elevation at top of casing In feet above sea level ................................................................. . 

State whether well ls shallow or artesian ...................................................................... , . 

Total depth of well . . . . . . . . . . . . . . . . . . . . . . feet, 

Sec. 2 PRINCIPAL WATER-BEARING STRATA 

No. 1, from ............ to ············• Thickness In feet . . . . . . . . . . . . , Formation . .................. 
No. 2, lrom ············ to ··········· ., Thickness In f~et . . . . . . . . . . . . ' Formation ............................ 

No. 3, lrom ············ to ........... , Thickness In feet ............ , Formation ............................ 
No. 4, from ············ to ............ , Thickness In feet ............ , Formation ···························· 
No. 5, from ............ to . .......... . , Thickness in feet ............ , Formation ........ ··········· 
Sec. 3 RECORD OF CASING 

DIAMETER! POUNDS THREADS NAME OF FEET OF TYPE OF PERFORATED 

PER INCH MANUFACl UAB.R CASINO IHOI!. 
PURPOSE 

IN INCHES PER FOOT FROM TO 

-· 
----- • • ----

' 

Sec. 4 RECORD OF MUDDING AND CEMENTING 

DIAMETER OF NUMBER OF BACKS 
METHODS USED SPECIFIC GRAVITY TONS OF 

HOLi!. IN INCHES OF Cl!.Ml!.NT OF MUD CLAY USED 

. 

Sec. 5 PLUGGING RECORD OF OLD WELL 

Well ls located In tho .......... \4 .......... \4 .......... \4 of Section ............ ,Township 

Range ............... Name of plugging contractor ............................................................. . 

Street and Number ...•.........•..................•.••. Post Office ......... ; .................................. . 

Tons of clay used . . . . . . . . . . . . . . . . Tons of roughage used ......... e .. , . , . . Type of roughage ................... . 

. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . Wea plugging approved by Artesian Well Supervisor ...... . 

Cement plugs were placed as follows: 

No. 1 was placed at ....•...................••..•. feet Number of sacks of cement used 

No. 2 was placed at .. . .. .. .. . .. .. .. . .. .. .. . • . .. feet Number of sacks of cement used 

No. 3 was placed at 

No. 4 was placed at 

No. 5 was placed at 

feet Number of sacks of cement used 

feet Number of sacks of cement used 

feet Number <'f sacks of cement used 

<OVER> 



)"' ' 

Sec:. a LOG OF WELL - cr.::ssiF JN OF FORMATION FROM ldeplh It -~ (depth in reet) THICKNESS IN FEE"• 

0 - 12 6-·1 

12 - 4.5 Red San"" cl•v 

4<: - Ar: ... _.. --- ~- ,,, --

8~ -112 n.- r~_ .. __ , 

112 - 130 Anhvdri-te 

, 10 - , h? ,._ •- •'-•1 -- ~ 

, 4., - , i;r: •--~-, ....... 
165 - 175 Lime 

__µr: - 1An "'--• -..... ·- -
'I -- ~ 

--... 1Rn - 2?n 1.,, __ , ___ .... _._ (.- .. -~, 

" 220 - 226 n• -- I.. cn....1 • 

226 - 2,54 -Sand.....L11118-{.w• L '"'.") 

254 - 263 Yellow clBY 

?~"'! - ?R<:: - ... __ 

-28.$--288 Sandr-fdme (watex 

~.JO - JUU Broken Lime 

300 - 335 Sandy Lime _ 
----335-340 'Broken-litme\ ,.,.,. .... ~ / 

34o-~ 36o llnb•xlin Gt'lcy' lime 

__}Qn - 1/;? ---•--- T•-- ( .. _ .. -,\ 

--361---37:: ,lJ~~ J.a"'ma 

---· 
!l .. +_ , e.t. I Oii 1 ,. ---· --
Set 170' 6" ~11caaing perforat• d . ., . 

J. ' 

. 

-
" 

• 

1, ................•....••.•..••...••••.•••.••.••••• do solemnly swear that, to the best of my knowledge and 
belief, the foregoing Information Is a true and correct record of the well for which report is hereby made, Insofar 81 can 
be determined from all available records. 

