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1. INTRODUCTION 

At the request of Transwestern 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. 

4115(3)\CLOS-PLN. 195VPH-I-PLN. 195 1 
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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 

4115(3)\CLOS-PLN. 195\PH-I-PLN. 195 2 



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

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 I.D. number 

County and state 

Property legal description 

Latitude/longitude of former 
impoundments 

Transwestern 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 
SWJ4 of the SWA of Section 21, T. 9S. R. 24E. 
NW1/* of the NW!4 of Section 28, T. 9S. R. 24E. 

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

Site elevation 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 Transwestern'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 pennit 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 forthe Roswell compressor station (Transwestem, 1959) showed 

two surface impoundments located in the northeast comer of the facility, in the NE% of the SWJ4 

of the SWA of Section 21, T. 9S. R. 24E. The locations of the two former bum 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), IntraSearch (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 BLM-Albuquerque 

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

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

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

in the extreme northeast comer of the property. This impoundment corresponds to Pit 2 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: 

Impoundment Approximate Dimensions Date Constructed Date Backfilled 

Pit 1 40' x 70' (rectangular) After 7/61, before 10/72 6/86 

Pit 2 70' diameter (circular) Before 7/61 Before 4/81 

Pit 3 50' diameter (circular) After 7/61, before 10/72 Before 4/81 

It is estimated that the impoundments were at most 10 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 addition to the pipeline condensate, trace quantities of chlorinated solvent wastes were 

inadvertently released into the impoundments. The solvents were primarily used as degreasers 

to remove 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 Transwestern'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-1B, 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 Tansill 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 clastic 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 0 to 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 85/e-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 9s/8-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 VOCs in the shallow subsurface in the vicinity of the former surface impoundments (HLA, 

1991a). 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 VOC 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 18 kg, assuming that 

the concentrations at the 10 foot depth apply to all soils from the surface to the 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 

MCLs. 

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 VOCs 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 VOCs 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 VOC 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, B&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 

B&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, SB-5, and SB-1C. 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-1B, 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 SB-1 B, SB-2, SB-3, 

and SB-5. The monitor wells, identified as MW-1 B, 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-1B and 

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 VOCs. 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 B and SB-2, 

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

construction of monitor wells MW-1 B and 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: 

Well Date 

Total Depth 
of Well 
(feet) 

Depth to 
PSH1 

(feet) 

Depth to 
Water1 

(feet) 

PSH 
Thickness 

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

MW-1B 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 B and 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 PID did not detect the 

presence of VOCs 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 VOCs and TPH. 

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

VOCs 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 
t 

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/L and 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 VOC 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 SVOCs, and the only compound detected was bis(2-

ethylhexyl)phthalate (18 ug/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 VOCs 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. 

41 1S(3)\CLOS-PLN.195\PH-l-PLN.195 2 7 



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

3.7.2 Soil Impacts 

Based on field OVA measurements and analytical chemistry results, elevated VOC 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 VOCs 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,-TCA detected in soil samples is limited to the area immediately below the 

former surface impoundments. However, elevated 1,1,1-TCA 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 VOCs in ground water is difficult to ascertain due to the limited 

number of existing monitor wells. However, the lateral extent of VOCs 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-1B 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 former 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 information 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 former 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 former impoundments. The Phase I soil 

assessment is intended to permit 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. 

4115(3)\CLOS-PLN. 195\PH-I-PLN. 195 29 



SOCs. DANIEL B. STEPHENS & ASSOCIATES, INC. 

~~~ • •—' * 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

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 PID. 

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 PID. 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 PID, 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 

10 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 VOCs using a PID. 

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 VOCs from the soil samples due to volatilization. 

All sample containers will be labeled using waterproof ink. Label information will include the 

sampling location, depth interval, 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 VOCs, 

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 55-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 5.7. 

Soil cuttings generated during the soil assessment will be stored in 55-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 II 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 PID 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 VOC concentrations are detected, however, up to 10 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. 

A W 

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 (PID) 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 VOC analysis 

being collected first. The pumping rate during sample collection of VOC 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 VOC samples, the SVOC, 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 
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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 VOCs, 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 VOCs. 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 P'.iase 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 through 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 
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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 (RPD) 

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 RPD 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. VOC 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: 

• PID (Thermo Environmental 580B 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 PID and/or FID will be used to screen soil samples for volatile organic compounds using the 

headspace method. The PID or FID will also serve for health and safety monitoring of the work 

area for organic vapors. Background VOC concentrations will be recorded daily in the logbook. 

The PID and/or FID will be calibrated daily with standard isobutylene (PID) or standard methane 

(FID). Recalibration of the PID 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 PID 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 forthe 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 

4115(3)\CLOS-PLN.195\PH-l-PLN.195 49 



A N N DANIEL B. STEPHENS & ASSOCIATES, INC. 
—*—~~~ ' ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

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. 

6.10 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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ROSWELL COMPRESSOR STATION Proposed Schedule for Phase I Closure Activities 

TASK 
Weeks Following approval of closure plan 

TASK 
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14 15 16 17 18 19 20 21 22 23 24 

Phase 1 soil sampling Phase 1 soil sampling l l l l l - ^ - B H ^ H I l l l l l l l l l l l l l l l Phase 1 soil sampling 

Phase 1 monitor well installation Phase 1 monitor well installation l l l l l l ~ H ^ I ^ ^ H H I I I I I I I 1 I I I I I I Phase 1 monitor well installation 

Monitor well development Monitor well development I l l l l l l l I ^^V 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Monitor well development 

Survey monitor wells Survey monitor wells 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 Survey monitor wells 

Ground -water sampling Ground -water sampling l l l l l l l l l ~ ^ H H | I I I I I I I I I I I I Ground -water sampling 

Aquifer testing Aquifer testing I I I I I I I I I -B-^B I I I I I I I I I I I I Aquifer testing 

Laboratory analysis of 
soil and ground-water samples 
Laboratory analysis of 
soil and ground-water samples 

H B B B B B B B B B B B B B B B B B B B B B ^ ^ ^ B Laboratory analysis of 
soil and ground-water samples 

Phase 1 report preparation Phase 1 report preparation Phase 1 report preparation 

Phase 1 report submitted to NMED Phase 1 report submitted to NMED 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 • 1 1 1 Phase 1 report submitted to NMED 

PSH product recovery PSH product recovery 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I 

Notes: Project 4115 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 2-1. Water Supply Wells Located Within 2 Miles of 
Roswell Compressor Station No. 9 

Well 
Number1 Latitude Longitude Well ID 

Well 
Depth 

(ft) 

Depth to 
Water 

(ft) / Year Aquifer 

Distance 
From Site 

(miles) 
Date 

Drilled Use Status 

1 333028 1043119 09S.24E.29.223313 NA 63/ 1961 San Andres Fm 0.66 NA Livestock Abandoned; plugged 

2 333031 1043103 09S.24E.28.113132 352 65 / 1994 San Andres Fm 0.49 09/17/69 Observation Abandoned; open 

3 333050 1043025 09S.24E.21.43213 58 15/1937 Alluvial Fill 0.45 NA Livestock Abandoned; plugged 

4 333053 1043134 09S.24E.20.413 NA NA San Andres Fm 0.63 NA NA Abandoned; not found 

5 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 208 119 / 1948 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 / 1961 San Andres Fm 1.72 03/18/59 Irrigation In use 

9 333128 1043004 09S.24E.22.1113 386 281 / 1968 San Andres Fm 1.06 NA Livestock Abandoned; open 

10 333041 1042924 09S.24E.27.21212 NA NA NA 1.50 NA Irrigation Not in use 

11 332934 1043021 09S.24E.33.21443 510 53 / 1965 San Andres Fm 1.60 NA Irrigation NA 

12 332927 1043106 09S.24E.32.242443 NA 43/1961 Artesia Group 1.66 NA Livestock Abandoned 

13 332921 1043134 09S.24E.32.233324 116 7 2 / 1960 San Andres Fm 1.86 NA Livestock NA 

14 333055 1043236 09S.24E.19.41331 550 126 / 1962 San Andres Fm 2.01 NA Irrigation NA 

15 333151 1042903 09S.24E. 15.42442 375 55/ 1959 San Andres Fm 2.08 12/15/58 Domestic Abandoned; open 

16 333207 1042914 09S.24E.15.24321 365 66 / 1966 San Andres Fm 2.12 11/15/65 Irrigation Abandoned; has pump 

17 333211 1043037 09S.24E.16.1422 NA NA NA 1.53 NA Irrig/Stock In use 

18 333021 1042845 09S.24E.26.1431 NA NA NA 2.15 NA Domestic In use 

Sources: USGS Ground-Water Site Inventory; 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 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

" """" ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-1. Summary of Previous Soil Borings and Monitor Wells 
Roswell Compressor Station No. 9 

Page 1 of 3 

Boring No. Source1 

Boring 
Type2 

Date of 
Completion 

Location Ground 
Surface 

Elevation 

Total 
Depth 

(feet bgs) 

Casing 
Diameter 
(inches) 

Screened 
Interval 

(feet bgs) 

Top of 
Sand Pack 
(feet bgs) 

Top of 
Upper Clay3 

(feet bgs) Boring No. Source1 

Boring 
Type2 

Date of 
Completion North East 

Ground 
Surface 

Elevation 

Total 
Depth 

(feet bgs) 

Casing 
Diameter 
(inches) 

Screened 
Interval 

(feet bgs) 

Top of 
Sand Pack 
(feet bgs) 

Top of 
Upper Clay3 

(feet bgs) 

SB-9-06 HLA ASB 04/03/90 NA NA NA 29.0 N/A N/A N/A 28.0 

SB-9-07 HLA ASB 04/03/90 NA NA NA 38.5 N/A N/A N/A 38.0 

P9-OS-349 HLA ASB 05/02/90 NA NA NA 40.0 N/A N/A N/A 34.0 

P9-OS-377 HLA ASB 05/02/90 NA NA NA 30.0 N/A N/A N/A 12.0 

SG-09-91 HLA ASB 05/15/90 NA NA NA 33.0 N/A N/A N/A 31.0 

SG-09-331 HLA ASB 05/16/90 NA NA NA 43.0 N/A N/A N/A 38.0 

SG-09-337 HLA ASB 05/17/90 NA NA NA 33.0 N/A N/A N/A 28.0 

SG-09-358 HLA ASB 05/17/90 NA NA NA 30.0 N/A N/A N/A 21.0 

SG-09-360 HLA ASB 05/16/90 NA NA NA 34.5 N/A N/A N/A 30.0 

SG-09-370 HLA ASB 05/16/90 NA NA NA 24.0 N/A N/A N/A 12.0 

Pit 1 Metric ASB 07/16/91 1798 176.6 3615.72 47.8 N/A N/A N/A 30.6 

Pit 2 Metric ASB 07/17/91 1995 216.6 3615.72 71.6 N/A N/A N/A 10.1 

Pit 3 (BH-1) Metric ASB 07/18/91 1918 131.5 3615.71 32.8 N/A N/A N/A ND 

Pit 3 (BH-2) Metric ASB 07/18/91 1948 138.5 3615.68 29.5 N/A N/A N/A ND 

SG 86 Metric ASB 07/22/91 1710 268.2 3613.52 40.7 N/A N/A N/A 33.6 

' HLA = Harding Lawson Associates, 1991 2 ASB = Abandoned soil boring bgs = Below ground surface 
Metric = Metric Corporation, 1991 MW = Monitor well NA = Not available 
Hall-NUS = Halliburton NUS, 1992 RW = Product recovery well N/A = Not applicable 
B&R = Brown & Root Environmental, 1993 3 Depth below ground surface (feet) to ND = Not detected 

uppermost clay reported on boring log 

4115(3)\CL0S-PLN.19»DRILUNG.19S 



SO<K DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-1. Summary of Previous Soil Borings and Monitor Wells 
Roswell Compressor Station No. 9 

Page 2 of 3 

Boring No. Source1 

Boring 
Type2 

Date of 
Completion 

Location Ground 
Surface 

Elevation 

Total 
Depth 

(feet bgs) 

Casing 
Diameter 
(inches) 

Screened 
Interval 

(feet bgs) 

Top of 
Sand Pack 
(feet bgs) 

Top of 
Upper Clay3 

(feet bgs) Boring No. Source1 

Boring 
Type2 

Date of 
Completion North East 

Ground 
Surface 

Elevation 

Total 
Depth 

(feet bgs) 

Casing 
Diameter 
(inches) 

Screened 
Interval 

(feet bgs) 

Top of 
Sand Pack 
(feet bgs) 

Top of 
Upper Clay3 

(feet bgs) 

SG 91 Metric ASB 07/22/91 2053.2 66.5 3612.28 33.0 N/A N/A N/A 28.2 

SG 349 Metric ASB 07/25/91 2160.2 79.0 3615.56 30.4 N/A N/A N/A 29.7 

SG 360 Metric ASB 07/25/91 2261.5 166.8 3610.83 29.4 N/A N/A N/A 28.9 

SG 361 Metric ASB 07/25/91 2261.5 277.8 3610.15 41.3 N/A N/A N/A 38.9 

OS BH-1 Metric ASB 07/22/91 1664.9 375.9 3622.30 35.7 N/A N/A N/A 34.5 

OS BH-2 Metric ASB 07/24/91 1826.0 379.0 3618.39 70.6 N/A N/A N/A 22.1 

OS BH-3 Metric ASB 07/26/91 2108.7 495.1 3607.04 55.0 N/A N/A N/A 10.2 

OS BH-4 Metric ASB 07/29/91 2181.6 386.6 3604.95 31.0 N/A N/A N/A 24.4 

OS BH-5 Metric ASB 07/30/91 1992.0 389.5 3611.12 24.8 N/A N/A N/A 19.9 

OS BH-6 Metric ASB 07/30/91 1817.5 460.9 3619.15 72.6 N/A N/A N/A ND 

OS BH-7 Metric ASB 07/31/91 1827.6 505.7 3616.69 40.3 N/A N/A N/A 22.0 

OS BH-8 Metric ASB 07/31/91 1671.9 460.8 3620.04 49.9 N/A N/A N/A 33.9 

OS BH-9 Metric ASB 08/01/91 1891.6 467.2 3614.77 49.7 N/A N/A N/A 31.0 

BH-10 Metric ASB 11/15/91 NA NA 3617.33 37.8 N/A N/A N/A 27.8 

BH-11 Metric ASB 11/15/91 NA NA 3617.60 37.8 N/A N/A N/A 28.9 

HLA = Harding Lawson Associates, 1991 
Metric = Metric Corporation, 1991 
Hall-NUS = Halliburton NUS, 1992 
B&R = Brown & Root Environmental, 1993 

ASB = Abandoned soil boring 
MW = Monitor well 
RW = Product recovery well 
Depth below ground surface (feet) to 
uppermost clay reported on boring log 

bgs = Below ground surface 
NA = Not available 
N/A = Not applicable 
ND = Not detected 

4115(3)\CLOS-PLN.195\DRILLING.195 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-1. Summary of Previous Soil Borings and Monitor Wells 
Roswell Compressor Station No. 9 

Page 3 of 3 

Boring No. Source1 

Boring 
Type2 

Date of 
Completion 

Location Ground 
Surface 
Elevation 

Total 
Depth 

(feet bgs) 

Casing 
Diameter 
(inches) 

Screened 
Interval 

(feet bgs) 

Top of 
Sand Pack 
(feet bgs) 

Top of 
Upper Clay3 

(feet bgs) Boring No. Source1 

Boring 
Type2 

Date of 
Completion North East 

Ground 
Surface 
Elevation 

Total 
Depth 

(feet bgs) 

Casing 
Diameter 
(inches) 

Screened 
Interval 

(feet bgs) 

Top of 
Sand Pack 
(feet bgs) 

Top of 
Upper Clay3 

(feet bgs) 

MW-1 Hall-NUS MW/RW 7/21/92 2001.4 217.6 NA 68 4 28-68 25.2 NA 

MW-1B B&R MW/RW 04/21/93 1854.0 265.5 3609.964 65.5 2 55-65 53 34.5 

MW-2 B&R MW/RW 04/21/93 2034.3 102.4 3611.764 65.0 2 55-65 53 30 

MW-3 B&R MW 04/26/93 1629.8 265.3 3614.884 72.5 2 60-70 58 32 

MW-5 B&R MW 04/28/93 2049.7 -151.0 3612.76" 70 2 60-70 58 19.5 

SB-1A B&R ASB 04/20/93 NA NA 3613.484 41.5 N/A N/A N/A ND 

SB-1C B&R ASB 04/29/93 NA NA 3606.084 36.0 N/A N/A N/A 30 

SB-4 B&R ASB 04/25/93 NA NA 3604.784 75 N/A N/A N/A 18 

RB-1 B&R ASB 6/13/93 1914 222 3613.22" 36.3 N/A N/A N/A 36.0 

RB-2 B&R ASB 6/12/93 1962 254 3611.11" 34.5 N/A N/A N/A 34.30 

RB-3 B&R ASB 6/12/93 1953 220 3612.76" 42 N/A N/A N/A 41.25 

RB-4 B&R ASB 6/13/93 1943 175 3614.41" 39 N/A N/A N/A 37.75 

RB-5 B&R ASB 6/13/93 2027 213 3608.61" 32 N/A N/A N/A 31.50 

RB-6 B&R ASB NA 1989 206 3613.36" 38.5 N/A N/A N/A 38.5 

RW-1 (RB-7) B&R RW 6/13/93 1987 222 3612.32" 42.5 4 36.8-41.7 34.8 41.5 

MW-6 DBS&A MW 12/1/94 1607.4 -266.2 3618.62 79 2 59.9-74.9 57.1 35.5 

1 HLA = Harding Lawson Associates, 1991 2 ASB = Abandoned soil boring bgs = Below ground surface 4 Original survey to arbitrary datum corrected 
Metric = Metric Corporation, 1991 MW = Monitor well NA = Not available to elevations above sea level by referencing 
Hall-NUS = Halliburton NUS, 1992 RW = Product recovery well N/A = Not applicable boring elevations to the surveyed elevation 
B&R = Brown & Root Environmental, 1993 3 Depth below ground surface (feet) to ND = Not detected of MW-3 (3614.88 asl). 
DBS&A = Daniel B. Stephens & Associates, Inc., 1994 uppermost clay reported on boring log 

411S(3)\ClOS-PlN.195\DRILllNG.19S 



D A N I E L B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 1 of 6 

Sample ID Source2 

Concentration1 

Sample ID Source2 1,1,1-TCA 1,1-DCA Acetone 
Chloro­

benzene 
Chloro­

form PCA PCE 
Freon-

113 
Methylene 
chloride Benzene Toluene 

Ethyl­
benzene 

Total 
Xylenes 

TPH 
(mg/kg) 

SB9-6 @ 8-11' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA <20 

SB9-6 @ 18-20' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA <20 

SB9-6 @ 20-23' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA 120 

SB9-6 @ 26-28' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA <20 

SB9-6 @ 26-28' Tube #5 HLA <5 ND <10 <5 ND <5 ND 6 16 ND ND <5 <5 <20 

SB9-6 @ 26-28' Tube #6 HLA <7 ND <14 <7 ND <7 ND 23* 9* ND ND <7 <7 <20 

SB9-7 @ 9-12' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA 1100 

SB9-7 @ 21.5-24' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA 2000 

SB9-7 @ 25.5-28' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA 2500 

SB9-7 @ 29-32' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA 11000 

SB9-7 @ 29-32' Tube #7 HLA <1300 ND <2600 <1300 ND <1300 ND 5100 <1300 ND ND 720 1800 5000 

SB9-7 @ 35-37' HLA NA NA NA NA NA NA NA NA NA NA NA NA NA 4600 

SB9-7 @ 35-37' Tube #8 HLA <640 ND <1300 <640 ND <640 ND <640 <640 ND ND 1800 4200 13000 

SB9-7 @ 35-37' Tube #9 HLA 2000 ND <1300 <670 ND 2100 ND <670 <670 ND ND 2800 6500 30000 

P9-OS-349 @ 5' HLA <5 ND <11 <5 ND <5 ND 26* 6* ND ND <5 <5 <20 

P9-OS-349 @ 10' HLA <6 ND <11 <6 ND <6 ND 18 9 ND ND <6 <6 100 

P9-OS-349 @ 20' HLA <5 ND <11 <5 ND <5 ND 45* <5* ND ND <5 <5 <20 

P9-OS-349 @ 25' HLA <5 ND <11 <5 ND <5 ND 21 10 ND ND <5 <5 100 

1 Concentrations are in |ig/kg unless otherwise noted 
2 HLA = Harding Lawson Associates (1991a) 

Metric = Metric Corporation (1991) 
B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

1,1,1-TCA = 1,1,1-Trichloroethane 
1,1-DCA = 1,1-Dichloroethane 
PCA = Tetrachloroethane 
PCE = Tetrachloroethene 
Freon-113 = 1,1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

NA = Not analyzed 
ND = Not detected 
* = Compound was also detected in the QC blanks 

4115(2)\CLOS-PLN.FNL\SO-V&SV.531 



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

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Rosweli Compressor Station No. 9 

Page 2 of 6 

Sample ID Source2 

Concentration1 

Sample ID Source2 1,1,1-TCA 1,1-DCA Acetone 
Chloro­

benzene 
Chloro­

form PCA PCE 
Freon-

113 
Methylene 
chloride Benzene Toluene 

Ethyl­
benzene 

Total 
Xylenes 

TPH 
(mg/kg) 

P9-OS-349 @ 30' HLA <7 ND <14 <7 ND <7 ND 45* <7 ND ND <7 <7 <20 

P9-OS-349 @ 35' HLA <7 ND <14 <7 ND <7 ND 39 15 ND ND <1 <7 <20 

P9-OS-349 @ 40' HLA <5 ND <10 <5 ND <5 ND 40 8 ND ND <5 <5 <20 

P9-OS-377 @ 5' HLA <6 ND 34* <6 ND <6 ND <6 <6 ND ND <6 <6 200 

P9-OS-377 @ 10' HLA <6 ND 27* <6 ND <6 ND <6 <6 ND ND <6 <6 <20 

P9-OS-377 @ 15' HLA <6 ND 27* <6 ND <6 ND <6 11 ND ND <6 <6 <20 

P9-OS-377 @ 20' HLA <7 ND 37* <7 ND <7 ND <7 7 ND ND <7 <7 <20 

P9-OS-377 @ 25' HLA <6 ND <12 <6 ND <6 ND 46 36 ND ND <6 <6 <20 

P9-OS-377 @ 30' HLA <7 ND <13 <7 ND <7 ND 69 23 ND ND <7 <7 <20 

Pit 1 @ 2.8-3.0' Metric 3200 ND NA ND ND ND ND NA ND NA NA NA NA 25000 

Pit 1 @ 9.2-9.4' Metric 19000 ND NA ND ND ND 260 NA ND NA NA NA NA 39000 

Pit 1 @ 13.5-13.7' Metric 18000 590 NA ND 200 ND 330 NA ND NA NA NA NA 55000 

Pit 1 @ 18.8-19.0' Metric 330 ND NA ND ND ND 870 NA ND NA NA NA NA 20000 

Pit 1 @ 26.8-27.0' Metric ND ND NA ND ND ND 160 NA ND NA NA NA NA 11000 

Pit 1 @ 30.6-30.8' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 16 

Pit 1 @ 41.6-41.8' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND 16 

Pit 1 @ 43.5-43.7' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND 56 

Concentrations are in ug/kg unless otherwise noted 

HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 
B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

1,1,1-TCA = 1,1,1-Trichloroethane 
1,1-DCA = 1,1-Dichloroethane 
PCA = Tetrachloroethane 
PCE = Tetrachloroethene 
Freon-113 = 1,1,2-Trichloro-1,2,2-trifluoraethane 
TPH = Total petroleum hydrocarbons 

NA = Not analyzed 
ND = Not detected 
* = Compound was also detected in the QC blanks 

4115(2)\CLOS-PLN.FNL\SO-V&SV531 



SO(K DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 3 of 6 

Sample ID Source2 

Concentration1 

Sample ID Source2 1,1,1-TCA 1,1-DCA Acetone 
Chloro­

benzene 
Chloro­

form PCA PCE 
Freon-

113 
Methylene 
chloride Benzene Toluene 

Ethyl­
benzene 

Total 
Xylenes 

TPH 
(mg/kg) 

Pit 2 #1 @ 18.7-18.9' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

Pit 2 #2 0 18.7-18.9' Metric 370 ND NA ND ND ND 650 NA ND NA NA NA NA 13000 

Pit 2 @ 26.0-26.2' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 170 

Pit 2 @ 29.1-29.3' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

Pit 2 @ 39.8-39.9' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 2600 

Pit 2 @ 44.1-44.3' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND 44 

Pit 2 @ 57.5-57.8' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 250 

Pit 2 @ 69.9-70.1' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

Pit 3 BH-1 @ 30.7-30.9' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

Pit 3 BH-2 @ 25.0-25.2' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

SG 86 @ 13.5-13.7' Metric 240 ND NA ND ND ND 1900 NA ND NA NA NA NA 18000 

SG 86 @ 18.7-18.9' Metric ND ND NA ND ND ND 230 NA ND NA NA NA NA 5200 

SG 86 @ 24.9-25.1' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 86 @ 35.0-35.2' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 8.0 

SG 86 @ 40.5-40.7' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

SG 91 @ 28.6-28.8' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

SG 349 @ 0.0-1.8' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 349 @ 2.9-4.6' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

' Concentrations are in ug/kg unless otherwise noted 

' HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 
B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

1,1,1-TCA = 1,1,1-Trichloroethane 
1,1-DCA = 1,1-Dichloroethane 
PCA = Tetrachloroethane 
PCE = Tetrachloroethene 
Freon-113 = 1,1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

NA = Not analyzed 
ND = Not detected 
* = Compound was also detected in the QC blanks 

4115(2)\CLOS-PLN.FNL\SO-V&SV.631 



SOCK DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 4 of 6 

Sample ID Source2 

Concentration1 

Sample ID Source2 1,1,1-TCA 1,1-DCA Acetone 
Chloro­
benzene 

Chloro­
form PCA PCE 

Freon-
113 

Methylene 