SUBSCRIBED AND SWORN TO BEFORE ME this .. f· ·~· Signed 

day of ................................ , A. D., 19 ..•.. -. Position 

Notary Public Street and Number 

,, . • nrr:,.,. 

1111\< ----------.... 
--
111111!' 

---
!I'll' 

-· -.... 
-
"'''' 

,IJ(fi1{f'· 

... 

...... 

-
I 
I ""~ \ 

t ""' 
I 

f!!ll!-!' 

k'l, 

-
~.;;;; 

-



Form WH-23 {jtlLJ i .(Ji\. LOG STATE ENGINEEll OFFICE 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the Slate Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, OJlly Section lA and Section 5 need be completed. 

'loll ., r. 
Section 1 ' I; :.> 

(A) Owner of welL ..... .J .• r ..... ~.l!:LLt>nn. .......... - .. --· 
Street and Number ___ Ql,ovl_o Ot.:1.r__~:gµ_~!L 

City __ Jlo..awll_ ···-·········--·----- State ·-..lal..L'.o::ico---------------
Well was drilled under Permit No ....... Il..11 .. 31..2l-·····-·--····and is located in the 

__ S_.IL_ ~ ................ 1/4 ............... 1/4 of Section ___ l 5"--··----Twp .... 9 .............. Rge .. -24 .. g ..... . 

(B) Drilling Contractor. ________ ..J.t--D.--Sldth------------- License No .. --.;l.--D---i!7r. 
Street and Number__~~.2Jn! ... 1l.te ... ________________ _ 

City ---·---~---------------------·-··-----········- State __ licu.J.!a:::!.ao ___ _ 
Drilling was commenced ...... _______ l1Qto.,. ___ ~·-:··--------·-------------- 19._.5.L 

Drilling was completed ........... _____ .11pr ... -2$.. ------ 19._!f!. 

--- ,-

I 
(Plat of 640 acres) 

Elevation at top of casing in feet above sea leveL _______________________________ Total depth of welL--4:!-$--------

State whether well is shallow or artesian _____ ~~P-~~---·---·------·Depth to water upori completion ____ _.!i!. ____ _ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth In Feet Thickness in Description of Water-Bearing Formation No. 
From To Feet 

I 
13lt'C111J 1 ~tono-ltHl!'gken StnMi'!~..yer~ ---· 

2 
---

3 
---· -

4 
----- -

5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth 
Feet Type Shoe 

Pcr!or"tlons 
In. !L in Top Bollom From To 

-l(r- - e 0 --12.l-- -1::0--- l'ttC• 
_J1'.L3. I 42 ~ J]2 ~M .2G3.. roe---
_o __ ~IJ ~ ll 1 r,i; _!J,5__ rn ~ /J.~ 

. 
Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Diameter Tons No. Sacks of 
From To Hole in in. Clay Cement Methods U1ed 

------· . ---·------·-----. 
-

---- -
I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor .. ·-----------------------·------·-··-------·-----·-------License No .. ____ _ 
Street and Number ________________________________________ City _____________________ State ____________ _ 

Tons of Clay used ····----------Tons of Roughage used _____________ Type of roughage ______ _ 

Plugging method used .... -------------~---·-----·-----'Dnte Plugged. _____________ 19 __ 

Plugging approved by: Cement Plugs were placed as follows: 

No. of Sacks UllCd -···-·········----·-----·------B;~i~"'s;;j;;~tsor . No. 
From To 

Depth or Plug 

FOR USE OF STATE E?ilGINEER ONLY 

Date Received. 



Section 6 LOG OF WELL . 
·• 

Depth in Feet Thickness 
Color Type of Material Encountered 

From To in Feet 

--

-
-

--
- ,,., 

' '"' 

---·-

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor- -
rect record of the above described welL 

---:-----Welliirlile~------------------

. J,. D. Snith 

Thio llol.1 tJ::lS 6illocl in balCl't tho 00!311!fj 00t.,t O :3f:O W/ brol:on J'<.'I'Cl\.Ul Li.':lo. l 
Oloonoo out oavinco ft oot to rt.. ot (l !i e porf!ol'Utod l1tl;Or 1n bottan, olao I 
oot n C:irrlran tapol'<Xl vcrlco ~o lood nool & hod laalcnr.o toot run cm tral1. To:Jt 
pTQWr1 c. Y.., no loo.b1r.o. Instolled Punf> f.e tootal l1oll i;a.tor qual1t\7 c.K. ~ quanticy 
a.ppr o <i.P.H. (~ 70 rt .. n<n't. 

'ifN" 

-



Form wa-.lJELD ENL. (.Vu STATE ENGINEER OFFICE 

WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, o)lly Section lA and Section 5 need be completed. 

Section 1 
(A) Owner of wel~h-~J}!1_.:f... l.JoLem_~------
Street and Number _____________________ _ 

----------- City _nowu , u. M. ..-............ - State -------

w;n was drilled under Permit No .. J.\LI9.11 _and ls located in the 

rf---IA·---¥•-----IA of Section _ _.~ __ Twp. __ .25--1tge~3'_z±e. 
(B) Drilling Contractor .. -~~A"..~A.J.'-Q!>_.__ License No._~_lOO 
Street and Number ___ Auto l\oute W'ea~·------------

------1 City -~_90W~.LJ!L!.L _____________ State------

Drilling was commenced_ __ 'f./11/_Jll .... 12-./l.-...'i~/..,.'1},.'-----
Drilling was completeL 1/16/21 

(Plat of 840 acre1) 

19 __ 
19 __ 

Elevation at top of casing in feet above sea leveL__ _________ Total depth of w""elLLI _..3 .. 7__.2~-----
State whether well is shallow or artesi~-----Depth to water upon completion........22 __ _ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth In Feet Thlckness In Description of Water-Bearing Formation 

From To Feet r! 

1 

"'° 
s;r; l!f sand ond vn tar 

2 'tf.I\ ~'7C: ? 1 4 mft nnA· •.tn to nw 

3 
-

4 
-

5 

Section 3 RECORD OF CASING 

Depth 
Feet 

Per!or11tlon1 Dia 
In. 

Poundl 
ft. 

Threadl 
In Top Bollom 

Type Shoe 
From To 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Diameter Tona No. Sacks of 
Methodl Used 

From To Hole in In. Clay Cement 

I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor---------- lcense No. 
Street and Number ____________ City ________ State,_· --------

Tons of Clay used. Tons of Eoughage used.. Type of roughage ______ _ 

· Plugging method use ate Plugged 19 __ 

Plugging approved by: Cement Plugs were placed as follows: 

No. 
Depth of Plug 

No. of Sacks Used 
From To Basin Supervisor .. 

. . ,. . . 1 
FOR USE OF STA~•DrOniEERipl)fL:Y '·' . i J.L' 1'- -.~l..J · .. · 

I I 
--

Date Receiv~d-: · an ~1";@- 1 

u '-'Q <.JW --r-
' . -·1':" \v' I 
I - . \ ' 

File No.J!J. ... ~Z~[ ___ use_.2)_~ __ ,. ____ Location No ..... f._2_ 1-:'~:-.£:.~ 



Section 6 LOG OF WELL 

Depth In Feet Thickness 
Color 

From To in Feet Type of Material Encountered 
,, 

.. 

0 40 40 Red sandz Claz 
),_n r:: r:: ,~ Sand and water 

I 

~~ ?.hO ".),Q') Red Sandy Clay 
":l. {..() ":l.f..P. R Grav Shale -

') "Q. ')'7~ A T.i.me and water ..,-- -· 

: 

' 

\ 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor
rect record of the above described well. 

e_ 9-1 1Jttvtrt~'-IC---· 
Well Driller 

--
Ill"'' 

.... 



Form WR-23 STATE ENGINEER OFFICE. 

WELL RECORD 

w'.etl .tt,~ (?)t?11 ll13s-4A F19. z.-s
(record of w~I/ clU.f'U1ii19 ) 

··~. 
INSTRUCTIONS: This Corm should be executed in triplicate, preferably typewritten, and submilied to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, o.nly Section IA and Section 5 need be completed. 