chloride Benzene Toluene 

Ethyl­
benzene 

Total 
Xylenes 

TPH 
(mg/kg) 

SG 349 @ 9.0-10.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 349 @ 14.0-14.8' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 349 @ 20.3-21.3' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 349 @ 5.3-26.3' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 349 @ 29.7-30.4' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

SG 360 @ 0.0-2.5' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 360 @ 4.0-5.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 360 @ 9.0-9.9' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 360 @ 14.0-14.7' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 360 @ 19.0-20.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 360 @ 24.0-25.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 360 @ 29.0-29.4' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 2.0 

SG 361 @ 0.0-2.5' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 361 @ 4.0-5.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 361 @ 9.0-10.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 361 @ 16.0-16.4' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 361 @ 19.5-19.8' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

SG 361 @ 24.0-25.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

Concentrations are in Mg/kg unless otherwise noted 
2 HLA = Harding Lawson Associates (1991a) 

Metric = Metric Corporation (1991) 
B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

1,1,1-TCA = 1,1,1-Trichloroethane 
1,1-DCA = 1,1-Dichloroethane 
PCA = Tetrachloroethane 
PCE = Tetrachloroethene 
Freon-113 = 1,1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

NA = Not analyzed 
ND = Not detected 
* = Compound was also detected in the QC blanks 

4115(2)\CLOS-PLN.FNL\SO-V&SV.531 



SOCK DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 5 of 6 

Sample ID Source2 

Concentration1 

Sample ID Source2 1,1,1-TCA 1,1-DCA Acetone 
Chloro­
benzene 

Chloro­
form PCA PCE 

Freon-
113 

Methylene 
chloride Benzene Toluene 

Ethyl­
benzene 

Total 
Xylenes 

TPH 
(mg/kg) 

SG 361 @ 38.0-39.3' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

OS BH-1 @ 18.9-19.1' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 12 

OS BH-1 @ 34.3-34.5' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

OS BH-2 @ 9.9-10.1' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

OS BH-2 @ 22.5-22.6' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

OS BH-2 @ 31.1-31.3' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 68 

OS BH-2 @ 41.8-42.0' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 24 

OS BH-2 @ 55.2-55.4' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 16 

OS BH-2 @ 69.0-69.2' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 16 

OS BH-3 @ 21.0-21.2' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

OS BH-3 @ 44.1-44.3' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 16 

OS BH-3 @ 54.7-55.0' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND 16 

OS BH-4 @ 27.5-27.7' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

OS BH-5 @ 14.0-14.2' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

OS BH-5 @ 19.6-19.9' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 16 

OS BH-5 @ 23.4-23.6' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND 12 

OS BH-6 @ 13.6-13.8' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 12 

OS BH-6 @ 47.0-47.2' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

Concentrations are in ug/kg unless otherwise noted 

HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 
B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

1,1,1-TCA = 1,1,1-Trichloroethane 
1,1-DCA = 1,1-Dichloroethane 
PCA = Tetrachloroethane 
PCE = Tetrachloroethene 
Freon-113 = 1,1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

NA = Not analyzed 
ND = Not detected 
* = Compound was also detected in the QC blanks 
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S O C K DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-2. Summary of Organic Compounds Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 6 of 6 

Sample ID Source2 

Concentration1 

Sample ID Source2 1,1,1-TCA 1,1-DCA Acetone 
Chloro­

benzene 
Chloro­

form PCA PCE 
Freon-

113 
Methylene 
chloride Benzene Toluene 

Ethyl­
benzene 

Total 
Xylenes 

TPH 
(mg/kg) 

OS BH-6 @ 52.6-52.8' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

OS BH-6 @ 70.0-71.0' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

OS BH-7 @ 22.1-22.3' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND ND 

OS BH-7 @ 33.5-33.7' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA ND 

OS BH-7 @ 37.0-37.2' Metric ND ND NA ND ND ND 170 NA ND ND ND 190 440 12 

OS BH-8 @ 4.6-4.9' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 12 

OS BH-8 @ 33.9-34.1' Metric ND ND NA 120 ND ND 160 NA ND NA NA NA NA ND 

OS BH-8 @ 49.7-49.9' Metric ND ND NA ND ND ND ND NA ND ND ND 140 300 12 

OS BH-9 @ 4.5-4.9' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 8 

OS BH-9 @ 32.0-32.5' Metric ND ND NA ND ND ND ND NA ND NA NA NA NA 150 

OS BH-9 @ 49.5-49.7' Metric ND ND NA ND ND ND ND NA ND ND ND ND ND 8 

BH-10 @ 37.3-37.6' Metric NA NA NA ND NA NA NA NA NA ND ND ND ND ND 

BH-11 @ 36.3-36.7' Metric NA NA NA ND NA NA NA NA NA ND ND ND ND 8 

SB-1C @ 25-26' B&R NA NA NA NA NA NA NA NA NA NA NA NA NA <20 

SB-5 @ 19-21' B&R NA NA NA NA NA NA NA NA NA NA NA NA NA <20 

SB-5 @ 64-66' B&R NA NA NA NA NA NA NA NA NA NA NA NA NA <20 

Concentrations are in ug/kg unless otherwise noted 

HLA = Harding Lawson Associates (1991a) 
Metric = Metric Corporation (1991) 
B&R = Brown and Root Environmental (1993) 
Note: All HLA analyses performed in on-site mobile laboratory 

1,1,1-TCA = 1,1,1-Trichloroethane 
1,1-DCA = 1,1-Dichloroethane 
PCA = Tetrachloroethane 
PCE = Tetrachloroethene 
Freon-113 = 1,1,2-Trichloro-1,2,2-trifluoroethane 
TPH = Total petroleum hydrocarbons 

NA = Not analyzed 
ND = Not detected 

* = Compound was also detected in the QC blanks 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-3. Summary of TCLP Inorganic Constituents Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 1 of 2 

Sample ID Source1 

Concentration (mg/L) 

Sample ID Source1 

Arsenic 
(TCLP Extract) 

Barium 
(TCLP Extract) 

Cadmium 
(TCLP Extract) 

Chromium 
(TCLP Extract) 

Lead 
(TCLP Extract) 

Mercury 
(TCLP Extract) 

Selenium 
(TCLP Extract) 

Silver 
(TCLP Extract) 

TCLP Limit — 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0 

SB9-6 @ 8-11' HLA 0.004 0.63 0.0010 <0.006 <0.002 <0.0002 <0.003 <0.0005 

SB9-6 @ 18-20' HLA <0.003 1.21 <0.0005 <0.006 <0.002 <0.0002 <0.003 <0.0005 

SB9-6 @ 20-23' HLA <0.003 0.7 <0.0005 0.011 <0.002 <0.0002 <0.003 0.0026 

SB9-6 @ 26-28" HLA <0.003 1.22 0.0006 0.006 0.008 <0.0002 <0.003 <0.0005 

SB9-6 @ 26-28' Tube #5 HLA <0.003 1.3 0.0012 0.007 0.002 <0.0002 <0.003 <0.0005 

SB9-6 @ 26-28' Tube #6 HLA 0.009 0.010 0.0008 0.011 <0.002 <0.0002 <0.003 <0.0005 

SB9-7 @ 9-12' HLA <0.003 0.75 0.0005 0.007 0.003 <0.0002 <0.003 <0.0005 

SB9-7 @ 21.5-24' HLA 0.004 2.22 0.0010 <0.006 <0.002 <0.0002 <0.003 <0.0005 

SB9-7 @ 25.5-28' HLA <0.003 1.81 <0.0005 0.009 <0.002 <0.0002 <0.003 <0.0005 

SB9-7 @ 29-32' HLA 0.008 3.59 0.0011 0.009 <0.002 <0.0002 <0.003 <0.0005 

SB9-7 @ 29-32' Tube #7 HLA 0.008 1.81 0.0012 0.006 <0.002 <0.0002 <0.003 <0.0005 

SB9-7 @ 35-37' HLA 0.008 1.72 0.0007 0.007 <0.002 <0.0002 <0.003 <0.0005 

SB9-7 @ 35-37' Tube #8 HLA 0.005 1.84 0.0006 <0.006 <0.002 <0.0002 <0.003 <0.0005 

SB9-7 @ 35-37' Tube #9 HLA 0.004 3.12 0.0006 0.01 <0.002 <0.0002 <0.003 <0.0005 

P9-OS-349 @ 5' HLA 0.007 1.21 0.0009 0.012 0.012 <0.0002 <0.003 <0.0006 

P9-OS-349 @ 10' HLA 0.005 0.4 <0.0006 0.013 0.011 <0.0002 <0.01 <0.0006 

P9-OS-349 @ 20' HLA <0.003 0.77 <0.0006 0.009 0.004 <0.0002 <0.003 <0.0006 

1 HLA = Harding Lawson Associates (1991a) 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-3. Summary of TCLP Inorganic Constituents Detected in Soil Samples 
Roswell Compressor Station No. 9 

Page 2 of 2 

Sample ID Source1 

Concentration (mg/L) 

Sample ID Source1 

Arsenic 
(TCLP Extract) 

Barium 
(TCLP Extract) 

Cadmium 
(TCLP Extract) 

Chromium 
(TCLP Extract) 

Lead 
(TCLP Extract) 

Mercury 
(TCLP Extract) 

Selenium 
(TCLP Extract) 

Silver 
(TCLP Extract) 

TCLP Limit — 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0 

P9-OS-349 @ 30' HLA <0.003 1.48 <0.0006 0.009 0.007 <0.0002 <0.003 <0.0006 

P9-OS-349 @ 35' HLA <0.003 1.36 <0.0006 0.011 0.005 <0.0002 <0.003 <0.0006 

P9-OS-349 @ 40' HLA 0.005 0.23 0.0013 <0.007 <0.002 <0.0002 <0.003 <0.0006 

P9-OS-377 @ 5' HLA 0.004 1.05 <0.0006 0.009 0.003 <0.0002 <0.003 <0.0006 

P9-OS-377 @ 10' HLA 0.01 0.19 0.0018 0.007 0.004 <0.0002 <0.01 <0.0006 

P9-OS-377 @ 15' HLA <0.003 0.15 0.003 0.011 0.009 <0.0002 <0.003 <0.0006 

P9-OS-377 @ 20' HLA 0.003 0.16 0.0010 0.011 0.003 <0.0002 <0.01 <0.0006 

P9-OS-377 @ 25' HLA 0.006 0.06 0.0009 <0.007 <0.002 <0.0002 <0.02 <0.0006 

P9-OS-377 @ 30' HLA 0.011 0.32 <0.0006 <0.007 <0.002 <0.0002 <0.003 <0.0006 

' HLA = Harding Lawson Associates (1991a) 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 
— ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-4. Summary of Organic Compounds Detected in Ground-Water Samples 
Roswell Compressor Station No. 9 

Sample ID Source2 Date 

Concentration1 

Sample ID Source2 Date Benzene Toluene 
Ethyl­

benzene o-Xylene 
p-Xylene, 
m-Xylene 1,1,1-TCA 1,1-DCA 

2-Butanone 
(MEK) Naphthalene 

2-Methyl-
naphthalene 

4-Methyl-
phenol 

Petroleum 
Hydrocarbons 

(mg/L) 

NMWQCC Ground-Water 
Standard 

10 750 750 6203 60 NS NS NS 30" NS NS 

MW-1 HB 09/21/92 370 61 110 120 820 180 560 220 34 51 250 37 

MW-2 B&R 10/09/93 6,500 15,000 2,100 13, OOO3 <300 <300 NA NA NA NA NA 

MW-3 B&R 04/30/93 <5 <5 <5 NA NA <5 <5 NA NA NA NA <0.2 

MW-5 B&R 04/30/93 <5 <5 <5 NA NA <5 <5 NA NA NA NA <0.2 

MW-6 DBS&A 12/02/94 <0.5 <0.5 <0.5 <0.53 <0.2 <0.2 NA NA NA NA <2.5 

TW-1 DBS&A 12/22/94 <1 <5 <5 <5 <5 <5 <100 <10 <10 <10 NA 

Well #55 DBS&A 12/22/94 <1 <5 <5 <5 <5 <5 <100 NA NA NA NA 

1 Concentrations are in ug/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 
4 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 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 3-5. Summary of Inorganic Constituents Detected in Ground-Water Samples 
Roswell Compressor Station No. 9 

Sample ID Source1 Date 

Concentration (mg/L) 

Sample ID Source1 Date 

Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

TDS Sample ID Source1 Date T D T D T D T D T D T D T D T D TDS 

NMWQCC Ground-Water 
Standards 

NS 0.1 NS 1.0 NS 0.01 NS 0.05 NS 0.05 0.002 NS NS 0.05 NS 0.05 1000 

MW-1 HB 09/21/92 0.19 NA 4.4 NA <0.005 NA 0.01 NA <0.05 NA <0.0002 NA <0.003 NA <0.01 NA NA 

MW-3 B&R 04/30/93 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 3,400 MW-3 

CES 03/23/94 <0.03 <0.03 0.09 0.02 <0.01 <0.01 <0.01 <0.01 0.04 <0.03 <0.0002 <0.0002 <0.04 <0.04 <0.01 <0.01 NA 

MW-5 B&R 04/30/93 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 3,800 MW-5 

CES 03/23/94 <0.03 <0.03 0.38 0.01 <0.01 <0.01 0.03 <0.01 0.04 <0.03 <0.0002 <0.0002 <0.04 <0.04 <0.01 <0.01 NA 

TW-1 DBS&A 12/22/94 <0.05 NA 0.14 NA <0.005 NA <0.01 NA 0.06 NA <0.0002 NA <0.1 NA <0.01 NA 1,290 

Well #5 2 DBS&A 12/22/94 <0.05 NA 0.02 NA <0.005 NA <0.01 NA <0.05 NA <0.0002 NA <0.1 NA <0.01 NA 2,420 

1 HB = Halliburton NUS Environmental Corp. (1992) 
B&R = Brown and Root Environmental (1993) 
CES = Cypress Engineering Services (1994) 
DBS&A = Daniel B. Stephens & Associates, Inc. (1994) 

2 Off-site water supply well; see Figure 2-5 for location. 

TDS = Total dissolved solids 
T = Total metals concentrations determined on unfiltered samples 
D = Dissolved metals concentrations determined on samples filtered in the laboratory prior to analysis 
NA = Not analyzed 
NS = Not standard 

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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ENVIRONMENTAL SCIENTISTS ANO ENGINEERS 

Table 3-6. Well Coordinates and Depth to Water 
for Existing Monitor Wells 

Monitor Well Location1 

RP 
Elevation2 

(feet asl) 
DTW3 

(feet) 

Ground-Water 
Elevation 
(feet asl) 

Date/Time 
Measured 

RW-1 N1999.1 E224.4 3612.03 NA NA NA 

MW-1 N2001.4 E217.6 3612.95 NA NA NA 

MW-1B N1854.0 E265.5 3610.44 NA NA NA 

MW-2 N2034.3 E102.4 3612.83 NA NA NA 

MW-3 N1629.8 E265.3 3614.88 64.6 
64.58 

3550.28 
3550.30 

12/04/94 1145 
12/22/94 1721 

MW-5 N2049.7 W151.0 3612.78 62.55 
62.64 

3550.23 
3550.14 

12/04/94 1140 
12/22/94 1728 

MW-6 N1607.4 W266.2 3618.62 65.5 
63.59 

3553.12 
3555.03 

12/04/94 1155 
12/22/94 1715 

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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ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Table 6-1. Analytical Parameters, Methods, and Data Quality Objectives 

Analyte Class EPA Method1 

Precision 
Objective 

(RPD)2 

Accuracy 
Objective 

(%R)3 

Completeness 
Objective 

(%) 

Soils and Ground Water 

VOCs 8240 20 80 to 120 90 

SVOCs 8270 30 60 to 140 90 

PCBs 8080 30 60 to 140 90 

Appendix IX total metals4 6010/7000 20 80 - 120 90 

Total cyanide 9012 20 80 to 120 90 

Total sulfide 9030 20 80 to 120 90 

Total petroleum hydrocarbons 418.1 20 NA 90 

Ground Water Only 

Major cations5 6010 20 NA 90 

Total alkalinity 310.1 20 NA 90 

Chloride 9250 20 NA 90 

Sulfate 9038 20 NA 90 

Nitrate and nitrite 9200 20 NA 90 

TDS 160.1 20 NA 90 

' U . S . EPA, 1986. 
2 Relative percent difference between duplicate. 
3 Percent recovery of matrix spike. 
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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Table 6-2. Sample Collection Protocol 

Analyte 
EPA 

Method Sample Volume/Container Sample Preservation 
Holding 
Time 

Soil Matrix 

VOCs 8010/8020 2.5" x 6" brass ring Chill to 4°C 14 days 

SVOCs 8270 2.5" x 6" brass ring Chill to 4°C 14/40 days 

PCBs 8080 2.5" x 6" brass ring Chill to 4°C 14/40 days 

Appendix IX metals1 6010/7000 2.5" x 6" brass ring Chill to 4°C 6 months 

Total cyanide 9010 2.5" x 6" brass ring Chill to 4°C 14 days 

Total sulfide 9030 2.5" x 6" brass ring Chill to 4°C 7 days 

TPH (gasoline) 418.1 2.5" x 6" brass ring Chill to 4°C 28 days 

Ground-Water Matrix 

VOCs 8240 Two 40-mL septum vials HCI to pH<2; chill to 4°C 14 days 

SVOCs 8270 1 L glass Chill to 4°C 7/40 days 

Pests/PCBs 8080 1 L glass Chill to 4°C 7/40 days 

Phosphorus pesticides 8140 1 L glass Chill to 4°C 7/40 days 

Chlorinated herbicides 8150 1 L glass Chill to 4°C 7/40 days 

Appendix IX metals1 6010/7000 1 L glass Chill to 4°C 6 months 

Total cyanide 9010 1 L glass NaOH to pH>12 14 days 

Total sulfide 9030 1 L glass ZnAc + NaOH to pH>12 7 days 

TPH (gasoline) 418.1 Two 40-mL septum vials HCI to pH<2; chill to 4°C 28 days 

Major cations2 3010/6010 500-mL plastic HN0 3 to pH<2 6 months 

Bicarbonate (total) 310.1 500-mL plastic Chill to 4°C 14 days 

Chloride (total) 9250 500-mL plastic Chill to 4°C 28 days 

Nitrate (total) 9200 500-mL plastic H 2S0 4 to pH<2; chill to 4°C 28 days 

Sulfate (total) 9038 500-mL plastic Chill to 4°C 28 days 

TDS 160.1 500-mL plastic Cihll to 4°C 7 days 

Note: All laboratory analyses to be performed 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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APPENDIX A 

NMED NOTICE OF 
DEFICIENCY 



March 7, 1994 
Notice of Deficiency 



ATTACHMENT 

TRANSWESTERN PIPELINE COMPANY 

NOTICE OF DEFICIENCY 

Liquid Waste Impoundment Closure Plan 

MARCH 7, 1994 

Introduction: 

The f o l l o w i n g i s a l i s t 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 i n bold, below, are taken 
d i r e c t l y from the te x t submitted by TW, dated June 21, 1993: 

I . Closure Plan [HWMR-7, Part VI, 40 CFR, §§265.111 and 112] 

a) Provide a comprehensive Closure Plan i d e n t i f y i n g the 
steps necessary to perform closure of the Compression 
Station No. 9 Surface Impoundment ( h e r e a f t e r , f a c i l i t y ) . 
Include a description of how f i n a l closure of the 
f a c i l i t y w i l l be conducted. 

b) Present a closure schedule for the surface impoundment 
i n question, including at a minimum, the t o t a l time 
required to close the hazardous waste management unit 
and the time required f o r intervening closure 
a c t i v i t i e s which w i l l allow tracking of the progress of 
the p a r t i a l and f i n a l closure. 

c) (Page 5, Section 5.0,): "Summary of Interim Corrective 
Measures" 

Submit a report to HRMB, on a monthly basis, describing 
the status of the i n t e r i m corrective measures being 
implemented by TW. This w i l l enable HRMB to keep track 
of the progress of the corrective action i n t e r i m 
.measures. 

d) (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 
t h i s statement. The copy of the Brown and Root l e t t e r 
report, enclosed i n a September 7, 1993 l e t t e r to Mr. 
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Edward Horst, i s i n s u f f i c i e n t documentation to support 
t h i s statement. 

e) Provide a map sim i l a r to Brown and Root's Attachment 1 
of May 15, 1993, but with the l i m i t s of the recoverable 
petroleum hydrocarbons c l e a r l y established such that 
the l a t e r a l and v e r t i c a l extent of the contamination 
plume l i m i t s of i n t e r e s t w i l l no longer be termed 
"suspect" as indicated on the TW's Attachment 1 
mentioned above. Include an i n d i c a t i o n of the 
locations of monitoring wells. 

f) (Page 6, Section 7.0, paragraph 4): "... an inside-out 
approach w i l l be used to determine boring locations." 

Provide an adequate method to delineate the horizontal 
and v e r t i c a l extent of contamination. This i s -required 
because the general application of an "inside-out" 
approach to investigating the contamination, both 
w i t h i n the perched aquifer and the uppermost aquifer i s 
acceptable, however, the approach specified i n t h i s 
section i s inadequate f o r delineating the extent of the 
contamination both v e r t i c a l l y and h o r i z o n t a l l y . 

g) Submit a s i t e - s p e c i f i c map i n d i c a t i n g the location of 
the l i q u i d waste impoundment under discussion i n 
r e l a t i o n to the f a c i l i t y s i t e . Include TW's Figure 2 
that was mentioned, but not included i n 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 s i t e , including, the methods and steps TW 
plans to use for removing, transporting, t r e a t i n g , 
s t o r i n g or disposing of a l l hazardous waste of 
in t e r e s t . 

i ) Submit a det a i l e d description of the measures that w i l l 
be taken to remove or decontaminate a l l hazardous waste 
residues and contaminated equipment, containment 
system, structures, and soi l s during f i n a l closure. 

I I . Amendment of Plan [HWMR-7, Part VI, 40 CFR, §265.112(c)] 

The Closure Plan must contain provisions f o r possible amendment 
of the Closure Plan and fo r n o t i f y i n g the Secretary, NMED at 
least 60 days p r i o r to the any proposed change(s) i n corrective 
action design or operation, preceded by a 180 day n o t i f i c a t i o n to 
the date on which TW expects to begin closure of the surface 
impoundment, i n accordance with the approved closure plan. 
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I I I . Disposal or Decontamination of Equipment, Structures and 
Soils [HWMR-7, Part VI, 4U CFR, §265.114] 

a) Demonstrate how disposal or decontamination of a l l 
equipment, s o i l s , and structures w i l l be conducted 
during p a r t i a l and f i n a l closure periods. Include the 
an t i c i p a t e d amount of time w i t h i n which TW plans to 