(A) Owner of welL.. D-.€---t--- - ~e..o_,.,_.11 ... l'------,,------
Section 1 J Q~ 

~::;et ane:::i e!± 9 u; s _____ -r8_': s!!~~ 
---1------

We!}t' drilled wider Permit No./iA-3.9_..i!t._· __ and is located in the 

C- !4_~~4Cf Section-1p-:- Twp '1• J Rge • ..2.-~~ 
(B) Drilling Contractor __ J_, a ' SAlf_Ltf. . License No/fll+JJ..2.:11' 
Street:Jl Number..!:J..13 · C. ~.3,,.q · . ·· 
City . . ~JA)__e._i.k_"i · __ , ______ State _/J/_.-/¥1..e..X-'--
Drilling was commencetl_~-:;2,...,a__~ 19--t,,_o_ I I 

(Plat ot HO acres) 
Drilling was completed M Iffy 2. o' 19-4-0--

Elevation at top of casing in feet above sea leve ___ _._Total depth of well 'J. /!J.-
State whether well is shallow or artesia~l~---De:"t~ to water upon completio~;l....Ai_. 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth In Feet Thickness In Description of W'ater-Bearlnc Formation 

From To Feet 

l 21~ .1)/_'J- .!J- ,.. .• (.NI• II S'. i. "'.1111111 e 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia Pounds Thread& Depth 
Feet Type Shoe 

Perfor~tlons 

In. ft. In Top ''\ Bollom From To 

/r ;r. .. ~- .? ~ (•., '/Ir. .Ir JI. ,, ' <to .VA-'n 

' 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Diameter Tons No. Sacks of 
Method1 U1ed 

From To Hole In 1n. Cl&7 Cement ... 

...:: fi ,, "i o.s • t..~ ... .3 ,~- /),, ~- "" ,i;>_,,: J - ,, .. ·.· . ...... ..... " 

p,(1.. .c._' ' 

I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor ___________________ _......cense No----

Street and Number ____________ Clty: ________ Stat~·---------

Tona of Cl11y used .. _____ Tona of Roughaga used _______ Type of roughage, ______ _ 

Plugging method us ate Plugged 19 __ 

Plugging approved by: Cement Plugs were placed as follows: 

--·----------
1 I•• upervlsor 

!'OR USE OF sTtrn.~~~R ONLY 

JJl.:l.:lD U33W~N311V11 
Date Received ---

8 I :OI HU 6 I inr o~ 

No. 
Depth of Plu1 

No. of Sacka Uled 
From To 

--

File NLl/:..~ __ ,i__£_5__z_ ____ , ___ Us~------: __ ,_Location No. --7.'~ L-6~-



s ti 6 ec on LOG OF WELL 

Depth In Feet Thickness 
Color Type of Material Encountered 

From To in Feet 

....... ··- -,, -
f!...o..,.v ' µ Q. {t a ll < b t.'nn !! /.Ii. 6:. i. ...J Zo IJ. /Jn J~ /...1 _ .... e - . ,, 

IR ~J..J.,.. ~ I r- ..j ,-,.. iVl1'_.,,~,,;.A '·. •"iQ"1/ 

~, .. , ,; .. ~n.J_ 
,,Jj~ II ~~ ,, ,, ,/A /" ,,. io. ,,, ./ .,1!:..n - r- ~ ./ J ·-~ 

If --. . './ . ·..; £ 
it '"' 

II I (- I.- r>~ .... · ·./. 1 ... ·,. ~,,.,. ..... ~c.Jt M)t'· ., 
1 , - , 

('..; / ..f. {I ~ ·•" ~- •• ~+ /.-,:,,,., ~ /J<'1 /N·NIA I 
~· -

-
. -· .. 

-
., ~ 

-
, 

-
•I 

d cor· The undersigned hereby certifies that, to the best of hi& knowledge and belief, th~ foregoing IS a true an 

rect record of the above described well pL \ L ~ 6 ' 
,,...... . • ;::..,.... Q"lt- 7(.../ 

\ifeu Driller .... 

-



Form Wil-23 STATE ENGINEER OFFICE 

FIELD ENGR. LOG WELL RECORD 
INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well ia drilled, repaired or deepened. When this form is used as a plugging 
record, o.nly Section lA and Section 5 need be completed. 

Section 1 I D " , 
(A) Owner of welLv..a~ IL M_-::__C,iL!.LLL----------

----------

----

I 
(Plat of HO acres) 

Street anp.,,Numb~--Cl.4..U.1 s 5-/A.IL.J.?..A4'z'e .. 
City __fI.~!.~-------- State !'.Li_~,•.va? 

F.'A J.( l.C 
V:~~jas, d~'c:dEund=-:Nrit No.~~·-....J---:,-----;,a;.d is located in ~e 
4M-•· ¥~ .. -14~--¥•. ob~e:;.:n;J,·--,--Twp. ___ ,, __ :_ __ Rge.-~-:--
(B) Drilling Contractor __ _J_ · f.£___ __ Licens~ No.;g!!.L._;)..]_f 
Street and Number_B.D.l.!..i.!:..____L_ _ _/J_ax~.:z. : ;., · · · '/ :' '' · 
City --~-e./.,../. __________ ·_..., ___ State .JJ/ti/.~.JUt!.L 
Drilling was commenceL~LJJit...;.itr.,_-_ 19 . .ft·~· 
Drilling was cqmpleted...~B',"-:i"ll · 19_/L..~ 

Elevation at top of casing in feet above sea level--.--------Total depth of well 3 l ~-------
State whether well is shallow or artesian ,g Rf< s. 1 A-"'----Depth to water upon completiow..k __ _ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth In Feet Thickness In 

Feet 
Description of W'ater-Bearln11 Formation 

Section 3 

Dia 
In. 

Section 4 

From To 

Pounds 
rt. 

Threads 
In 

Depth In Feet Diameter 
-.Fr..--om-"T---=T=-o--1 Hole Jn In. 

Section 5 

RECORD OF CASING 

Depth 
Top Bottom 

Feet Type Shoe 

RECORD OF MUDDING AND CEMENTING 

Tons 
Clay· 

No. Sacks of 
.• : Cement 

" PLUGGING RECORD. 
.. · .... : 

Perfowtlons 

From To 

•/. 

Methodl U1ed 

_ .... 
Name of Plugging Contractor·--'---------------,----''""--'----_....icense No 
Street and Nilinber __ _..._ _________ CitY:~--------- State·---------

Tons of Clay used _____ "l"'---'Tons of Roughage.used--~--'-- Type·ol roughag,..._ ______ . 
Plugging method use.._ ___ ....,.... ____________ _uate Plugged._,_·._, ___ __. __ 19 __ 

Plugging approved by: Cement Plugs were placed as follows: 

1 · 1 . Basin Supervisor 
No. 

Depth of Plug 
No. of Sacka Used 

From O,:o 

FOR q~~ ~ ~tAft 1tu_G~ ONLY . 

. :luuJu )J_J~i ii;ii·l:l _;; /.!S L 
Date Recei~!-:9-J.11-1--c-,......"TtMT.,..----

. "'' c.2 DUN 9961 · 

--

il N i-? /J - ~? /.;/ r> U () . L t" No. _O_f __ • ___ ,;;_· __ .c/_ . • _/._.·;_-.· •... /._·_ 1 __ 1_· •..•... F e o .... A .... L ..... '!.-:-!_________________ se.~----·-····-·-······· oca 10n •. '-' 



Section 6 

Depth In Feet 
From To 

,, 

Thickness 
In Feet 

LOG OF WELL 

Color Type of Material Encountered 

,_ 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor· 
rect record of the above described well ~ _ 3 / 2 C) L 

. ~· / .µ~ . ~·~t~<~ .... ~,-~~~~· 
· . Well Driller 

S '? /r /(! °)/.I' ;::',re,r:,,R,,fe..6 ./,.,,; ~ ,, Ile. 1.6 kl :J...7(.. 

le s/e~ 1 s.,,,,c.~~,., ·.f. '/,,~~; iy '>'f",,.i.;-fr., 

-

-

llW' 

''"" 



Form WU-23 STATE ENGINEEll OFFICE Mii /J16 °"' V~s(A- F1j. Z.·~ 

nn t) EilGR. LOG WELL RECORD 
{ rer11rtl of 11sa/f- wafer shuhff 11) 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district olfice of the State Engineer. All sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, o.nly Section lA and Section 5 need be coptpleled. \ 

Hell ~· 4 , 
Section 1 . 