submit to the Secretary, NMED, by registered m a i l , a 
c e r t i f i c a t i o n that the hazardous waste management 
f a c i l i t y has been closed i n accordance w i t h 
s p e c i f i c a t i o n s i n the approved closure plan. 

b) (Page 5, Section 6.0, f i r s t paragraph): "Remediation of 
the shallow perched zone..." 

Explain the "natural clay basin", and the "presumed 
basin", described i n e a r l i e r portions of the Closure 
Plan [ Section 4.0, paragraph 3, f o u r t h sentence; and 
paragraph 4, f i r s t sentence]. This i s confusing and 
may lead to misunderstanding i n the fu t u r e . 

TW must assign a formal t i t l e to the l i q u i d waste 
impoundment f o r a l l subsequent documentation. For 
purposes of the assessment p o r t i o n of the Closure Plan, 
the saturated material within'the l i q u i d waste 
impoundment should henceforth be referred to as the 
"perched aquifer". 

IV. Ground Water monitoring [HWMR-7, Part VI, §265.90-93] 

a) Provide a ground-water monitoring program capable of 
determining the f a c i l i t y ' s impact on the q u a l i t y of the 
ground water i n the uppermost aquifer underlying the 
f a c i l i t y . The ground water monitoring system must be 
capable of y i e l d i n g ground water samples f o r analysis. 
Also explain how any leachate c o l l e c t i o n , and run-on 
and run-off controls w i l l 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 q u a l i t y assessment plan) are o u t l i n e d and 

' described i n HWMR-7, Part VI, 40 CFR, §265.93 (d) (4), 
265.93(e) and 265.94(b). Additional requirements 
pe r t a i n i n g to the ground water q u a l i t y assessment plan 
may be found i n HWMR-7, Part VI, 40 CFR, §265.112 (b) (4) 
and 265.112(b)(5). 

For purposes of the assessment portion of the Closure 
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Plan the "lower unconfined aquifer" w i l l be r e f e r r e d to 
as the "uppermost aquifer". See HWMR-7, Part I , 40 
CFR, §260.10 for the d e f i n i t i o n of "uppermost aquifer". 

Provide an acceptable ground water q u a l i t y assessment 
plan which should include, at a minimum, the fo l l o w i n g : 

1. A characterization of the uppermost aquifer 
including flow nets, cross-sections, hydraulic 
conductivities of the aquifer and any confining 
units based upon s i t e - s p e c i f i c data (pump or slug 
t e s t data), and a l l calculations of hydraulic 
conductivity based on the data. 

2. The hydraulic conditions and p o t e n t i a l contaminant 
pathways; 

3. The proposed assessment monitoring system; 

4. The investigative approach that w i l l be used to 
f u l l y 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 w i l l i n i t i a l l y be i n s t a l l e d and 
the rationale f o r these decisions; 

6. The strategy to be used i n subsequent 
investigatory phases; 

7. The chosen method of wel l d r i l l i n g , construction 
and completion, 

8. A comprehensive sampling and analysis plan 
(program) that w i l l be used, including the number 
of samples to be collected and analyzed; 

9. A data c o l l e c t i o n and data analysis q u a l i t y 
assurance/quality control (QA/QC) program 

10. The data analysis procedures that w i l l be used to 
i n t e r p r e t the a n a l y t i c a l data; and 

11. The schedule of implementation of each phase of 
the assessment program. 
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I i i i 
BRUCE KING 

GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 SL Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505)827-2850 

JUDITH M. RSPJNOSA 
SECRETARY 

RONCUSRY 
DEPUTY SECRETARY 

CERTIFIED MAIL 
RETURN RECEIPT ownrrcQTTsn 

September 28, 1994 

Mr. Larry Campbell 
Division Environmental Specialist 
Transwestern Pipeline Company 
Roswell, New Mexico 88202-1717 

Post- ir Fax Note 7671 

COJDept. Co. T 

Ptione # Ptione # 

RE: Notice of Technical Deficiency (NOD) of Closure Plan for 
Roswell Compressor Station Surface Impoundments. 

Dear Mr Campbell: 

The New Mexico Environment 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 i t to be 
technically deficient. The enclosed attachment l i s t s the 
required information. 

The information requested in the attachment must be submitted to 
NMED within t h i r t y (30) days of receipt of this NOD. Failure to 
submit the required information i n this designated time may 
result i n our proposal to disapprove the closure plan or an 
appropriate enforcement act. 

I f 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. 

.Benito Garcia, Chief 
SH§rzardous 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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ATTACHMENT 

CLOSURE PLAN FOR ROSWELL COMPRESSOR STATION SURFACE IMPOUNDMENTS 

NOTICE OF DEFICIENCY 

September 28, 1994 

NOTE; (1) The sections and pages quoted i n parentheses 
correspond to the sections and pages of the May 31, 1994 cover 
l e t t e r 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 HWMR-7, shall from now henceforth be written 
as 20 NMAC 4.1. 

1. Performance Standards; 20 NMAC 4.1, Subpart VI, 40 CFR, 
§255.112 

(Cover Letter): As stated in May 31, 1994 TW cover l e t t e r , "the 
compounds which have triggered RCRA involvement at this s i t e are 
present i n concentrations below USEPA proposed action levels for 
RCRA closure(proposed Subpart S, 7/27/90)". I t should be 
c l a r i f i e d 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[Maximum 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), v o l a t i l e organic 
compounds (VOC), and metals have been detected above acceptable 
levels i n 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, VOC, and metals above appropriate regulatory levels. 

The Toxicity Characteristic Leaching Procedure (TCLP) i s 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 i n 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 i n l i e u of TCLP for ground 
water evaluations. 

TW T e c h . NOD, p . 1 
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2. Corrective Action Plan; 20 NMAC 4.1, Subpart V, 40 CFR, 
5254.97 and 264.112 

(Section 1.2, Page 2): Bullet #7 indicates that TW intends to 
apply for clean closure c e r t i f i c a t i o n . 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 Impoundments 

(2.1, Page 5): The latitude and longitude of a l l three surface 
impoundments should be included i n 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 (F0Q1 wastes) . How were these wastes u t i l i z e d at this 
f a c i l i t y , what was the disposal practice (burning p i t s ? ) , and how 
much of the waste was handled at the f a c i l i t y 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 
i n i t i a l s o i l gas survey? TW must explain and c l a r i f y these 
comments. 

S. Releases from Surface Impoundments; 20 NMAC 4.1, Subpart V, 
40 CFR, §264 Subpart F 

(Section 3.6.3, Page 26): The sentence "the l a t e r a l extent i s 
bounded on-site by two clean monitoring wells along the northern 
(MW-5) and eastern (MW-3) fencelines" must be ver i f i e d by 
Appendix IX sampling. Additionally, TW must determine the 
background water quality and specify the s t a t i s t i c a l method(s) 
that w i l l be used i n evaluating ground-water monitoring data for 
a l l hazardous constituents l i s t e d i n 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,Page 26): Ground water elevations are not 
included i n this closure plan, preventing the evaluation of the 
direction of ground-water flow using MW IB, 2,3, and 5. The 
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, Page 27): Include a descriptive summary of 
the ground water impacts i n this section. 

8. Waste Characterization: 20 NMAC 4.1, Subpart V, §264 Appendix 

(Section 4.0, Page 28): 

A l l surface impoundments should be characterized with respect to 
20 NMAC 4.1, Subpart V, 40 CFR, §264 Appendix V I I I hazardous 
constituents. 

9, Soil Assessment Plan; (Section 4.1, Page 28): 

A plan should be included i n 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 l i s t for the 
soil-assessment plan should be compiled for HRMB's approval. 

10. (Section 4.1, Page 28, Fig.4-1) : 

The proposed s o i l boring locations i n Figure 4-1 are inadequate 
to assess the extent of contamination. As mentioned i n the March 
7, 1994 NOD, the investigatory approach that w i l l be used to 
f u l l y 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 s o i l assessment should be included in this section. 

For example, i f contamination is detected in the Phase I s o i l 
borings, a Phase I I sampling plan w i l l be submitted to HRMB for 
approval to further define the extent of s o i l contamination. A 
contingency sampling plan should be included i n this section 
which w i l l include such information as a predetermined distance 
(horizonal and vertical) and direction proposed to extend the 
sampling locations when contamination is detected i n any of the 
s o i l borings. This approach w i l l assure that the extent of 
contamination i n a la t e r a l manner and vertical manner has been 
assessed. 

11. (Section 4.1, Page 28): 

Include i n this section a reference to the Standard Operating 
Procedures for assuring that cross-contamination between zones of 
saturation (perched zone and the uppermost aquifer) w i l l not 
occur. 

TW Tech. NOD, p. 3 
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12. Laboratory Analysis: 20 NMAC 4.1, Subpart V, 40 CFR, §264 
Appendix IX 
(Section 4.4, Page 30}: 

Laboratory analysis of s o i l samples should include Appendix IX 
hazardous constituents for the soil samples characterizing the 
surface impoundments. Appropriate analytical methods and 
parameters should be i n accordance with 20 NMAC 4.1, Subpart I I , 
40 CFR 261 Appendix V I I I suggestions. Based on the results from 
the surface impoundments, the Director, Water and Waste 
Management Division {hereafter Director) w i l l determine what 
hazardous constituents w i l l constitute the l i s t for sampling 
during the phased investigation for s o i l assessment. Table 5-1 
should be revised as appropriate. 

13. Ground Water Assessment Plan: (Section 5.1, Page 34). 

A l l 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 i n the closure plan should not exceed f i f t e e n feet 
within the aquifer. 

14. (Section 5.1, Page 34) : 

The latitude and longitude of a l l monitoring wells to be u t i l i z e d 
i n the compliance monitoring program and corrective action 
program should be summarized in table form. The coordinate 
system u t i l i z e d i n correspondence with HRMB should be consistent. 
I t i s suggested that the location system shown i n Table 3-1 be 
replaced with the latitude-longitude system for consistency with 
State Engineer Office records and surface impoundments 
descriptions. 

15. (Section 5.1.1, Page 34). 

HRMB understands that the proposed locations of the monitoring 
wells are tentative. TW should address the p o s s i b i l i t y that 
information gained from d r i l l i n g monitoring wells closest to the 
impoundments may change the proposed location of monitoring wells 
shown i n Figure 5-1. 

16. (Section 5.1.1, Page 34). 

The proposed monitoring well locations i n 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 w i l l be used 
to f u l l y 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 i n this section. I f contamination i s detected i n the 
i n i t i a l downgradient monitoring wells, a Phase I I sampling plan 
w i l l be submitted to HRMB for approval to further define the 
extent of ground water contamination. A contingency sampling 
plan should be included i n this section which w i l l include such 
information as a predetermined distance and direction proposed to 
extend the sampling locations i n a lateral and v e r t i c a l manner to 
determine extent. 

17. (Section 5.1.2, Page 35). 

The deep aquifer investigation should be a continuation of the 
ground water phased investigation. I f ground water contamination 
is detected i n any of the monitoring wells to be installed 
immediately from the regulated units, screened and completed as 
specified i n the TEGD in the uppermost aquifer, the phased 
approach must be employed to investigate any contamination i n the 
deep aquifer. In this case therefore, a deep monitoring well or 
deep monitoring wells must be installed to determine the v e r t i c a l 
extent of contamination from the regulated units. TW must 
provide a proposal to i n s t a l l wells to determine the background 
conditions required i n 20 NMAC 4.1, Subpart V, 40 CFR, Section 
264. Mud rotary i s not an acceptable d r i l l i n g method for 
monitoring well i n s t a l l a t i o n or for determining hydrogeologic 
information while d r i l l i n g . Air rotary is a more acceptable 
d r i l l i n g method under these investigatory conditions. 

18. (5.3, Page 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 w i l l consist of the 
20 NMAC 4.1, Subpart V, 40 CFR Section 264, Appendix IX ground 
water monitoring l i s t for a l l 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 i n accordance with 20 NMAC 4.1, Subpart I I , 40 CFR, Section 
261, Appendix V I I I suggestions. Based on the analytical results 
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from the i n i t i a l monitoring wells, the Director w i l l determine 
what parameters can be excluded from the Appendix IX l i s t 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 i n 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, Page 43): 

This section should be changed i n accordance with comment #19 and 
20 NMAC 4.1, Subpart V, Section §264 requirements. 

22. (Section 6.2, Page 45): 

Detection l i m i t s for EPA methods in Table 5-2 should be 
consistent with comment # 19. 

23. Interim Measures: (Section 7.1, Page 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 i n the 
closure plan which should be sent under separate cover to HRMB 
for approval. 

24. Remedial Options: (Section 7.3, Page 52): 

HRMB i s reserving comment on the s o i l and ground-water remedial 
options u n t i l the s o i l and ground-water assessments are complete 
and a baseline risk-assessment has been conducted. Guidance on 
the process of corrective action can be found i n Closure process. 

25. (7.5, Page 56) : 

Clean-up c r i t e r i a should be established through a ri s k assessment 
i n order to determine the risk associated with multiple 
contaminants. The Subpart S Standards are action levels and not 
necessarily cleanup standards. I f a hazardous constituent i s 

TW Tech. NOD, p . 6 
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found to be above Subpart S action level then further 
investigation i s triggered. Guidance for risk assessment can be 
found i n 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 w i l l be 
specified i n the Closure Plan and the extent of contamination has 
been determined. The baseline RA w i l l aid i n determining the 
media cleanup standards for contamination in s o i l 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 
c e r t i f i e d professional surveyor. 

27. (All Tables) : 

Tables showing analytical results should include a column showing 
appropriate regulatory levels for comparison to the data. 

28. (Figure 3-5) : 

Pit 3 i s labeled twice, and p i t 2 is missing. This should be 
corrected. 

29. (All Figures) ; 

The locations of MW-2 and MW-5 are not consistent with past 
documents submitted to HRMB. This discrepancy needs to be 
c l a r i f i e d . 

30. (Appendix E) : 

The data for MW-2 is missing. The data for MW-2 should be 
included i n this section. 

31. HRMB requests a copy of your worker health and safety 
documentation for the closure plan. However, i t is the 
f a c i l i t y ' s responsibility to maintain working conditions that 
insure worker health and safety, pursuant to 24 CFR, Section 
1910.120- Therefore l i a b i l i t y 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 



CLOSURE PLAN CHECKLIST 
SURFACE IMPOUNDMENTS: ALL HAZARDOUS WASTES REMOVED* 

Page 1 of 3 

EPA I.D. 986676955 

SUBJECT REQUIREMENT PART 264/265 
NOT 

PROVIDED APPLICABLE 
CLOSURE PLAN 

SECTION 

1 . FACILITY DESCRIPTION 

1.1 General descr ip t ion (e .g . , s ize, 
locat ion) 

1.2 Topographic map 

1.3 List of o ther HWM units and 
wastes handled in each 

1.4 Hydrogeologic in format ion: 

• Ground-water and soil condi t ions 

Ground-water monitor ing systems 

Correct ive act ions 

1.5 Surface impoundments descr ip t ion: 

Wastes managed (EPA hazardous 
waste numbers and quant i t ies) 

Number and size (aerial d imens ions 
and depth) of impoundments 
( including engineer ing drawings) 

Liner systems and leachate col lect ion 
systems design 

Run-on and run-off control systems 

1.6 References to other envi ronmental permits 
(NPDES, UIC, TSCA) 

1.7 Ant ic ipated waivers or exempt ions 

2. CLOSURE PROCEDURES 

2.1 Est imates of maximum quanti ty of 
inventory (by waste type) to be removed: 

• Pumpable wastes in the 
impoundments 

• Bot tom s ludges/res idues in the 
impoundments 

2.2 Procedures for handl ing removed 
inventory (address quant i t ies, waste 
types, methods) : 

264.111/265.111 

264.11 2(b)(3) /265.11 2(b)(3) ; 
264.228(a) /265.228(a) 

264.112(b) (3) /265.112(b) (3) ; 
264.228(a) /265.228 

2.1 

Figures 1 -1 . 2-5 

2.5, 3.7 

2.5, 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 l iners) 



CLOSURE PLAN CHECKLIST 
SURFACE IMPOUNDMENTS: ALL HAZARDOUS WASTES REMOVED* 

Page 2 of 3 

EPA I.D. 986676955 

SUBJECT REQUIREMENT PART 264/265 
NOT 

PROVIDED APPLICABLE 
CLOSURE PLAN 

SECTION 

On-site t reatment 

On-site disposal 

Transportat ion d is tance of f -s i te 

Off-s i te t reatment 

Off-s i te disposal 

2.3 Procedures for decontaminat ion and/or 
d isposal : 

• Equipment/st ructures (p ip ing, pumps) 
decontaminat ion (address sampl ing 
protocol) 

• Cleaning agent / r insewater t reatment 
or disposal (address quant i t ies , waste 
types, and methods) : 

— On-si te t reatment /d isposal 

— Off-s i te t reatment /d isposal 

• Containment systems ( l iners, d ikes) 
and other equipment /s t ructures 
demol i t ion and removal (address 
quant i t ies and methods) : 

— On-si te t reatment /d isposal 

— Off-si te t reatment /d isposal 

• Other contaminated soi l removal : 

— List or sketch of potent ia l ly 
contaminated areas 

— Est imated amount of contaminated 
soil to be removed (address 
sampl ing protocol) 

— Soil removal methods 

— On-si te d isposal 

— Off-s i te d isposal 

• Protocol for determin ing "c lean" 
closure 

264.112(b)(4) /265.112(b)(4) ; 
264.114/265.114; 264.228(a) / 
265.228(a) 

264.228(a)/265.228(a) 

4.6, 5.7 

4.6, 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 l iners) 



Page 3 of 3 

EPA I.D. 986676955 
CLOSURE PLAN CHECKLIST 

SURFACE IMPOUNDMENTS: ALL HAZARDOUS WASTES REMOVED* 

SUBJECT REQUIREMENT PART 264/265 
NOT 

PROVIDED APPLICABLE 
CLOSURE PLAN 

SECTION 

2.4 Ground-water monitoring: 264.112(b)(5)/265.112(b)(5); 
264.90/265.90 

• Number, location and frequency of 
samples X 5.3, Figure 5-1 

• Procedures for analysis X 5.4 

2.5 Description of security systems: 264.14(b) and (c)/ 
265.14(b) and (c) 

• Posted signs and 24-hour surveillance 
system X 2.1 

• Fence or natural barrier X 2.1 

2.6 Closure certification: 264.115/265.115 

• Activities to be conducted X 7.0 

• Testing and analyses to be performed X 7.0 

• Criteria for evaluating adequacy X 7.0 

• Schedule of inspections X 7.0 

• Types of documentation X 7.0 

3. CLOSURE SCHEDULE 264.112(b)(6)/265.112(b)(6) 

3.1 Expected year of closure 264.112(b)(7)/265.112(b)(7) X 

3.2 Frequency of partial closures 

264.112(b)(7)/265.112(b)(7) 

X 

3.3 Milestone chart showing time for: 

• Removal, treatment or disposal of 
inventory 264.113(a)/265.113(a) X See Section 7.0 

• Decontamination of equipment/ 
structures X See Section 7.0 

• Containment systems, equipment, and 
structures demolition and soil 
removal/disposal X See Section 7.0 

• Total time to close 264.113(b)/265.113(b) X See Section 7.0 

3.4 Request for extension to deadlines for 
handling inventory or completing closure 264.113(c)/265.113(c) X 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. O. Box 1188 Houston, Texas 77251-1188 (713) 853-6161 

June 28, 1993 

Ms. Barbara Hoditschek 
RCRA Permit Program Manager 
Hazardous and Radioactive Materials Bureau 
State of New Mexico Environment Department 
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 Company, 1400 Smith 
Street, Houston, Texas 77002. This letter is in support of this firm's use of 
the financial test to demonstrate financial assurance, as specified in subpart 
H of 40 CFR parts 264 and 265. 

The firm identified above is the owner or operator of the following facilities 
for which liability coverage for both sudden and nonsudden accidental 
ocxxrrrences is being demonstrated through the financial test specified in 
subpart H of 40 CFR parts 264 and 265: Roswell Compressor Station. 

The firm identified above guarantees, through the guarantee specified in 
subpart H of 40 CFR parts 264 and 265, liability coverage for both sudden and 
nonsudden accidental occurrences at the following facilities owned or operated 
by the following: Roswell Compressor Station. 

1. The firm identified above owns or operates the following facilities for 
which financial assurance for closure or post-closure care or liability 
coverage is demonstrated through the financial test specified in subpart H 
of 40 CFR parts 264 and 265. The current closure and/or post-closure cost 
estimate covered by the test are shown for each facility: Roswell 
Compressor Station - § $3,000,000.00. 

2. The firm identified above guarantees, through the guarantee specified in 
subpart H of 40 CFR parts 264 and 265, the closure and post-closure care or 
liability coverage of the following facilities owned or operated by the 
guaranteed party. The current cost estimates for the closure or 
post-closure care so guaranteed are shown for each facility: NONE. 

3. In States where EPA is not adndnistering the financial requirements of 
subpart H of 40 CFR parts 264 and 265, this firm is demonstrating 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 subpart H of 40 CFR parts 264 and 265. The 
current closure or post-closure cost estimates covered by such a test are 
shown for each facility: NONE. 

Part of the Enron Group of Energy Companies* 



4. The firm identified above owns or operates the following hazardous waste 
management facilities for which financial assurance for closure or, i f a 
disposal facility, post-closure care, is not demonstrated either to EPA or 
a State through the financial test or any other financial assurance 
mechanisms specified in subpart H of 40 CFR parts 264 and 265 or equivalent 
or substantially equivalent State mechanisms. The current closure and/or 
post-closure cost estimates not covered by such financial assurance are 
shown for each facility: NONE. 

5. This firm is the owner or operator of the following UIC facilities for 
which financial assurance for plugging and abandonment is required under 40 
CER part 144. The current closure cost estimates as required by 40 CFR 
144.62 are shown for each facility: NONE. 

This firm is not required to file a Form 10K with the Securities and Exchange 
Commission (SEC) for the latest fiscal year. 

The fiscal year of this firm ends on December 31st. The figures for the 
following items marked with an asterisk are derived from this firm's 
independently audited, year-end financial statements for the latest completed 
fiscal year ended December 31, 1992. 

ALTERNATIVE I I 

1. Sum of current closure and post-closure cost estimates 
(total of all cost estimates shown in the four paragraphs 
above) $3,000,000.00 

2. Amount of annual aggregate liability coverage to be 
demonstrated $2,000,000.00 

3. Sum of lines 1 and 2 $5,000,000.00 
4. Current bond rating of most recent issuance of this firm 

and name of rating service N/A 
5. Date and issuance of bond N/A 
6. Date of maturity of bond N/A 

* 7. Tangible net worth (if any portion of the closure and 
post-closure cost estimates is included in "total 
liabilities" on your firm's financial statements, you 
may add the amount of that portion to this line) $561,866,000.00 

* 8. 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 
9. . X 
10. . X 
*11. Are at least 90% of firm's assets located in the U.S.? 

. X 
12. . N/A 

No 

I hereby certify that the wording of this letter is identical to the wording 
specified in 40 CFR 264.151(g) as such regulations were constituted on the date 
shown immediately below. 

Vice President & Controller 
Transwestern Pipeline Company 



ARTHUR ANDERSEN & Co. 

REPORT OF INDEPENDENT PUBLIC ACCOUNTANTS 

To Transwestern Pipeline Company: 

We have audited, in accordance with generally accepted auditing standards, the balance 
sheet of Transwestern 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 Transwestern 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. 



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 Transwestern Pipeline Company taken as a whole, for the year ended 
December 31,1992. It is furnished solely for the use of Transwestern 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 f o r the years then ended. 
These fi n a n c i a l statements are the responsibility of Transwestern Pipeline 
Company's management. Our res p o n s i b i l i t y is to express an opinion on these 
financial statements based on our audits. 

We conducted our audits i n accordance with generally accepted auditing standards. 
Those standards require that we plan and perform the audit to obtain reasonable 
assurance about whether the f i n a n c i a l statements are free of material 
misstatement. An audit includes examining, on a test basis, evidence supporting 
the amounts and disclosures i n 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 f i n a n c i a l statements referred to above present f a i r l y , i n a l l 
material respects, the f i n a n c i a l position of Transwestern Pipeline Company as of 
December 31, 1992 and 1991, and the results of i t s operations and i t s cash flows 
for the years then ended, i n conformity with generally accepted accounting 
principles. 

ARTHUR ANDERSEN & CO. 

Houston, Texas 
February 19, 1993 



TRANSWESTERN PIPELINE COMPANY 
BALANCE SHEET 

(In Thousands) 

ASSETS 

December 31, 

1992 1991 

Current Assets: 
Cash and cash equivalents 
Accounts receivable -

Customers (net of allowance for doubtful 
accounts of $269 at December 31, 
1992 and 1991) 

Associated companies 
Notes receivable from associated company 
Materials and supplies, at average cost 
Exchange gas receivable 
Other 

615 
251 

6,707 
8,306 

640 

$ 

52 
157 

21,118 
6,626 
2,104 

674 

Total current assets 16.524 30,734 

Property, Plant and Equipment, at cost: 
Less - Accumulated depreciation and 
amortization 

1,098,711 

218,273 

1,044,343 

194.592 

Net property, plant and equipment 880,438 849,751 

Deferred Charges and Other Assets: 
Deferred contract reformation costs, net 
Environmental cleanup cost, net 
Other 

5,975 
26,585 
14,785 

8,075 
26,708 
10,626 

Total deferred charges and 
other assets 47,345 45.409 

Total assets $ 944,307 $ 925,894 

The accompanying notes are an integral part of these financial statements. 



TRANSWESTERN PIPELINE COMPANY 
BALANCE SHEET 

(In Thousands) 

LIABILITIES AND STOCKHOLDER'S EQUITY 

December 31 , 

1992 1991 

Current Liabilities: 
Current portion of long-term debt 
Accounts payable — 

Trade 
Other 
Associated companies 

Notes payable to associated companies 
Accrued interest 
Regulatory reserves 
Other 

4,933 
1,779 
3,958 

19,743 
1,056 

4,208 

40,000 

24,327 
39,426 
4,453 

3,515 
8,891 
1.164 

Total current liabilities 

Long-Term Debt, Net of Current Maturities 

35,677 

150,000 

121,776 

50,000 

Deferred Credits and Other Liabilities: 
Deferred income taxes 
Other 

187,920 
7,829 

174,815 
12,789 

Total deferred credits and other 
liabilities 195,749 187,604 

Commitments and Contingencies (Notes 8 and 9) 

Stockholder's Equity 
Common stock 
Additional paid-in capital 
Retained earnings 

Total stockholder's equity 

1 
409,191 
153,689 

562,881 

1 
409,191 
157,322 

566,514 

Total liabilities and stockholder's 
equity $ 944,307 $ 925,894 

The accompanying notes are an integral part of these financial statements. 



TRANSWESTERN PIPELINE COMPANY 
STATEMENT OF INCOME 

(In Thousands) 

Year Ended December 31, 

Revenues: 
Gas Sales 
Transport 
Other 

Total revenues 

Operating Expenses: 
Natural gas purchased 
Operations and maintenance 
Amortization of deferred contract 
reformation costs 
Depreciation and amortization 
Taxes other than income taxes 

Total operating expenses 

1992 

15,679 
193,295 

1,838 

210,812 

8,432 
69,743 

15,478 
32,083 

6,384 

132,120 

1991 

37,288 
210,292 
1,315 

248,895 

41,015 
88,895 

45,626 
26,525 
6,511 

208,572 

Operating Income 78,692 40,323 

Other Income (Expense): 
Interest income 
Interest expense and related charges 
Allowance for funds used during construction 
Other, net 

Total other income (expense) 

Income Before Income Taxes 

Income Tax Expense 

Net Income 

102 
(7,225) 
10,857 

(ZZI 

3,657 

82,349 

31,607 

6,233 
(11,287) 
11,907 

133 

6,986 

47,309 

18,027 

50,742 29,282 

The accompanying notes are an integral part of these financial statements. 



TRANSWESTERN PIPELINE COMPANY 
STATEMENT OF RETAINED EARNINGS AND ADDITIONAL PAID-IN CAPITAL 

(In Thousands) 

Additional 
Paid-in Retained 
Capital Earnings 

Balance, December 31,1990 $ 409,191 $ 128,040 

Net Income - 29,282 

Balance, December 31, 1991 409,191 157,322 

Dividend - (54,375) 
Net Income - 50,742 

Balance, December 31, 1992 $ 409,191 $ 153,689 

The accompanying notes are an integral part of these financial statements. 
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TRANSWESTERN PIPELINE COMPANY 
STATEMENT OF CASH FLOWS 

(In Thousands) 

sh Flows From Operating Activities: 

t Income 

conciliation of net income to net 
jsh provided by operating activities: 
Bpreciation and amortization 
mortization of deferred contract reformation costs 
Bferred income taxes 
Bowance for funds used during construction 

jhanges in components of working capital: 
Accounts receivable 
Materials and supplies 
)ther current assets 
Accounts payable 
iotes payable - Enron Corp. 
Accrued interest 
Jther current liabilities 
L 

eferred contract reformation costs: 
Sash payments 
pecoupments via direct bill 
!>ther, net 

at Cash Provided by Operating Activities 

ash Flows Used in Investing Activities: 
Additions to property, plant and equipment 
Other capital expenditures 

Bt Cash Used in Investing Activities 

ash Flows Provided by Financing Activities: 
Issuance of long-term debt 
Decrease in long-term debt 
Dividend Paid 

et Cash Provided by (Used in) Financing Activities 

icrease (Decrease) in Cash 

jpsn and Cash Equivalents, Beginning of Period 
p h and Cash Equivalents, End of Period 

kftional cash flow information: 

terest payments and income tax payments were as follows: 

[Interest (net of amounts capitalized) 
Income taxes 

Year Ended December 31, 
1992 

50,742 

32,083 
15,478 
13,105 

(10,857) 

(657) 
(81) 

(6,168) 
(57,536) 
32,738 
(2,459) 
(5,847) 

(5,422) 
1,635 

(10.194) 

46,560 

(41,802) 
(10,381) 

(52,183) 

100,000 
(40,000) 
(54,375) 

5,625 

2 

3 

1992 

1991 

29,282 

26,525 
45,626 

(12,668) 
(11,907) 

8,206 
(2,367) 
4,975 

48,636 
122,473 

(88) 
(1,683) 

(13,071) 
4,699 

24,288 

272,926 

(243,952) 
(19,232) 

(263,184) 

(10,000) 

(10,000) 

(258) 

261 

470 
18,502 

1991 
1,975 

30,695 

! accompanying notes are an integral part of these financial statements. 



TRANSWESTERN PIPELINE COMPANY 

NOTES TO FINANCIAL STATEMENTS 

(1) Summary of Significant Accounting Policies 

Control and Financial Statement Presentation 

Transwestern Pipeline Company (the Company) i s a wholly-owned subsidiary of 
Enron Pipeline Company (EPC) , which is a wholly-owned subsidiary of Enron 
Corp. (Enron). EPC and i t s subsidiaries are members of an operating group 
which engages i n transactions characteristic of group administration and 
operations with other members of the group. 

The Company's fi n a n c i a l statements r e f l e c t the e f f e c t of the a l l o c a t i o n of 
the purchase prices for pr i o r acquisitions. As required under purchase 
accounting, the purchase price was allocated to the assets and l i a b i l i t i e s 
acquired based upon t h e i r estimated value as of the acquisition dates. 

Cash Equivalents 

The Company records as cash equivalents a l l highly l i q u i d short-term 
investments with o r i g i n a l maturities of three months or less. 

Property. Plant and Equipment 

Property, plant and equipment is depreciated on the s t r a i g h t - l i n e 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 (FERC), except as 
discussed below. 

Included i n gross property, plant and equipment is an aggregate plant 
acquisition adjustment of $438.8 m i l l i o n which represents the additional 
cost allocated to the Company's transmission plant, as a result of p r i o r 
acquisitions. Currently, such amount is not considered by the FERC i n 
determining the t a r i f f the Company may charge to i t s regulated customers. 
The plant acquisition adjustment is being amortized over 40 years. At 
December 31, 1992, $85.7 m i l l i o n is included i n accumulated depreciation 
and. amortization. 

The Company charges to operations and maintenance expense the costs of 
repairs. Costs of replacements and renewals of units of property are 
capitalized. The o r i g i n a l cost of property r e t i r e d i s charged to 
accumulated depreciation and amortization, net of salvage and removal 
costs. 

Allowance for Funds Used During Construction (AFUDC) 

The accrual of AFUDC is a u t i l i t y accounting practice calculated under 
guidelines prescribed by the FERC and capitalized as part of the cost of 
u t i l i t y plant representing the cost of servicing the c a p i t a l invested i n 
construction work i n progress. Such AFUDC has been segregated in t o two 
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component parts - borrowed and equity funds. The allowance f o r borrowed 
funds used during construction was $1.4 m i l l i o n and $1.8 m i l l i o n f o r 1992 
and 1991, respectively. The allowance for equity funds was $9.4 m i l l i o n 
and $10.1 m i l l i o n for 1992 atid 1991, respectively. 

Income Taxes 

The Company i s included i n the consolidated federal and state income tax 
returns f i l e d by Enron. Under their tax sharing arrangement, each 
subsidiary i n a taxable income position pays to Enron i t s income tax 
provision on a separate return basis. I t is Enron's practice to reimburse 
each subsidiary i n a tax loss position to the extent i t s deductions are 
u t i l i z e d i n the consolidated return. 

The Company accounts fo r income taxes under the provisions of Statement of 
Financial Accounting Standards (SFAS) No. 96 - "Accounting f o r Income 
Taxes". Deferred income taxes have been provided f o r a l l differences i n 
the bases of assets and l i a b i l i t i e s for tax and f i n a n c i a l reporting 
purposes. 

During February 1992, the Financial Accounting Standards Board issued SFAS 
No. 109 - "Accounting for Income Taxes". SFAS No. 109 requires an asset 
and l i a b i l i t y approach for financial accounting and reporting f o r income 
taxes and supercedes SFAS No. 96. SFAS No. 109 is e f f e c t i v e f o r f i s c a l 
years beginning a f t e r December 15, 1992. The Company intends to 
retroactively adopt SFAS No. 109 during the f i r s t quarter of 1993 and 
believes the adoption w i l l not have a material impact on the Company's 

(2) 

results of operations or fina n c i a l position. 

Reclassifications 

Certain re c l a s s i f i c a t i o n s have been made i n the 
with 1992 f i n a n c i a l statement classifications. 

1991 amounts 

Income Taxes 

The provisions for income 
( i n thousands): 

taxes for 1992 and 1991 are as follows 

1992 1991 

Payable currently 
Federal 
State 

$ 15,590 
2.912 

$ 26,579 
4.116 

Total 18.502 30.695 

Payment deferred 
Federal 
State 

10,577 
2.528 

(11,466) 
( 1.202> 

Total 13.105 (12.668) 

Total income tax expense $ 31,607 $ 18,027 
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Deferred t ax expense r e s u l t s f rom changes i n the bases o f asse ts and 
l i a b i l i t i e s f o r tax and f i n a n c i a l r e p o r t i n g purposes as f o l l o w s 
( i n thousands): 

1992 1991 

Gas Cont rac t Se t t lement Charges $ 2,869 $( 7,746) 
Deprec ia t ion and A m o r t i z a t i o n 3,289 ( 977) 
Purchase and Exchange Gas 2,446 418 
Reserve f o r De fe r r ed Regula tory Costs 

and Contingencies 3,427 ( 6 ,860) 
Other 1.074 2.497 

To ta l 13j105 $(12,668) 

The differences between taxes computed at the U.S. federal s t a t u t o r y rate 
and the Company's income taxes for financial reporting purposes are as 
follows ( i n thousands): 

1992 1991 

Sta tu to ry f e d e r a l income tax 
p r o v i s i o n $ 27,999 $ 16,085 

P rov i s i on f o r s t a t e income 

taxes, ne t o f f e d e r a l b e n e f i t 3,590 1,923 

Other 18 19 

Income tax p r o v i s i o n $ 31,607 $ 18,027 

(3) Long-Term Debt 

Long-term debt net o f c u r r e n t m a t u r i t i e s i s summarized as f o l l o w s 
( i n thousands): 

December 31 . 
1992 1991 

9.10% Notes due 2000 $ 23,000 $ 23,000 
7.55% Notes due 2000 100,000 
9.20% Notes due 1998 to 2004 27.000 27.000 

$150,000 $ 50.000 

Long-term debt o u t s t a n d i n g w i l l begin maturing w i t h a p p r o x i m a t e l y $3.9 
m i l l i o n due i n 1998 w i t h the balance maturing through 2004. 

A p r o v i s i o n o f the note agreements r e s t r i c t s the a v a i l a b i l i t y o f r e t a i n e d 
earnings f o r the payment o f dividends on common s tock . Under such 
p r o v i s i o n , a t December 31 , 1992, the Company's r e t a i n e d ea rn ings was 
u n r e s t r i c t e d . 

At December 31 , 1992, the est imated f a i r value o f the Company's l o n g - t e r m 
debt was $154.6 m i l l i o n . The f a i r va lue of l ong - t e rm debt i s based upon 
market quo ta t ions o f s i m i l a r debt a t i n t e r e s t ra tes c u r r e n t l y a v a i l a b l e . 



Accounts Receivable Sales 

•jhe Company, through Enron, has entered into agreements which provide f o r 
che sale of trade accounts, receivable with l i m i t e d recourse provisions. At 
December 31, 1992 and 1991, the Company had sold receivables approximating 
§18.6 m i l l i o n and $31.7 m i l l i o n , 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 i n "Interest expense and related charges" i n the 
Statement of Income and totaled approximately $.9 m i l l i o n and $1.2 m i l l i o n 
for 1992 and 1991, respectively. 

The Company has a concentration of customers i n the e l e c t r i c and gas 
u t i l i t y industries. These concentrations of customers may impact the 
Company's ove r a l l exposure to credit r i s k , either p o s i t i v e l y or negatively, 
in that the customers may be similarly affected by changes i n economic or 