(A) Owner of welL _____________ ~_. __ J'-~--H~ J,c™L·--------------
Clavia Star Route 

------------~ 
Street and Number. 

City -~_.!!~-------- -·---------------- State _li~J1~_Q2 ___ _ ------------
Well was drilled under Permit No. __ Jl __ A, __ ;p,~------------------and is located in the 
_____ 5 __ ~_ l/4 _______________ 1/4 ---------------~ of Section __ 15 _______ Twp. _______ g_ __ s_._ ___ Rge. ______ _24 __ .L 

(B) Drilling Contractor _______ ~~'--?..!. .. ~~~-------------· License No •.. :~--~I!_ __ _ 

Street and Number~---~_!_-~t -~?.~~---------------
---

I 
City --------------------------·--:·---~"-~------·-----·--·-------- State .Nw..Mmco _______ _ 
Drilling was commenced ________ ,P'.~b._ 14_________________________________ 19 ____ ~ 

Mar ld . ~ Drilling was completed____________________ -------- 19 ______ ,_ 
(Plat of 640 acres) 

Elevation at top of casing in feet above sea leveL _______________________________ Total depth of well. __________ _ 

State whether well is shallow or artesian _______________________ Depth to water upori completion. ____________ _ 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth In Feet Thickness In Description of Water-Bearing Formation No. 
From To Feet 

I riot obtainable Due to nature or ~r porfonned. --- ----
2 

---
3 

---
4 

--·--
5 

Section 3 RECORD OF CASING 

Dia Pounds Threads Depth 
Feet Type Shoe 

Per!or~tlons 

In. ft. In rop Dollom From To 

-l.-3ri.~ 
... s ... --lG~ ·-106-· Ree. -llon .. 

J,Q_J. _4 -32.15__ ___ a_ ---l.00- ---300- -~60- M . 
s sta 32 8 245 ~ _ ___1.20 n " 7 22 8 170 > 

3§0 210 n " 
Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Diameter Tons No. Sacks of 
Methods Used 

From To Hole in in. Clay Cement 

--·-- . ---·-------

-

-----
I 

Section 5 PLUGGING RECORD 

Name of Plugging Contractor.-------------------------------------------------------------------..License No. __________ _ 

Street and Number.... ---------·····------· City ______________________ State ... ·-·---------

Tons of Clay used ____________ Tons of Roughage used. ______ Type of roughage ____ _ 

Plugging method used _______________________________ __Date Plugged ____________ 19 __ 

Plugging approved by: Cement Plugs were placed as follows: 

No. 
Depth of Plug 

From To 
No. of Sacks Used 

FOR USE OF ~R-0~·1 I 7114'_;1 1r 11 lf 1f I - ~ L~ I I. ,... J~... I.'.. I 

o.re R~•"". \ -uAY ": ~ ~s;~r 
\.-.~p.-,0~.:· ... ,!- ~ ,... :_::· I ------------------

rnc NoCU-.S/.:Z.D.-~--':L.'.: __ \t .• ~:,_~_::' __ Use--_______ t:£2U. -- -- -Location No.9 ... ~f:_j~._'f:_;;J~ -···--

---- --- ------r-----------1 

---- --- -----1-----------1 



Section 6 LOG OF WELL 

DepUt In Fe<!t Thickness 
Color Type ol Material Encounten!d 

From To in Fe<!t 

-

' 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor
rect record of the above described welL 

On this \IOll I set lt Cornentcd 210 rt. 7 in. o.o. liner r· '.380 susponded by 
rrnvol fc Cal.seal plug v/ 25 alee. Neat Cement. Halted 72 hrs. then cleonoa 
out hole below linor, to depth or 425 nlso set Carrlr.an WedEO typo Lead 
seals @ 100 rt. &: 0 170 ft., Well check~ for loakare Via Bailer test. 
Test o.K. 

--
-

-