other conditions. Credit losses incurred on receivables i n these 
industries compare favorably to losses experienced i n the Company's 
receivable p o r t f o l i o as a whole. The Company also has a concentration of 
customers located i n the western United States, prim a r i l y w i t h i n the state 
of California. Receivables are generally not c o l l a t e r a l i z e d . However, the 
Company's management believes that the p o r t f o l i o of receivables, which 
includes l o c a l d i s t r i b u t i o n companies and municipalities, i s w e l l 
d i v e r s i f i e d and that such d i v e r s i f i c a t i o n minimizes any p o t e n t i a l c r e d i t 
risk. 

(5) Revenue Transactions with Major Customer 

The Company's revenues include b i l l i n g s for transportation to a major 
customer of approximately $126 m i l l i o n and $136 m i l l i o n f o r the years 1992 
and 1991, respectively. The Company currently has a contract extending 
u n t i l October 1996 for approximately 750 mcf/day, and u n t i l October 2005 
for approximately 300 mcf/day with this major customer to transport gas to 
California. 

(6) Retirement Benefits 

The Company participates i n the Enron Retirement Plan (the Enron Plan), a 
noncontributory defined benefit plan which covers sub s t a n t i a l l y a l l 
employees. Participants i n the Enron Plan with f i v e or more years of 
service are e n t i t l e d to retirement benefits based on a formula that uses a 
percentage of f i n a l average pay and years of service. 

As of September 30, 1992, the most recent valuation date, the a c t u a r i a l 
present value of projected plan benefit obligations under the Enron Plan 
were, less than plan net assets by approximately $15.1 m i l l i o n . The assumed 
discount rate used i n determining the actuarial present value of projected 
plan benefits i n 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 i n wages was 
5.0% for both 1992 and 1991. The costs of pension expense for the Company 
were included i n operating expense and were not s i g n i f i c a n t . 

Assets of the Enron Plan are comprised primarily of equity s e c u r i t i e s , 
fixed income securities and temporary cash investments. I t i s Enron's 
policy to fund a l l 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 a l l of i t s r e t i r e d employees 
and l i f e insurance benefits to certain retirees. The costs of these 
postretirement benefits are recognized as expense when paid, and were not 
si g n i f i c a n t i n 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 i s effective for f i s c a l years beginning a f t e r 
December 15, 1992 and requires that employers providing health, l i f e 
insurance or other postretirement benefits (other than pension benefits) 
accrue the cost of those benefits over the service liv e s of the employees 
expected to be e l i g i b l e to receive such benefits. Such costs are cur r e n t l y 
accounted f o r on an accrual basis and are not s i g n i f i c a n t . The l i a b i l i t y 
for such benefits ex i s t i n g as of the date of adoption of SFAS No. 106 (the 
t r a n s i t i o n obligation) may be immediately charged to earnings or may be 
amortized over a period not to exceed 20 years. 

The Company w i l l adopt the provisions of SFAS No. 106 during 1993 and w i l l 
amortize the t r a n s i t i o n obligation (estimated to be $2.0 m i l l i o n ) over a 
period of approximately 19 years. I n accordance with the FERC po l i c y 
statement issued December 17, 1992, che Company intends to seek recovery of 
the t r a n s i t i o n obligation from i t s customers i n future general rate case 
f i l i n g s . 

(7) Related Party Transactions 

The Company purchased natural gas from subsidiaries of Enron at market 
prices t o t a l i n g approximately $1.1 m i l l i o n and $.5 m i l l i o n during 1992 and 
1991, respectively. The Company recorded no sales revenue i n 1992 and $3.7 
mi l l i o n i n 1991 and transportation revenue t o t a l i n g approximately $6.7 
mi l l i o n and $25.8 m i l l i o n during 1992 and 1991, respectively, from 
subsidiaries of Enron. 

The Company receives interest income and pays interest expense on i t s note 
with associated companies at rates equal to certain p r e v a i l i n g market 
rates. Interest income amounted co approximately $1.4 m i l l i o n and $16.9 
m i l l i o n for 1992 and 1991, respectively. Interest expense was 
approximately $4.1 m i l l i o n and $10.8 m i l l i o n f or 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 m i l l i o n and $10.3 m i l l i o n 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 p a y r o l l . 

(8) L i t i g a t i o n and Other Contingencies 

The Company is party to various claims and l i t i g a t i o n , the s i g n i f i c a n t 
items of which are discussed below. Although no assurances can be given, 
the Company believes, based on i t s experience to date and add i t i o n a l 
recoveries from customers, that the ultimate resolution of such items, 
in d i v i d u a l l y or i n the aggregate, w i l l not have a material adverse impact 
on i t s f i n a n c i a l position or results of operations. 

0 



Take-or-Pay Provisions irt Gas Purchase Contracts 

The Company has substantially completed i t s Gas Purchase Contract 
Reformation/Termination e f f o r t s , though three cases are currently pending 
before a r b i t r a t i o n panels. As of December 31, 1992, the Company had 
pending against i t take-or-pay claims and l i t i g a t i o n aggregating 
approximately $13.0 m i l l i o n . However, based upon settlements reached to 
date, the Company believes that i t is probable that those claims w i l l be 
resolved at s i g n i f i c a n t l y less cost than the amounts claimed. Furthermore, 
up to seventy-five percent of prudently paid settlement costs are e l i g i b l e 
for recovery from transportation customers under FERC Orders 500/528. 

Mewbourne O i l Company (Mewbourne) has asserted claims against the Company 
for approximately $250 m i l l i o n pursuant to p r i c i n g provisions of various 
gas purchase contracts between Mewbourne and the Company and as a r e s u l t 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 a r b i t r a t i o n . No discovery has 
been undertaken i n t h i s proceeding, and no date has been set f o r the 
a r b i t r a t i o n hearing; accordingly, i t is not possible to predict the outcome 
of t h i s matter. However, although no assurances can be given, the Company 
believes that a s i g n i f i c a n t portion of the claims f o r damages are either 
duplicative or without merit, and that the ultimate resolution of t h i s 
matter w i l l not have a materially adverse effect on i t s f i n a n c i a l p o s i t i o n 
or results of operations. 

The Company continually evaluates i t s position r e l a t i v e to gas purchase 
contract matters, including the likelihood of loss from asserted or 
unasserted take-or-pay claims or above market prices. Based upon t h i s 
evaluation and i t s experience to date, management believes that i t 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 i n Arizona pursuant to an agreement with the 
Environmental Protection Agency, Region 9, and has received f i n a l approval 
from Region 6, r e l a t i v e to the cleanup and disposal of PCB-contaminated 
liquids and soi l s i n New Mexico that were found i n or adjacent to i t s 
f a c i l i t i e s . Approximately $52.8 m i l l i o n has been incurred f o r cleanup as 
of December 31, 1992. The t o t a l cost amortized or w r i t t e n o f f as of 
December 31, 1992 was $42.0 m i l l i o n with the remaining amount to be 
amortized through 1994. 

As of year end, the Company has also paid $11.9 m i l l i o n for l i t i g a t i o n and 
damages incurred through December 31, 1990 related to PCBs that migrated 
i n t o , one of i t s customer's f a c i l i t i e s through a PCB-based lubricant. The 
Company paid an additional $1.8 m i l l i o n i n January, 1993 f o r damages 
incurred through September 30, 1992. The Company i s pursuing l i t i g a t i o n 
against t h i r d parties for the amount paid to i t s customer for past damages, 
and for future reasonable damages. 

The Company i s subject to extensive federal, state and local environmental 
laws and regulations which require expenditures f o r remediation at various 
operating f a c i l i t i e s and waste disposal sites, as well as expenditures i n 
connection with the construction of new f a c i l i t i e s . However, management 
does not believe that any such potential costs, including environmental 
cleanup mentioned above, w i l l have a material impact on the Company's 
fin a n c i a l position or results of operations. 



Rate Matters and Regulatory Issues 

fhe Company is involved i n several rate matters and regulatory issues, the 
s i g n i f i - c a n t items of which are discussed below. The Company believes, 
based on appropriate reserves that have been established, that the ultimate 
outcome of such matters, individually or i n the aggregate, w i l l not have a 
material adverse impact i n i t s financial position or results of operations. 

The Company has f i l e d approximately $243.1 m i l l i o n i n t r a n s i t i o n costs with 
the FERC under Order No. 500 providing for recovery from customers through 
direct b i l l i n g of approximately $58.5 m i l l i o n and surcharges of 
approximately $123.8 m i l l i o n . In addition, the FERC has allowed the 
Company to col l e c t certain post-GIC (Gas Inventory Charge) t r a n s i t i o n costs 
through the Order No. 500 recovery mechanism. This matter i s currently 
pending before the D.C. Court of Appeals. 

I n 1992, the Company resolved i t s general section 4 rate case (Docket No. 
RP89-48-000) with i t s customers with the exception of one minor issue, 
which should be resolved i n the very near term. On March 13, 1992, the 
Company f i l e d an abbreviated section 4 rate case to establish rates f o r the 
newly constructed San Juan pipeline. On November 30, 1992, the Company 
f i l e d a section 4 rate case with the FERC (Docket No. RP93-34-000) . The 
f i l e d rates, effective January 1, 1993, r e f l e c t a s l i g h t rate decrease from 
the rates previously on f i l e . On December 31, the FERC issued an order 
placing the rates into e f f e c t , subject to refund upon hearing. 

On. A p r i l 8, 1992, the FERC 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 f i r m shippers can release unwanted capacity on a temporary 
or permanent basis to those desiring capacity. I n addition, Order No. 636 
allows pipelines to recover t r a n s i t i o n costs incurred as a re s u l t of 
implementing the Order. On February 1, 1993, the FERC issued a f i n a l order 
i n the Company's Order No. 636 Compliance F i l i n g , to be effe c t i v e on 
February 1, 1993 implementing, among other things, the above mentioned 
requirements and a straight fixed variable rate design. Estimated future 
t r a n s i t i o n costs included i n the f i l i n g under the provisions of the Order 
are not considered to be si g n i f i c a n t i n r e l a t i o n to t o t a l costs. 



APPENDIX D 

EVENTS AND CORRESPONDENCE 
CHRONOLOGY 



EVENTS AND CORRESPONDENCE CHRONOLOGY 

8/60 Compressor station begins operations. 

6/73-4/81 Period during which Pits 2 and 3 are backfilled. 

Mid-1984 Last use of surface impoundments. 

6/86 Pit 1 backfilled. 

4/90 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. 

4/2/90 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 contamination. 

6/20/91 Harding Lawson Associates completes shallow soil vapor investigation at 
Compressor Station No. 9. 

7/17/91 Transwestem requests authorization to drill additional soil borings on State Trust 
land northeast of the compressor station. 

7/22/91 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. 

12/91 Metric Corporation completes report on a shallow subsurface investigation at the 
compressor station. 

2/14/92 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. 

2/14/92 Larry Campbell (Transwestem) meets with Roger Anderson (Oil Conservation 
Division [OCD]) to discuss closure of surface impoundment at Compressor Station 
No. 9. 

4/29/92 Bruce Swanton (NMED) calls Larry Campbell (Transwestern) to request additional 
information regarding the former surface impoundments. 

5/6/92 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. 

7/92 Monitor well MW-1 installed by Halliburton-NUS Environmental Corporation. 
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10/15/92 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. 

11/30/92 Transwestem submits duplicate copies of a RCRA Part A permit application to 
NMED and OCD. 

12/10/92 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. 

1/5/93 Transwestem resubmits RCRA Part A permit application using the EPA forms. 

1/25/93 Transwestem notifies NMED that monitor wells will be installed to determine 
ground-water quality beneath the former surface impoundments. 

2/7/93 Transwestem provides NMED with historical information on the use of the former 
surface impoundments. 

2/17/93 Transwestem meets with NMED to discuss remediation and closure of the surface 
impoundment. 

2/17/93 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. 

2/17/93 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. 

3/10/93 Transwestem requests NMED to grant a 60-day extension (until July 1, 1993) for 
filing the closure plan. 

3/16/93 George Robinson (Cypress Engineering Services) meets with Larry Campbell 
(Transwestem) to discuss conclusions of Metric Report. 

4/6/93 NMED grants extension for filing of closure plan. 

4/7/93 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. 

5/19/93 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 Product recovery pump installed in MW-1. Interim corrective action begins by 
pumping product from MW-1 into aboveground storage tank. 

6/11/93 Transwestem notifies the State of New Mexico Office of the Commissioner of 
Public Lands that remediation operations are in progress at the compressor 
station. 

6/22/93 Brown & Root Environmental completes a report for Transwestem describing a 
ground-water assessment at the compressor station. 

7/1/93 Larry Campbell (Transwestem) delivers closure plan to NMED. Transwestem 
begins free product recovery from recovery wells MW-1B, MW-2, and RW-1. 

9/7/93 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. 

9/22/93 OCD requests additional information regarding the design of the product recovery 
system prior to approving modifications to Discharge Plan GW-52. 

10/25/93 Transwestem responds to comments from OCD regarding the product recovery 
system. 

11/18/93 OCD approves Transwestern's proposed modifications to Discharge Plan GW-52 
in accordance with ongoing remedial activities. 

3/7/94 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. 

3/23/94 Cypress Engineering Services removes inoperative product recovery pump from 
MW-1 and collects ground-water samples from MW-3 and MW-5. 

4/5/94 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. 

4/8/94 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. 

4/15/94 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. 

5/18/94 George Robinson (Cypress Engineering Services) and Jeffrey Forbes (DBS&A) 
meet with Marc Sides (NMED) to discuss closure plan format. 

5/31/94 Closure Plan for Roswell Compressor Station Surface Impoundments submitted 
to NMED Hazardous and Radioactive Materials Bureau (HRMB). 
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9/28/94 NMED HRMB issues Notice of Deficiency (NOD) to Transwestern for closure plan 
dated May 31, 1994, including a list of NMED comments and requests for 
additional information. NMED gives Transwestern 30 days to revise the closure 
plan in response to their comments. 

11/1/94 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. 

11/9/94 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. 

12/1/94 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. 

12/2-3/94 Clayton Barnhill and George Robinson accurately locate off-site wells using 
Magellen GPS Satellite Navigator. 

12/16/94 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. 

12/19/94 Transwestem sends letter to NMED HRMB describing proposed ground-water 
sampling and analysis for off-site wells. 

12/22/94 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. 

1/16/95 Transwestem submits revised closure plan to NMED HRMB. 
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Harding Lawson Associates 
1990 Soil Analytical Results 



Harding Lawson Assoc ia tes 

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. 

S = 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 

jjg/kg = parts per billion 

mg/l = parts per million 

pg/\ = parts per billion 
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NA NA 

ug/l 
up i 
UQ/I 

NA 
NA 
NA" 
NA 

NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

_ N A 
2_NA 

NA 
NA 
NA 

NA 
NA" 

_NA 
NA ' 
NA 

NA 
NA 

NA 
NA 
NA 
NA ug/l NA 

NA 
NA 

2 Butanone 

mo/kg 
mg/l 
ug/kg 
tp/kQ 

_ug*g 

_ug*g 
ug/kg 
up/kg 
up/kg 
ug*g 
up/kg 

NA NA ug/l 

NA 
NA 
NA" 
NA 

NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 

NA 
NA 
NA 

""NA" 

NA _ 
NA" 

NA ugl 
NA 
NA NA 

1.1,1-Trichloroethane 

mo/kg 
mg/l 
ug/kg 
tp/kQ 

_ug*g 

_ug*g 
ug/kg 
up/kg 
up/kg 
ug*g 
up/kg 

NA NA ug/l 

NA 
NA 
NA" 
NA 

NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 

NA 
NA 
NA 

""NA" 

NA _ 
NA" NA ug/l NA NA 

Carbon Tetrachloride 

mo/kg 
mg/l 
ug/kg 
tp/kQ 

_ug*g 

_ug*g 
ug/kg 
up/kg 
up/kg 
ug*g 
up/kg 

NA NA ug/l NA NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 

NA 
NA 
NA 

""NA" 
NA 
NA 

NA _ _ _ u g / l _ _ _ 
ug/i 

NA 
NA 

NA 
Cyclohexanone 

mo/kg 
mg/l 
ug/kg 
tp/kQ 

_ug*g 

_ug*g 
ug/kg 
up/kg 
up/kg 
ug*g 
up/kg 

NA NA ug l 
ug/i 

NA NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 

NA 
NA 
NA 

""NA" 
NA 
NA NA 

_ _ _ u g / l _ _ _ 
ug/i 

NA 
NA NA 

Ethyl Acetate 

mo/kg 
mg/l 
ug/kg 
tp/kQ 

_ug*g 

_ug*g 
ug/kg 
up/kg 
up/kg 
ug*g 
up/kg 

NA 
NA 

NA 
NA 

ug l 
ug/i NA 

NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
NA 

NA NA NA ugl 
ug l 

NA NA 
Isobutyl Alcohol 

mo/kg 
mg/l 
ug/kg 
tp/kQ 

_ug*g 

_ug*g 
ug/kg 
up/kg 
up/kg 
ug*g 
up/kg 

NA 
NA 

NA 
NA uo/l NA NA 

NA 
NA" 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA" 

NA 
NA 

ugl 
ug l NA NA 

2-Ethoxyethanol ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA NA ug/l 
uo/l 

NA 
~NA ~ 

NA 
NA 
NA" 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA" 

NA 
NA ug/l NA NA 

NA* n-Butyl Alcohol 
ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 

NA 
ug/l 
uo/l 

NA 
~NA ~ 

NA 
NA 
NA" 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
NA NA 

NA 

NA 
NA 
NA 
NA" 

NA ug/l NA 
NA 

NA 
NA* 

Trichloroethene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA NA ug/l NA NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA" NA ug/l 

NA 
NA NA 

t,t.2-Trichloroelhane 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA NA ug/l NA NA 
NA 
NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA NA NA 

"NA 
NA 
NA 

ug/l NA NA 
Benzene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA NA ug/l NA 
. NA 

NA 
NA 
NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
"NA" 

NA 

_ _ N A _ _ 
NA 
NA 
NA" 

NA 
"NA 

NA 
NA ug/l NA NA 

4 Methyl 2 Pantanone 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 

NA 
NA 

ugl 

SQfi 
ug/l 

NA 
. NA 

NA 
NA 
NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
"NA" 

NA 

_ _ N A _ _ 
NA 
NA 
NA" 

NA NA yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA 
NA 

NA 
Telrachlotoelhane 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 

NA 
NA 

ugl 

SQfi 
ug/l 

NA 

NA 
NA 
NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
"NA" 

NA 

_ _ N A _ _ 
NA 
NA 
NA" 

NA 
NA 

NA 
yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA 
NA NA 

Toluene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA NA 

ugl 

SQfi 
ug/l NA 

NA 

NA 
NA 
NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 

_ _ N A _ _ 
NA 
NA 
NA" 

NA 
NA NA 

- ™ 

NA' 

yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA NA 
Chlorobenzene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA NA ug/l 
ug/l 

NA 
NA NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
..... 

NA 
NA 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
- ™ 

NA' 

yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA NA 
Ethylbenzene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA NA 
NA 
NA 
NA 
NA 

ug/l 
ug/l NA 

NA" 
NA 
NA 

NA 
NA 

"NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
..... 

NA 
NA 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
- ™ 

NA' 

yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA NA 
Xylene (total) 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 
NA 
NA 
NA 
NA 

ug/L._ 
ug/1 

NA 
NA" 
NA 
NA 

NA 
NA 

"NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
..... 

NA 
NA 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
NA 
NA 
NA 
NA 

yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA NA 
Pyridine 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 

NA 
NA 
NA 
NA 
NA 

ug/L._ 
ug/1 

NA 
NA" 
NA 
NA 

NA 
NA 

"NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
..... 

NA 
NA 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
NA 
NA 
NA 
NA 

yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA NA 
1>Dlchlorobenzene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

ug/l 
UQ/i 

NA 
NA" 
NA 
NA 

NA 
NA 

"NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
NA 
NA 
NA 
NA 

yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l 

NA NA 
t ,4- Dichlorobenzene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

ug/l 
UQ/i NA 

NA 

NA 
NA 

"NA 
NA 
NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
NA 
NA 
NA 
NA 

yg/I 

ug/i 
ug/1^ 

ug/T 
ug/i 
ug/l 
ug/j 
ug/l 
ug/l NA NA 

1.2-Dlchlorobenzene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 
NA NA UQ/I 

NA 
NA NA 

_ss*a._ 
mg/l 
ug/l f l . . . 
ug/kg 
ug/kg_ 

_ ug*g _ 

._su*a._ 
ug/kg 
u g * g _ 
ug/kg _ 

ug/kg 
_ _ u g / k g _ 

ug/kg_ 
ug/kg 

ug/kg 

u g / i g _ 

"9^0 

ug/kj j_. 
ug/kg 
ug/kg _ 
ug/i^_ 

_!!tt^l__ 
_ ug/kg 

ug/kg_ 
ug/kg 
ug/kg 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
NA 
NA 
NA 
NA ug/l NA NA 

2-Methylphenol 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 

NA ug/l 

ug/l 

" 8 ' ! " 

NA NA 
" N A 

ug/kg _ 
ug/kg 

ug/kg_ 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA ug/l 
ugi 
ugl 

NA NA 
3-Molhylphenol 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA NA 

NA 

ug/l 

ug/l 

" 8 ' ! " 

NA 
NA 

" N A 
ug/kg _ 
ug/kg 

ug/kg_ 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
NA" 

ug/l 
ugi 
ugl 

NA NA 
4-Methylphenol 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
NA 
NA 

ug/l 

ug/l 

" 8 ' ! " NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

ug/kg _ 
ug/kg 

ug/kg_ 
ug/kg 

NA 
NA 
NA 
N A ~ 

'_ NA 

"NA 
"NA 

NA 
NA 

' NA 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
NA" 

ug/l 
ugi 
ugl NA NA 

Nitrobenzene 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

ug/l 
NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

ug/kg _ 
ug/kg 

ug/kg_ 
ug/kg _ 

<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 

ug/l 
mg/l^ 
mg/l 
mg/l 

N A _ _ 
<0005 

NA 
Silver, total 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

ug/l 
NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

"tel. 
_ 

<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 

ug/l 
mg/l^ 
mg/l 
mg/l 

N A _ _ 
<0005 <000S 

Arsenic, total 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

mg/1 
mp/1 

_ _ m g / l 
jigfl 
mp/1 
mg/f 

NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

5<!Q/1 _ 

m g / l _ 
mg/l__ 

__mg/ l 
mg/j 
mp/i 
rrig/1 

_ 
<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 

ug/l 
mg/l^ 
mg/l 
mg/l 

<003 
< 05 

< 0005W 

<003 
Barium, total 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

mg/1 
mp/1 

_ _ m g / l 
jigfl 
mp/1 
mg/f 

NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

5<!Q/1 _ 

m g / l _ 
mg/l__ 

__mg/ l 
mg/j 
mp/i 
rrig/1 

_ 
<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 

ug/l 
mg/l^ 
mg/l 
mg/l 

<003 
< 05 

< 0005W 
<05 

Cadmium, total 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

mg/1 
mp/1 

_ _ m g / l 
jigfl 
mp/1 
mg/f 

NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

5<!Q/1 _ 

m g / l _ 
mg/l__ 

__mg/ l 
mg/j 
mp/i 
rrig/1 

_ 
<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 

mg/l 
_mg/l_ 
mg/f 

<003 
< 05 

< 0005W <0O05W 
Chromium, total 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

mg/1 
mp/1 

_ _ m g / l 
jigfl 
mp/1 
mg/f 

NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

5<!Q/1 _ 

m g / l _ 
mg/l__ 

__mg/ l 
mg/j 
mp/i 
rrig/1 

_ 
<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 

mg/l 
_mg/l_ 
mg/f 

<O06 <006 
Mercury, total 

ug/kg 

ug/kg 

.ug/kj| 
ug/kg 
ug/kg 

i ! l l * f l 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
up/kg 
uo/kg 

_yg/kg 
ug/kg 

_ug/kg 
rng/1 

_mg/l 
_mg/l 
mg/l 

_mg/l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

mg/1 
mp/1 

_ _ m g / l 
jigfl 
mp/1 
mg/f 

NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

5<!Q/1 _ 

m g / l _ 
mg/l__ 

__mg/ l 
mg/j 
mp/i 
rrig/1 

_ 
<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 

mg/l 
_mg/l_ 
mg/f <0002 < 0002 

Lead, total j n g / l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

mg/1 
mp/1 

_ _ m g / l 
jigfl 
mp/1 
mg/f 

NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

5<!Q/1 _ 

m g / l _ 
mg/l__ 

__mg/ l 
mg/j 
mp/i 
rrig/1 

_ 
<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 
mp/l 
mg/l 

<002W <0O2 
Selenium.tolal 

j n g / l 
mg/l 

NA 
"aooosiW 
t - r r H - i - t - l - i - M -

QCQ4Q 
• I r l r l - r - M - t - M - l 

oas 
i - i - i ' t - i ' t - i ' i - i - i -

DOOSUW 
• l - M - 1 - l - t - l - M - l 

OOliB 
| . | . | . [ . I - ) . . . ( . ( . ( . 

OOQSHJ 
t - i - i - t - t — i • • - i - i - i -

WmiW 

NA 

• l - r - t - i - l ' h l - t - l - t 

OOWBW 
l - t - h l - t - M - M - l -

018Q 
: l * l - l - l - ! - h ! - l - l - l 

OOQM.I 
! - l ' l * t - l * S - l ' f t ' f * 

oowl 
• i - M - r - l - M - l - l - 1 

xwaaJ 
M * w - r f - i - i - i * i -

002 UW 
• i - t - t - f - i - i - i - j - t - i 

{KUUrV 

mn/l 

NA 
NA 

l - l ; h l - H - M I : l 

:i::=a003U:::i 

••••OSOOW::; 
: i : l ; i - l - t - i - n - t : 

;:;:0.«5O2U;:; 
• t - l * t * T * t - ! - M - l -

•••••:*<>«».&•: 

NA 
NA 

: i : i - t : t . i r i -
::::0:0COU::}i 

• M - r - t - r - l - l - l - l - l 

ii-iiQiosu;;::: 
• M - h l ' l - i - l ' I ' I 

. ! . i ; ) . t . | . . . f i . i -

•I-I-M-I-I-I-I-I 
':::ftOQttti!s: 
- t : i : ! - i - i - ! - i - i - i 
::::0.003UI;:; 

5<!Q/1 _ 

m g / l _ 
mg/l__ 

__mg/ l 
mg/j 
mp/i 
rrig/1 

_ 
<0005 

iir-uSsBVij]; 
t - M - l ^ - M - l - l 

• l - l - i - H - I - l - ! -

;;;qoc»sBW:: 
< 006 

<bo02 

<"bo3W* 

NA 
~NA 

NA 

NA­
NA 
NA ~ 
NA 

" <0005 

iiilSoSe"!;! 

I ' t - M - l - l - l - l -

I - M - I - I - M - I -

<0O02" 

'<^003W' 

NA 
"NA" 

2"_"NA 
"NA"" 

NA 

NA 

"NA" 
NA" 
NA 

" _J1"NA""_ 
~<oops " 

" "< 003 " iijiiiiiiWiihii •I-I-I-I-I-I-I-I-I-I 

_ <oo?""" 
< 0002 

ililiilssliiiii 
'*< J00 -3W 

NA 
<0OO5 

iiiililwia'iniili 
: i : ' : ' : t : i - M - t - t * i 

l : | . | . | . | - l - i - M - t -

:-.::;tKBBBW;i! 
- l ; l - t - M - H - 1 . | - » 
;!:iiliS9?SliiH 

<ooo2'" 

< O03W " 
mp/l 
mg/l <0O3W <003W 



TABLE 1 (CONT) 

SUMMARY OF ON-SfTE CORE SAMPLE ANALYTICAL RESULTS 
Roswell, Naw Mexico 

Cbrs dote HD> 

SuKpb-lfeplti Iiiiiiiiiii;;!: 
5 9 * 7 * 8 

iiini$!9*$i!£ 

:!;ia'WiJ;ii'i«l;i 

' s a w 

'Equip ItlftAl: iisfci&iila! 

;:£$$«*;:!! 

ijlis&Hiiiiiifcli 

! : ! ; ! ;BB^ i ; ; ! i ! 

iiliiii^ljiitiilii: 
iiitffci&iiifl'l!; ss.iii-a 

"km" 
lilii'ij^liiii 

SMe. l -B. 

• " ' fifitf* 
1QV13' 

" " 8B4-S • • SBB'S ' 

18-40' 

S*17 f 5,7,8 

mmsm iljliiii^!!;!; I M i i l i i 
NA 

TPH mo/kg <20 <20 mmsm mp/l <1 rog*g iljliiii^!!;!; ii!|ii!;liSiiil|iii Iiiiiiiiii!;!! <20 I M i i l i i 
NA 

<20 <20 

Methanol mg/l NA NA NA mg/l NA mg/1 NA NA NA NA NA 
I M i i l i i 

NA NA NA 

Methylene Chloride ugfrg NA NA NA ug/l NA ug/kg NA NA NA NA NA NA NA NA 

Acetone uo/kg NA NA NA ug/l NA ug/kg NA NA NA NA NA NA NA NA 
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<0002 < 0002 mg/l <0002 

<003W 

mg/l <0002 <0002 

iiliinwcBiilli 
<0002 < 0002 

j- ! : ! ; i»2Bi: ; : ! 
< 0002 

iililiSSiilil 
<003vV" 

< 0002 

< 003W 

<0002 

;:;;j;;;gpoy;;:;;;[ 

<0002 
Lead, total mg/l 

<0002 

iljljitiibpjlljlT; 
<0002 

i;i!l;&i!Bj;l;i; mg/l 

<0002 

<003W 
mg/l 

<0002 <0002 

iiliinwcBiilli 
<0002 < 0002 

j- ! : ! ; i»2Bi: ; : ! 
< 0002 

iililiSSiilil 
<003vV" 

< 0002 

< 003W 

<0002 

;:;;j;;;gpoy;;:;;;[ < 0O2N 
Selenium.tolal mp/l <003W <003W <003W mg/l 

<0002 

<003W mp/l <003 <003 <003 <003W 

< 0002 

iililiSSiilil 
<003vV" 

< 0002 

< 003W < 0003W <003WN 



TABLE 1 (CONT) 

SUMMARY OF ON-SITE CORE SAMPLE ANALYTICAL RESULTS 
flo«well, Naw Maxleo 

Cow Kola Nth Saa* "" : ; i ; i i ^ 8 i i i ! i : I i i i i i i i i i ' • • 8BW i i i i i i i i$W?iiiii i i S B $ * 

iiiiijfjii^iariiji i j i l i jgjjgjii l i j i 2Cr22.S Blank; K7 IlliiiSiiiiliiijii iljljijilfStHiliii i i i i i i i i i i i jijiiii;j§i2;6;;jii;|! 

6*»p*> IQ rows* tube M :|dqu)pmen!i: i l i i i i i l i&iii i s"s<42.i a S923:f.*4i/ iiiiiiiTiBBisjiiiii 

i i i i i i i i i i i i i i i i TPH mg/kg <20 <20 <20 mg/l <1 < i mg/kg <20 <20 i i i i i i i i i i i i i i i i <20 mg*g <20 <20 _ 
<50 

<14 

Methanol mg/l NA <1 <1 mg/l <1 < i mg/l NA NA NA NA mg/kg <50 
<20 _ 
<50 

<14 
Methylene Chloride ug/kg NA iljijiiiji?!:!:!;;;!; ug l <5 <s ug/kg NA NA NA NA ug/kg iililiiiiiiteiiiiiiiiii 

<20 _ 
<50 

<14 Acetone ug/kg NA iii i i i i i i&iiii i i i: ug l <10* <10 ug/kg NA NA NA NA ug/kg <10 

<20 _ 
<50 

<14 

Carbon Dkullde ug/kg NA <6 <e ugl <S <5 " 9 * 3 NA NA NA NA ug/kg <s <7 

Trlchbrol luoromethane ug/kg NA <6 <6 ugl <5 <S ug/kg NA NA NA NA ug-kg <s <7 
Ethyl Ether ug/kg NA <6 <8 ug/l <S <S ug/kg NA NA NA NA ug*a <5 <7 

i i i i i i i i i i i i i i i i Freon (TF) ug/kg NA iillHillfp?!!!;!:;: ug/l <5 <5 ug/kg NA NA NA NA ug/kg iiiiiiiiiilis'iiiiiiilii 

<7 

i i i i i i i i i i i i i i i i 
2-Butanone ugrkg NA <n <I2 ug/l <10 <10 ug/kg NA NA NA NA ug/kg <10 <14 

1.1.1-Trichloroethane ug/kg NA <e <6 up/1 <S <S ug/kg NA NA NA NA ug/kg <s <7 

Carbon Tetrachloride ugrkg NA <e <6 ug/l <s <S up/kg NA NA NA NA utfkg <s <7 

Cyclohexanone ug/kg NA <6 <6 ugl <5 <S ug/kg NA NA NA NA ugrkg <5 <7 

Ethyl Acetate ug/kg NA <e <6 ugl <S <S ug/kg NA NA NA NA ug/kg <S <7 
Isobutyl Alcohol ugrkg NA <230 <230 up/1 <200 <200 ug/kg NA NA NA NA ug/kg <200 <280 

2-Ethoxyethanol ug/kg NA < i i 
< 1 2 o " J 

ug/l <10 <10 ugfcg NA NA NA NA upykg <10 <14 

n-Butyl Alcohol up/kg NA <110 < 1 2 o " J up/1 <100 <100 ug/kg NA NA NA NA up/kg <100 <I40 

Trichloroethene ug/kg NA <8 <8 ug/l <6 <s ug/kg NA NA NA NA up/kg <5 <1 

t.1 ̂ -Trichloroethane ug/kg NA <8 «8 ugl <5 <s ug/kg NA NA NA NA ug/kg <S <7 

Benzene up/kg NA <8 <8 ug/l <S <5 ug/kg NA NA NA NA up/kg <5 <7 

4Me(hyl2Pentanone up/kg NA <11 <12 ugl <10 <10 ug/kg NA NA NA NA up/kg <10 <14 

Tetrachloroethane up/kg NA <6 <8 ug/l <5 <S ug/kg NA NA NA NA up/kg <s <7 

Toluene ug/kg NA <e <6 ugl <S <S ug/kg NA NA NA NA ug/kg <s <7 

Chlorobenzene ug/kg NA <6 <e ug/l <S <5 ' NA NA NA NA ug/kg <5 <7 

Ethylbenzene ug/kg NA <e <8 ugl <5 <5 ug/kg NA NA NA NA ug/kg <s <7 
Xylene (total) ug/kg NA <6 <6 ugl <5 <S ug/kg NA NA NA NA uffka <5 <7 
Pyridine ug/kg NA <370 <380 ug/l <40 <40 ug/kg NA NA NA NA ug/kg <340 <43Q 
1,3- Dichlorobenzene ug/kg NA <370 <380 ug/l <40 <40 ug/kg NA NA NA NA ug/kg <340 <430 
1.4- Dichlorobenzene ug/kg NA <370 <380 ugl <40 <40 ug/kg NA NA NA NA up/kg <340 <430 
1.2-Olchlorobenzene ug/kg NA <370 <380 ugl <40 <40 ug/kg NA NA NA NA ug/kg <340 <430 
2-Methylphenol ug/kg NA <370 <3S0 ugl <40 <40 ug/kg NA NA NA NA ug/kg <340 <430 
3- Methylphenol ug/kg NA <370 <360 ugl <40 <40 ug/kg NA NA NA NA ug/kg <340 <430 
4-Methylphenol ugjkg_ NA <370 <380 ugl <40 <40 ug/kg NA NA NA NA up/kg <340 <430 
Nitrobenzene ug/kg NA <370 <380 ugl <40 <40 ug/kg NA NA NA NA up/kg •c340 <430 
Siber, total mg/l 

NA 
<0005W 

nrniTSoSBir-ir 
>^7l7 l -«-* -»- l ; l7 t ; 
:i':'-:'-ii2f.':'-:'-: 

mm® 

<0005 

••; • ipisa • i -j 

mg/l .c.0005 <0005 mg/l <0005W <O0OS jiiijicbi$a!;ii <0005W mg/l <0005W <0005 
Arsenic, total mp/l ;:::::!ebbB'# 

: j T £ j 7 i T * - * - } T j : ! : ! 

i M M 

<0005W 

nrniTSoSBir-ir 
>^7l7 l -«-* -»- l ; l7 t ; 
:i':'-:'-ii2f.':'-:'-: 

mm® 

<0005 

••; • ipisa • i -j 

mg/l < 003 <003 mg/l ilijillfJ&Rhi:; <003W 

iiiiiiiiii? liPillii 

<003 <003W mg/l <003 i;iii:!ci38B;:i:ii 
r*T M - J - l - t - t - t - l - 1 

:i:::!*10B:;:::-
*T lTtTM-t - t - lT»Th 

jji||lpMa|i|i:j 
j|i|i|j}jo;iijj||j; 

<0002 

Barium, total mg/l 
;:::::!ebbB'# 
: j T £ j 7 i T * - * - } T j : ! : ! 

i M M 

<0005W 

nrniTSoSBir-ir 
>^7l7 l -«-* -»- l ; l7 t ; 
:i':'-:'-ii2f.':'-:'-: 

mm® 

<0005 

••; • ipisa • i -j mg/l <0S <0S mg/l 
ilijillfJ&Rhi:; <003W 

iiiiiiiiii? liPillii ii;ii;i£i!!iiiiii ijljijiiialjljlj mg/| 
<003 i;iii:!ci38B;:i:ii 

r*T M - J - l - t - t - t - l - 1 

:i:::!*10B:;:::-
*T lTtTM-t - t - lT»Th 

jji||lpMa|i|i:j 
j|i|i|j}jo;iijj||j; 

<0002 

Cadmium, total mg/l 

;:::::!ebbB'# 
: j T £ j 7 i T * - * - } T j : ! : ! 

i M M 

<0005W 

nrniTSoSBir-ir 
>^7l7 l -«-* -»- l ; l7 t ; 
:i':'-:'-ii2f.':'-:'-: 

mm® 
mg/l •c.0005W <0005W mg/l 

ilijillfJ&Rhi:; 

<0005 < 0005 

< 0002 
|j!jjg|g| mg/l ';;i![|ibbjai|:!:'; 

i;iii:!ci38B;:i:ii 
r*T M - J - l - t - t - t - l - 1 

:i:::!*10B:;:::-
*T lTtTM-t - t - lT»Th 

jji||lpMa|i|i:j 
j|i|i|j}jo;iijj||j; 

<0002 

Chromium, total mg/l < 006 <ooe <ooe mg/l <008 <008 mg/l <008 <006 
< 0005 

< 0002 
|j!jjg|g| mg/l 

';;i![|ibbjai|:!:'; 

i;iii:!ci38B;:i:ii 
r*T M - J - l - t - t - t - l - 1 

:i:::!*10B:;:::-
*T lTtTM-t - t - lT»Th 

jji||lpMa|i|i:j 
j|i|i|j}jo;iijj||j; 

<0002 
Mercury, total mg/l <0002 <0002 < 0002 mg/l <0002 <0002 

ii i iSMsili; 

mg/l <0002 * 0002 

< 0005 

< 0002 < 0002 mg/l <0002 

i;iii:!ci38B;:i:ii 
r*T M - J - l - t - t - t - l - 1 

:i:::!*10B:;:::-
*T lTtTM-t - t - lT»Th 

jji||lpMa|i|i:j 
j|i|i|j}jo;iijj||j; 

<0002 Lead, total mg/l <002N <002WN <002WN mg/l iiiii$f>6(4liiiii 

<0002 

ii i iSMsili; mg/l <002WN <002WN <002W ijijijisayiriiii mg/l iiiiiiiiiwaWiiiiii: <002 
Selenium.tolal mg/l HiiljODSB-!*!:!: <003N <003W mg/l <003 •e.003 mg/1 < 003WN <003N <003 <003 rnft/1 <003 <003 



TABLE 1 (CONT) 

SUMMARY OF ON-SITE CORE SAMPLE ANALYTICAL RESULTS 
Roswell. Naw Mexico 

Cots Hoia Ush 

Smsfd&Dapth': 
8«8>pfalD 

B|a)**IO 
:fetulpffianl: 

flbnlejHj. 
BBS? 

* « 4 1 4 
21 6>24= 

's&k-ir 

39*6-1 a 

saw 
2? 38" 

S9-27P a 

• sua.?" 
2 9 ' 3 2 

Tub«#? 

SB9-7 
36 37* 
jfifcaHe Field 

TPH 
Methanol 

mo/ <4 

Methylene Chloride 
mg/l <50 

Acetone 
ug/l <5 

Carbon Obuilde up/1 

f-;;!t!Pp;;:j; j-j-itaao-jij;; !;:i*0QQi|i; 
mg/l NA NA NA NA NA <1 <1 

ug/Kg NA NA NA NA <1300 NA <S40 <670 

mg/l 
mg/l 

ug/Kg NA NA NA NA <26O0 NA <130O <1300 
ugl 

" 8 * 8 NA NA NA NA <13O0 NA <640 <670 
ugl 

ug/l 

<10 

<10 

Trlcntorolluoromelhane 
Ethyl Ether 

ug/l <S 

Freon (TF) 
ug/l 

2-Butanone 
1,1,1-Trlchloroethane 

ug/1 <10 

Carbon Tetrachloride 
Cyclohexanone 

ug/l <S 

Ethyl Acetate 
ug/l 

Isobutyl Alcohol 
up/1 

2^ah^ethanoJ_ 
_ufi! <200 <2O0 

n-Butyl Alcohol 
up/l_ 

Trlchbroelhene 
<too <10O 

1,1.2-Ttlchloroelhano 
Benzene 

ugl <5 <S 

4 Methyl 2 Penlanone 
ug/l <S 

Tetrachloroethane 
ug/l <I0 <10 

ug/l <S 
Toluene 

Chlorobenzene 
ug/l <5 

Ethylbenzene 
ug/l 

Xylene (total) 
Pyridlna_ 

1,3- Dichlorobenzene 

ugri 
ugl 
ug/l 

<S 
_ < 6 _ 

<4flT 
<6 

<87 
<87 

1,4- Dichlorobenzene 
1.2- Dichlorobenzene 

2-Methylphenol 

ug/l 
ug/l_ 

<40 <87 
<40 <87 

3-Methylphenol 

ug/l <87 

4-Melhylphenol 
Nitrobenzene 
Silver, total 

ug/l 
ug/l 

_uo/l_ 

<40 <87 
<40 <87 
<40 <87 

Arsenic, total 
Barium, total 
Cadmium, total 
Chromium, total 
Mercury, total 

lead, total 

Selenium.tolal 

JT8i 
mg/l 
mg/l 
mg/l 

mg/l 
_mg/l 
mg/l 

c003 
«J>005_ 
< 003 

<05 

""<76oo2~* 
t002B <002W 

<003W <003 

ug/Kg NA NA NA NA <13O0 NA <640 <670 ug/l 

j j g /K fL NA NA NA NA NA <S40 <870 

ug/Kg NA NA NA NA NA <640 <670 
ug/l 

ug/kg NA NA NA NA NA <1300 <13O0 
ug/l 

NA NA NA NA <1300 NA <640 
ug/l 

NA NA NA NA <1300 NA <840 <870 
ug/l 

_ug/Kg_ NA NA NA NA <1300 NA <640 <670 
ugl 
ug/l 

_ug/Kj_ NA NA NA NA NA <640 <670 ug/l 

NA NA NA 
up/Kg NA NA NA 

J^ -
NA 

<53000 NA <26000 <27000 

<26O0 NA <130Q <13O0 
ug/l 
ugl 

_ug/kg_ NA NA NA 

_>ifl*£L NA NA NA 
-NA­

N A " 
<26000 NA <13000 <13000 ugl 
<1300 NA <640 <870 ugl 

J#!<fiL NA NA NA NA <1300 NA <840 <870 ug/l 
NA NA NA NA <1300 NA <870 

ug/Kg NA NA NA NA <2600 NA <130Q <130O 
ug/l 

ug/Kg NA NA NA NA <1300 NA <840 

_ug/kg_ _NA 
NA~ 

NA NA NA <1300 NA <840 

JS/L 
ug/l 

<670 
NA' NA NA 

ug/Kg_ NA NA NA NA 

_ug/Kj_ 

NA 

"NA"" 
NA NA 

NA NA 

NA 

"NA" 

<I300 
l|725ii;l;T! 
t - l - t - l - l r l - t -

•;)8Qg::|J 
<350 "" 

NA 
NA 
NA 

NA 

<640 

iiiiliil2»iii;i 
<340 

<670 
ugl 
ugl 

<21000 

ug/l 
ug/l 

NA NA NA NA <3S0 NA <340 
ug/l 

<21000 

NA NA NA NA <350 NA <340 <21000 
ugl 

NA NA NA 
NA NA NA 

NA 

NA" 
<350 NA <340 <21000 

ug/l 

<350 NA <340 <21000 
ug/kg_ 

ug/Kg 
NA NA NA NA <350 NA <340 <21000 

NA NA NA NA <350 NA <340 <21000 

ug/l 
ug/l 
up/1 

up/Kg NA NA NA NA <360 NA <340 <2I000 
ug/l 

mg/l cOOOS 

JDOi. 
_mg/l 

mgri_ 
mg/l 
mg/l 

C003 

n- i -M- r - t ' 

<0002 

:0005WN 

mmm 
: i : i :^22: i : i : 
•j.joptcej;; 

<008 
<o6o2" 

cOOOSWN 
•c.OOSW 

<ooos 

<0002 

< 0005WN 

iTiieoB&ni: 
:,:,.,.,-,.).!., 
fr-t-i—*-i3-t-i-
•iOWlBWi: 
-I-1-1*1-1" l - l - I 

!i!;opgB;:j: 
<0002 

<0005WN 
i;i;;oci8B:i;:: 

;:i::i:6|:ii!:; 
• M - l - H l - l - f - t -

ilOOtSBW!: 
H I - 1 - l - l - l - i - l 

| l ;Q«Bji i l | 
<0002*"*~ 

<.0005WN 
!iiii;OQaSiiT;! 

Iiiiiii 
• l - l - l - I H - M - l - l 

Ilii-ggTe-iiii 
<0002 

< 0005WN 
jcpifglilTi 

.. .mm 
M T M - M - f - M * 1 ! 

_ <ooa 
"<0002 

< OOOSWN 
ijTiociitaffjl; 

i r* r*T ' - ' -M- i : i : 

<!o002*" 

_ug/L 

<5 
<s" 

<10 

<200 
<10 
<100 

<5 
<5 

<10 
<S 

<s 
<40 
<40 
<40 

<40 

<40 
<40 

<002WN C.002WN 

mp/l <003 cO03W <003WN 
CJD02WN 

< 003 * 
<002N 
;.003W 

^ 0 0 2 N W 
<003N 

<002WN <002WN 

mg/l 
_ m g j 1 _ 

mg/l 
m g " _ 

<003N < 003WN mp/l 

<003 
<05 

007B 
<0002" 
<002S 
< 003 



TABLE 1 (CONT) 

$mp*¥ Oeblh '. Mm 
TOP Tnp 

TPH mg/1 <4 <1 <i 

Methanol mg/1 <1 <1 <i 
Methylene Chloride ug/l <5 <5 <5 
Acetone ug/1 <10 <10 i;;;i!;i!;î ii;!!i;i!i: 
Carbon Disulfide ug/1 <5 <5 <5 
Trichlorofluoromethane up/ <5 <5 <5 

Ethyl Ether ug/1 <5 <5 <5 
Freon (TF) ugl iiiiiiiil;!^!!:;!::!;! iiiiiiiiiiiiiiii!;;!!;; i!i!!!!;!!!|6l|!!i;|i!!!i 
2-Butanone ug/l <10 <10 ;!!!!!!!i|lliS0l!!liil!!i 
1,1,1-Trl chloroethane ug/l <5 <5 <5 
Carbon Tetrachloride ug/ <5 <5 <5 
Cyclohexanone ug/l <5 <5 <5 
Ethyl Acetate ug/l <5 <5 <5 
Isobutyl Alcohol ug/l <200 <200 <200 
2-Ethoxyethanol ug/1 <10 <10 <10 
n-Butyl Alcohol ug/l <100 <100 <100 
Trichloroethene ug/l <5 <5 <5 
1,1,2-Trlchloroethane ug/1 <5 <5 <5 
Benzene ug/l <5 <5 <5 
4 Methyl 2 Pentanone ug/l <10 <10 <10 
Tetrachloroethane ugrt <5 <5 <5 
Toluene ug/T <5 <5 <5 
Chlorobenzene ug/l <5 <5 <5 
Ethylbenzene ug/1 <5 <S <S 
Xylene (total) ug/l <5 <5 <5 
Pyridine ugl <40 <40 <40 
1,3-Dichlorobenzene ug/l <40 <40 <40 
1,4-Dichlorobenzene ug/1 <40 <40 <40 
1,2-Dichlorobenzene ug/l <40 <40 <40 
2-Methylphenol ug/l <40 <40 <40 
3-Methylphenol ug/1 <40 <40 <40 
4-Methylphenol ug/i <40 <40 <40 
Nitrobenzene ug/l <40 <40 <40 
Silver, total mg/l <.0005N <0005 <0O05 
Arsenic, total mg/l <.003 <.003W <003 
Barium, total mg/ <.05 <05 <05 
Cadmium, total mg/l <0005W <,0005 <.000S 
Chromium, total mg/l <.006 <006 <006 
Mercury, total mg/l <.0002 

IjliljiiOOaSNiilji:. 
<0002 <0002 

Lead, total mg/ 
<.0002 

IjliljiiOOaSNiilji:. <.002WN <.002N 
Selenium,total mg/1 <003 <.003N <.003N 



Rowel l , New Mexico ,r r r IT W-OS-SIS PS-OS-213 1>0-Q̂ 23H f9 OS-238 F0.OS034 F?-08-23a f9-OS-3'9 P»-OS-M» ."90S-343 W-OS-3W 

(lOf) (IS1) (2*) (?) (10) (2f) (35) 

Cor* Hal* No. 

Sample Depth 

PSMB.213 

Sail 
(iff) 
Soil 

l<9 OS 213 

<>?) 
Soil 

P9-OS-2I3 

(W) 
Soil 

tO OS2I3 

( t f ) 

Soil Soil Sail Soil Soil Soli Soil Soil Soil 

|>90S.34» 

(W)PuplueU 

: Soll/Walcr 

1 
10 

1 
THI ma/kg <20 <2fl <20 <20 <2fl <20 

1 
10 |20 <20 io < a , W i < a ' 

Mcllianol oig/1 <S <5 <s <s <s <1 <J <20 <5 oo <20 <» 1 <3 | < l 0 0 ug/l 

Methylene Chloride ug/kg - 9 * 4 <6 <7 7 s <S <s <6 <S <S <s <5 ! 6" 9 ^ <i' \ ug/l^ NA 

Acetone ug/kg 3z* - 33* K>« 33' 20' 39' 29' 23« I f » • ' <11 O l <11 O l ugl NA 

Carbon Disulfide ug/Vg <6 .<6 <5 <6 <s <5 <6 <s <5 <s <5 <5 <6 <S <5 ug/l NA 

Trichlorofluororneiuanc ug/kg <6 <6 <5 <6 <5 <5 <t <s <5 <s <5 <5 <6 <s <S ugA NA 

Elhyl Elher ug/kg <6 <6 <S <6 <s <S <6 <s <S <5 <S <S <6 <5 <S ug/l NA 

Fteoo (TP) ug/kg <6 <6 <S <6 <s <5 <6 <5 <5 <s <S 21 ug/l NA 

2-BuUrtone ug/kg <12 <12 <10 <13 <10 <10 <I2 <10 <10 <10 <I0 O l <11 < U <\\ ug/l NA 

1,1,1-Trichloroelhane ug/kg <6 <6 <J <6 <s <s <i <s <5 <5 <s <s <6 <3 <S ugfl NA 

Carbon Tetrachloride ug/kg <6 <6 <5 <6 <s <s <tt <5 <S <s <s <s <6 <S <$ ug/l NA 

Cyclohexanone ug/kg <6 <6 <J r <6 <3 <5 <6 <S <S <s <s <s <6 <S <5 ugfl NA 

Elhyl Aceulc ug/kg <6 <6 <S <6 <s <5 <6 <S <s <5 <s <s <6 <3 <S ug/1 NA 

Isobutyl Alcohol ug/kg <230 <230 -C2I0 <260 <2oa <200 <2S0 <200 <2I0 <2I0 <2I0 <220 <220 <210 <220 UgA NA 

2-Elhoxye Ilia nol ug/kg <12 0 2 <10 <13 <10 <10 <12 <10 0 0 <|0 o o <11 <11 O l <11 NA 

u Uutyl Alcohol ug/kg <I2D <120 <10Q <130 <IOO ooo <120 <100 ooo <100 <100 <U0 < 110 < 110 <U0 uwyi NA 

Trichloroethene ug/kg <6 <6 <5 <6 <5 <5 <6 <s <5 <s <s <s <6 <J <S ug/l NA 

1.1,2 Trichloroethane ug/kg <6 <6 <S <6 <5 <S <6 <s <5 <5 <5 <s <6 <s <s ug/l NA 

Benzene ug/kg <o <6 <S <6 <S <S <o <5 <S <S <S <3 <6 <3 <3 ug/l NA 

2 Methyl 4 PenUnone ug/kg <12 <12 <10 <13 <10 <10 <12 <I0 OO <10 OO <u <11 <11 < U ug^ NA 

Telrachloroclhanc ug/kg <6 <6 <5 <o <s r <s <6 <s <s <5 <s <s <6 <S <s ug/l NA 

Toluene ug/kg <0 <6 <S <6 <5 <s <6 <5 <s <5 <s <s <6 <s <3 ug4 NA 

Chlorobenzene ug/kg <6 <6 <5 <6 <S <3 <6 <S <s <5 <5 <s <6 <5 <S ug/l NA 

Ethylbenzene ug/kg <6 <6 <S <6 <s <S <6 <S <5 <5 <S <5 <6 <S <3 Uf/1 NA 

Xylene (toul) ug/kg <6 <6 <S <o <3 <s <6 <5 <5 <5 <S <3 <6 <S <S ug/l NA 

Pyridine ug/kg <380 <3S0 <340 <420 <340 <330 <4I0 <340 <340 <340 <340 <330 <370 <350 Not Telle J ug/l NA 

1,3-Oichlorobcnze ne ug/kg <3S0 <380 <340 <420 <340 <330 <4I0 <340 <340 <340 <340 <3S0 <370 <3S0 NolTciicil usj/1 NA 

1,4 Dichlorobenzene ug/kg <3S0 <3S0 <340 <420 <340 <330 <4I0 <340 <340 <340 <340 <350 <370 <350 Nol Tened ug/l NA 

1,2 Dichlorobenzeue ug/kg <380 <380 <340 <420 <340 <130 <410 <140 <340 <140 <340 <3S0 <370 <3S0 Nol Tested ug/l NA 
2 Methylphenol ug/kg <380 osa <340 <420 <340 <330 <410 <340 <340 <340 <340 <350 <370 <3S0 Nol Tested Ug4 NA 
1 Methylphenol ug/kg <380 <3B0 <340 <420 <340 <330 <410 <34Q <140 <340 <340 < 3 » <370 <330 Nol Tested Ug/l NA 
4 Methylphenol <380 <380 <340 O20 <340 <330 <4I0 <340 <340 <340 <340 <350 <370 <350 Nol Tested UgA NA 
NiuobcnzcDC ug/kg <J80 <J80 <340 <420 <340 <330 <410 <340 <340 <340 <340 <350 <370 <3S0 Nol Tested ug/l NA 
Silvti. toul mgA <0O0O6 <oauo <0006 <0Q06 <.0006 <0006 <0006 <.0Q06 <0006 <0006 <0006 <0006 <0O06 <0006 Nol Tested mg/l <.O0O6 
Arsenic, toul nig/I ar»K 007H OtVB i <0O3W <003 < OQ3W XKVtR avtuw <003 UUH o»Ji) oo7u nosu < 003 Nol Tested mg/l < 003 
Barium, total oig/l 1 i l 1313 0,22 103 1.54 2,03 0,6$ 101 03<1 0,3) <06 121 0.4 , 0.77 

: < OOOrj ] < 00O6 
Nol Tested mg/l 0.W 

mg/l • ,0009J)W 

aig/l 00711 

aigrt) <0002 

uigjl 0,009 

mg/l[ <.003W 

Cadmium, total Ulg/I <omuw <.U006 < (JO06 <.0GO6W <.00O6W <00061iW 0Q11UW ,0009|3W . < 0006 .00091) < 0006 .0009(tW 
0.4 , 0.77 

: < OOOrj ] < 00O6 [ Nol Tested 

mg/l 0.W 

mg/l • ,0009J)W 

aig/l 00711 

aigrt) <0002 

uigjl 0,009 

mg/l[ <.003W 

CIllOUliUDI, t o u l mg/1 <007 <007 <.0O7 < 007 <.007 <007 < 007 0,011 001 0,01 OOlZ 04)13 .(WB 
1 <.(»I02 1 < 0U)2 I < 0002 1 < 0002 1 < 0002 1 < 0002 

Nol Tested 

mg/l 0.W 

mg/l • ,0009J)W 

aig/l 00711 

aigrt) <0002 

uigjl 0,009 

mg/l[ <.003W 

Mercury, toul B\g/I < OU02 <0O02 <.0002 <.ono2 <0002 < 0002 <0002 I < .001)2 
001 0,01 OOlZ 04)13 .(WB 

1 <.(»I02 1 < 0U)2 I < 0002 1 < 0002 1 < 0002 1 < 0002 | Not Tested 

mg/l 0.W 

mg/l • ,0009J)W 

aig/l 00711 

aigrt) <0002 

uigjl 0,009 

mg/l[ <.003W 

Lead, total mg/l <0O2W <002 <002W <0<J2W <002W OOOI .00)B M>m 007N .O05N .(WtSWN 0,012 .0US ' 0004 
f <003W | < 001W | < 003W | <003W | < 02 | <003 | < 01W | <00JW 

^ Nol Tested 

mg/l 0.W 

mg/l • ,0009J)W 

aig/l 00711 

aigrt) <0002 

uigjl 0,009 

mg/l[ <.003W Selenium, loUl mg/I < 003W < 01W <0O3 < 003W <(J03W | < 0 l 
.00)B M>m 007N .O05N .(WtSWN 0,012 .0US ' 0004 

f <003W | < 001W | < 003W | <003W | < 02 | <003 | < 01W | <00JW | Nol Tested 

mg/l 0.W 

mg/l • ,0009J)W 

aig/l 00711 

aigrt) <0002 

uigjl 0,009 

mg/l[ <.003W 
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SUMMARY OF OFF-SITE CORE SAMPLE ANALYTICAL RESULTS 
I | Roswell, New Mexico 1 

Cora Hale No. W OS-349 W OS 349 1*9 OS-349 V9 OS 377 ¥0 OS 377 P9 OS 377 » OS- 377 P9-OS377 f l ) C)S 377 WQ3-377 Field lteld Trip 
Sample) Deplh . (W) 

Soil 
(*> 
Soil 

OOf) 

Soil 

( I S ) 

S i l l 

(Xt) 
Soil 

(251) 
Soli 

(W) 
Soil 

(3(0Dupl ic* l Blank DUnk Blank 
Soil Soil Soil 

(*> 
Soil 

OOf) 

Soil 

( I S ) 

S i l l 

(Xt) 
Soil 

(251) 
Soli 

(W) 
Soil Soil/Water ::j::;:::*:;::::?:̂ :::{::̂  

I T H mg/kg <20 <20 <20 2110 <20 <20 <20 <20 <20 mg/l N A < 1 <1 < 1 

Methanol Dlg/1 <S < 1 <5 < 3 < 1 O <S < 1 <5 mg/l N A < 1 < l < 1 

Methylene Chloride ug/kg < 7 15 « < 6 <6 U 11111 36 23 ug/l N A » ' <s V 
Acetone ug/kg <14 < I 4 <10 34" IV 2T* 37* <12 <13 ug/l N A <10 < I 0 <10 

Carbon Disulfide ug/kg <7 <7 <s < 6 <6 <6 <7 <6 <7 ug/l N A <3 <5 <5 

rrichlorofluoromelhane ug/kg <7 <7 <5 < 6 <6 <6 <7 < 6 <7 ug/l N A < 5 J > <S 

Elhyl Eiher ug/kg <7 <7 <5 <6 <6 <6 <7 <6 <7 ug/l N A < 5 <S <S 

Freon (TF) ug/kg > « * ' ' 39 40 <6 <6 <6 <7 46 «9 ug/l N A <S < 5 <S 

2-Dulanone ug/kg <14 <14 <10 <11 <12 <12 <13 < I 2 <13 ug/l N A <10 <10 <10 

t. l . l -Trichloroelhane ug/kg < 7 <7 <5 < 6 <6 <6 <7 <6 <7 ug/l N A <s <3 < 5 

Carbon Tetrachloride ug/kg <7 <7 < 5 < 6 <6 <6 <7 <6 <7 ug/l N A <3 <S <S 

Cyclohesanonc ug/kg < 7 < 7 <5 <6 <6 <6 <7 <6 <7 ug/l N A <3 <S < 5 

Ethyl AceUle ug/kg < 7 <7 <S < 6 <6 <6 <7 <6 <7 ug/l N A <S <S <3 

Isobutyl A lcohol ug/kg <290 <270 <200 <220 <240 <240 <270 <2S0 <260 ug/l N A <200 <200 <200 

2-Etho<yclhanol ug/kg < I 4 <14 <10 <11 <12 <12 <13 <12 < I 3 ug/l N A <10 <10 <10 

n-Dutyl Alcohol ug/kg <140 < I 4 0 <100 < 1 I 0 <120 <120 <130 <120 <130 ug/l N A <100 ooo ooo 
Tiichtorocthcoe ug/kg <7 <7 < 5 < 6 <6 < 6 <7 <6 <7 ug/l N A <s < 5 < 5 

1,1,2-Ttichloroelhane ug/kg <7 <7 <5 < 6 <6 <6 <7 <6 <7 ug/l N A < 3 < 3 < 3 

Benzene ug/kg < 7 <7 <S < 6 <6 <6 <7 <6 <7 ug/l N A < 5 <S <S 

2 Methyl 4 PenUnone ug/kg <14 <14 <10 < l l <12 <12 <13 <12 <13 ug/l N A <10 oo <10 

Tetrachloroethane ug/kg <7 <7 <5 < 6 <6 <6 <7 <6 <7 ug/l N A < 5 <3 <s 
Toluene ug/kg <7 <7 <5 < 6 <6 <6 <7 <6 <7 ug/l N A < 3 <3 <3 

Chlorobenzene ug/kg <7 < 7 <5 < 6 <6 <6 <7 <6 <7 ug/l N A <S < 3 < 5 

Ethylbenzene ug/kg <7 < 7 <S <6 <6 <6 <7 <6 <7 ug/l N A <S <5 < 3 

Xylene ( l o u l ) ug/kg <7 <7 <5 <6 <6 <6 <7 <6 <7 ug/l N A < 5 < 3 < 5 

Pyridine ug/kg <480 <450 <390 <370 <400 <400 <440 < 4 I 0 No l Tested ug/l N A <10 <10 oo 
1.3-Dichlorobenzene ug/kg <480 <4S0 <390 <370 <400 <400 <440 <410 No l Tcsled ug/l N A <10 <10 oo 
1.4- Dichlorobenzene ug/kg <480 <450 <390 <370 <400 <4O0 <440 <410 No l Tested ug/l N A <10 <10 oo 
1,2- Dichlorobe nzene ug/kg <480 <450 <390 <370 <400 <400 <440 <410 No l Tested u g l N A <10 <10 oo 
2-Mclhylphcnol ug/kg <480 <450 <390 <370 <400 <400 <440 <410 No l Tested ug/l N A <10 oo oo 
3-Methylphenol ug/kg <480 <450 <390 <370 <400 <400 <440 <410 Not Tcsled ug/l N A < I 0 oo oo 
4-Melhylphcnol ug/kg <480 <450 <390 <370 <400 <400 <440 < 4 I 0 No l Tcsled ug/l NA <10 oo oo 
Nitrobenzene ug/kg <480 <450 <390 <370 <400 <400 <440 < 4 I 0 Not Tested ug/l N A <10 oo oo 
Silver, l o u l mg/l < 0006 <0006 <.00O6 < 0006 <00O6 <.0006 <0006W <0006 < 0006 mg/l <0006 <O006 < 0006 <0006 

Arsenic, toU l mg/l <003 < 003 0IOJH IXMH aoi < 003 4T03I) 0061) onu mg/l 001) <003 <003 <003 

Barium, l o u l mg/l 148 130 023 103 .1913 .1511 AM ,0611 Oil mg/l 0)2 < 0 6 < 06 < 0 6 

Cadmium, total mg/l | <0006 | <O0O6W 000|3 I )W <.00O6W OOlt l iW 0031) 00100 OOtWl) <.0O06 mg/l <00006 <0006W < 00O6W < 0006W 

Chromium, toUl mg/l («»» 0011 <007 ,00913 00711 0.011 0.011 <007 <.007 mg/l <0007 <0007 <0O07 <0007 

Mercury, t o u l mg/l <.0002 j <.0Q02 <.0002 < O0U2 ] <0002 ( < .0002 | <.0002 | <0002 <.0002 nig/1 <0002 <0002 < 0002 < 0002 

Lead, toUl mg/l 0007 0,003 i < 002W 0003 0,004 0009 0Q3t)W • <.002W <002 mg/l <.002W 0031) 0030 .002BW 
Selenium.loul <003W | <003W <O03W | <0U3W | < 0 1 W | <0O3W [ <01W < 0 2 <003 mg/l <003 <003W | < 003 | < 003W | 
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TABLE 2 

Analysis Results for Soil Gas Samples, ppm v/v 

Roswell, New Mexico 
2/6/90 - 3/17/90 

SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCIg CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

N-00 2.0 0.02 1.46 
N-00 4.0 - - 0.09 - -

N-00 9.0 - - 0.01 - -

N-00 14.0 0.02 - 0.45 - -

N-01 2.0 - - - - -

N-01 4.5 - - - - -

N-01 9.0 - - - - -

N-02 2.0 - - <0.01 - -

N-02 4.0 - - 0.01 - -

N-02 9.0 - - 0.01 - -

N-02 14.0 - - <0.01 - -

N-03 2.0 - - - - -

N-03 4.5 - - - - -

N-03 9.0 - - - - -

N-04 2.0 - - - - -

N-04 5.0 - - - - -

N-05 4.0 - - - - -

N-06 2.0 - - - - -

N-07 1.0 0.02 - - - -

N-07 3.5 0.35 - <0.01 - -

N-08 1.0 - - <0.01 - -

N-09 1.0 0.06 - 0.03 - -

N-09 4.5 0.31 - 0.13 - -

N-09 6.8 0.40 - 0.20 - -

N-09 14.0 0.62 - 0.34 - -

N-10 8.0 - - - - -

N-11 2.0 - - - - -

N-11 . 4.5 <0.01 - - - -

N-11 9.0 <0.01 - - - -

N-12 1.0 <0.01 - - - -

N-12 4.0 0.02 - <0.01 - -

N-12 9.5 0.05 - <0.01 - -

N-12 14.0 0.07 - <0.01 - -

N-13 3.0 0.02 - - - -

N-13 4.5 0.03 - - - -

F A H R B N T H O L D * 
A S S O C I A T E S . I N C . ' 



SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCI3 CCI4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 CHCI3 CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 F A H R B N T H O L D A 
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SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCI3 CCI4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/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 CHCI3 CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 CHCI3 CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 = Sample Destroyed 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCI3 CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 CHCI3 CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 CHCI3 CC14 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 30.77 - - - -

N-91* 2.0 58.85 - <0.01 - -

N-91* 5.0 124.61 - - - -

N-91* 10.0 175.18 - - - -

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* 15.0 177.95 - - - -

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 CHCI3 CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 - -

SD = Sample Destroyed 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHCI3 CCI 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 Sample 
* Analyzed on 3400 GC 
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SAMPLE ID DEPTH 1,1,1-TCA TCE PCE CHC13 CCl 4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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 CHCI3 CCI4 

(FT.) PPM PPM PPM PPM PPM 
(V/V) (V/V) (V/V) (V/V) (V/V) 

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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Off-Site 

Roswell, New Mexico 
4-4-90 to 5-1-90 

SAMPLE ID DEPTH TCA TCE PCE 
(FT.) PPM PPM PPM 

SG9-200 2 0 0 0 
5 <.01 0 0 
10 0 0 0 

SG9-203 2 0 0 0 
5 <.01 0 0 
10 0 0 0 
15 0 0 0 

SG9-211 2 <.01 0 0 
5 <.01 0 0 
10 0.02 0 <.01 

14.5 <.01 0 <.01 
25.5 0 0 0 

SG9-213 2 0 0 0 
5 0.11 0 <.01 

9.5 0.10 0 <.01 
25.5 0 0 0 

SG9-214 2 <.01 0 0 
5 <.01 0 0 

9.5 0.02 0 <.01 
14 0.04 0 <.01 
19 0.06 0 <.01 
29 0 0 0 

SG9-222 2 0 0 0 
5 <.01 0 0 
10 0.01 0 <.01 

14.5 0.02 0 <.01 
19.5 0.05 0 <.01 
30 0.11 0 <.01 
35 0 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 0 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 0 
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 

Table 2, Page 19 
P A H R B N T H O L D A 
A S S O C I A T E S . I N C . ' 



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 (CONT) 

UobuM Alcoho< ucjAg <180 ug/l <200 UflAfl <220 <240 <720 <3I0 

2-&ho»y«th»nol UflAfl < I 4 UflAg <20 

n-Butyl Alcohol <S7 <110 <140 Ufl/l <10O uoyva <200 <120 <120 <1S0 <100 

Trlchloreethene uflAg up/1 <5 UflAfl <io <« 
U,2-Trtchioro«thtn» ucjAg <7 <5 <« <io <18 « <s 
Benzene ucjAg <7 Ufl/l <S _»fl/*a <io <5 

4 M«lhyt 2 PenUnone UQ/Vg <10 < l l <14 Ufl/l <10 uo/kg <2Q <3S <12 <15 •OO 

Tetnchkxoethene ufl/Vfl <5 <« <7 <5 .Ufl/kQ <6 <10 <S <8 <• 
Toluene ufl/Vg <5 <o <7 Ufl/l <5 ufl/Vfl <« <10 <6 <1» <S <8 <5 
Chlorobenzene ufl/Vfl <5 <8 <7 -Hfl/L <s ugAg <10 <e <18 <« < i <s 
Bhylbenzene UflAfl < 7 <e <to <8 <« <5 

Xylene ftoUT) ufl/ka <6 <7 Ufl/l <5 O <8 <6 <ie <6 <s 
Pyridine ufl/Vfl <340 < M 0 <40 ua/kfl <330 <370 <350 O 4 0 <S40 <J40 <J40 

t >Dtchk>fob«ru«n« ufl/Vfl <350 <340 Ufl/l ugAg <330 <370 <J40 <J40 < M 0 <340 

1,4-OlchlOfobenzene ufl/Vg OSO <340 Ufl/l <40 UflAfl <330 <370 O 5 0 O 4 0 <340 

,2-tXcMorobenzen* uflAg, O 5 0 <J40 ufl/l ufl/Vfl <350 <J40 O 4 0 

2-M«ttiy(prienc4 ufl/Vfl <350 <340 •O40 Ufl/l UflAg <330 O 7 0 0 5 0 0 4 0 0 4 0 <340 <340 

3-M«thylpri«r>ol u&Afl 0 4 0 <S40 Ufl/l <40 UflAfl OOO 0 7 0 <aso <340 0 4 0 <340 <S40 

4-M«thyl phenol UflAfl OSO 0 4 0 Ufl/l .up/kg 0 3 0 <370 <350 0 4 0 <J40 0 4 0 <340 
uflAg <JSO <340 0 4 0 up/1 <40 uaAfl <330 <370 <350 <340 •040 

Slrvti, lou l 

Ar»«nto, lou l 

Be/lum, toul man ^o&WM 

<.oxa •C.00G5 mfl/1 <.0006 mg/l <ooos <.ooos <.000S <ooos < COM 
<0O3 < 0 0 1 

Cedmlum, t ou l mo/l <.000SW 

ng/1 j n s / l _ <.0O3 
<0005 < 0CO5W 

<003W 
mn/l <.05 mp/l 

<.0OO3 mg/l 

<.0Q3 < 003W 

<0005W <,0O05W <ooosw •c ooosw 
Chromium. toUl mp/l <.008 mfl/1 mo/l <.ooa <0O6 <006 <009 <.006 <.0O4 
Mercury. toUl 
l . » d , tool 
SeUnlum.toUl I mp/l I <.003W I 

<.O002 

<003W | 

<.0O02 

<003W | mn/l •C.003W | 

.ray. <00O2 <.O0O2 <0002 <.0002 <.0002 

J _ <.0O3 mrj/l <003 I •c.ooa <003W <003W | <.0003W 
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TABLE 2 (CONT) 

2-BuUnon* 

Ctibon T«ti»cjilofkf4 

,1,1 -Trlctilof oathena 
uflAfl 

UflAfl 

UflAQ 
<« 

<12 Ufl/l 
Ufl/l 

Ufl/l 

O O 

<S 
<S 
<S 

UflAfl 
j j f l A a _ 

_uflAfl_ <« 

o t <10 

<5 <5 

UflAfl 
uqAo 
UflAfl 

_uaAfl_ 

<10 

<5 

Cyck>h«x4noff UflAfl <6 ufl/l <5 <S UflAfl <» <5 UflAfl <S 

Ethyl A o U U UflAfl Ufl/l <S <s UflAfl <5 <5 <S uaAa 
Itobutyt Alcohol UflAfl <250 <230 Ufl/l utV'g. <250 <210 <2 I0 <200 UflAfl <20Q 

2Eihoxy«lhanol uflAg 0 3 Ufl/l <10 <10 UflAfl O l <10 UflAfl 

rt-Butyl Alcohol UflAfl O 3 0 <110 Ufl/l OOO . . u n A g . <I20 < i to <too OOO UflAfl <100 

TrichloftMthan* UflAfl <« <« Ufl/l <S <S <S UflAfl 

1,1 j-TrlcMofCUhMW UflAfl <8 Ufl/l <S <5 Ufl/Vfl <5 <5 • "9*g. 
8anzen* ugAg <« uoy?- <s <s <5 j a A j L <5 

l^tttryt 2 Parruuyxx UflAfl O J O t < I 2 up/1 O O o o <12 <11 O O O O o o 
Tatrechkyoathana UflAfl <8 <s <5 UflAn <6 <5 <5 -"8*8., <5 

Toluana UflAfl <8 <6 <5 <5 UflAg <5 <S <5 uaAa <J 

Chlorobamane <e Ufl/l <S <s uqAq <8 <S UflAfl <5 

Ethylbfttarw UflAfl <8 <8 uo/1 <3 <S UflAfl <8 <8 UflAfl <5 

XyUrn (loul) " f lAf l <a <8 UQ/I <8 <8 <8 <S <S <5 uaAfl <S 

Pyrfdlfc UflAfl <420 O 7 0 < M 0 ufl/ l <40 O O uoAfl <330 <350 <330 <340 Ufl/Vfl <340 

t ,a-Okhkxo*»ni»n« UflAfl O 2 0 O 7 0 <360 Ufl/l <40 <40 UflAfl <330 <350 0 9 0 <340 UflAfl <340 

1,4-Otchkxotwmrx ufl/Vg O 2 0 <370 <380 Ufl/l <40 UflAfl <330 <350 0 9 0 0 4 0 ug/Vfl <340 

l^-0tchk>fob«fa«r>4 UflAfl 0 7 0 _H8/L <40 UflAfl 0 3 0 <3S0 <390 <340 UflAfl <340 

2-M«triylph»nol UflAfl 0 2 0 0 7 0 0 6 0 ufl/l <40 UflAfl 0 3 0 <3S0 <390 <340 .,"8*8 <340 

3-M«thylph<nol uflAg 0 2 0 <370 <3#> Ufl/l <40 UflAg 0 3 0 0 5 0 OSO <340 UflAfl <340 
uoAfl 0 2 0 Ufl/l O O UflAfl <330 0 5 0 OSO <340 uaAfl <340 

Hrtfob*n2*r>« UflAfl. < 4 » 
S W . l o u l mfl/1 

OTO Ufl/l O O 
<.0005W 

unAo <330 0 5 0 0 9 0 0 4 0 
< 0005 mp/l <.0OQ5 •c.oooa mfl/1 <OOOSW <.D005 < 0005W 

UflAfl <340 

mo/l < OOOSW 
AiunlCjtoUt mo/l 

Barium, l o u l mp/1 

Cadmium, t ou l moA. 

mo/l •C.0O3 <.003 mp/l <.003W 
mfl/1 <.0S < 0 5 mp/l 

mfl/1 < 0 0 J 

ma/I <.0CO5W <.0005W 
ma/1 

mfl/1 
Chromium, t o u l JEH± <.0O8 <.ooa mfl/1 <.ooe <.008 mo/l mfl4 gQ07 
Marcury, toUl mp/l <.0002 <.0002 <.0O02 mfl/1 •C.0002 •c.0002 mp/1 <0002 ma/l < .0002 
Uad. toUl mp/l <,p02N <.002WN <.002WN mfl/1 mfl/1 <.002WN ma/l 
S*l<nlum,toutl mp/l <.003M <.003W mn/l <.0O3 <003 JEttL <.003WH <.003N < 003 . ff l/! <003 
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TABLE 2 (CONT) 

SUMMARY OF ON-SITE CORE SAMPLE ANALYTICAL RESULTS 
RoeweU. New Maxioo 

MsegCTMl 
IS'SeMSMOfc- mm® 

^ tuW^f t^ 
ttfeieAVfiaVJ'. SBlanlC>t3:il 

nmm .? Ec r̂pment H AVHTrlpV^ l's£27*;3.fl< ^ tuW^f t^ V-tiibtVsx- iVkf leidW? VEoAilfknen) ?. 

TPH ma/1 <4 <4 moAg <4 <A 

Methanol mg/l <50 <so mfl/1 <i i <i <1 < i < i < i < i mo/l < I 0 <10 

Mathylane Chiorlda ug/l <5 <5 Ufl/Vfl mmmmm <1300 <1300 mmmm <640 <870 ug/l <5 <5 

Ac«ton« ug/l uo/Vo <2600 <2600 <1300 <13O0 <13O0 ug/l <10 O O 

Carbon Ouulflde Ufl/l <s <3 ug/Va <8 <s <29 <1300 O300 <640 <640 <670 Ufl/l <5 <s 
Trkhkxoflucromethan* Ufl/l <5 <5 Ufl/Vfl <6 <s <29 <1300 O 3 0 0 <640 <640 <670 Ufl/l <5 •CS 

Ethyl Ether Ufl/l <5 <5 us/Vfl <S <5 <29 <13O0 <1300 <640 <6V40 <670 Ufl/l <5 <5 

Fi»on (TTO Ufl/l ufl/Vfl ffl 8 M ^ W i W mm <6 t0 <840 <670 ug/l 

2-Bulenone Ufl/l <IQ UflAfl <n mmm <2600 <26O0 0 3 0 0 <13O0 <I300 Ufl/l < I 0 <10 

1,1,1.Trtchk>roethene UQ/1 <5 <3 ufl/Vo <8 <5 <29 <1300 <1300 <640 <840 ufl/l <s <5 

Carbon TeUachlorlde Ufl/l <S <5 us/Vfl <8 <5 <29 <1300 O300 <640 <640 <670 Ufl/l <s <5 

Cycloriexanone Ufl/l <S <5 uoAfl <8 <S <29 <1300 <1300 <640 <640 <670 ug/l <$ <S 

Ethyl Acetate ug/l <5 <5 UflAg <8 <5 <29 <1300 <1300 <640 <640 <670 Ufl/l <s <5 

UobuM Alcohol Ufl/l <200 <200 ugAg <230 <2I0 O 2 0 0 <6I000 <53000 <26000 <26000 <27000 Ufl/l <200 <2C0 

2-Ethoxyethenol Ufl/l <10 < I 0 uoAfl <11 <10 <58 <2600 <2600 • <1300 <1300 O 3 0 0 Ufl/l < I 0 O O 

rhBuryi Alcohol Ufl/l <too <100 ugAg <no <100 <590 <26000 <26000 <13000 <13000 <13000 Ufl/l ooo OCO 

Trichloroethene Ufl/l <5 <3 UflAfl <6 <s <29 <1300 <13O0 <640 <640 <670 Ufl/l <5 <5 

1,1,2-Trichloroethane ug/l <5 <5 ugAg <6 <3 <29 <1300 <13O0 <640 <840 <670 Ufl/l <s <S 

Beruene Ufl/l <3 <S uoAfl <8 <5 <29 0 3 0 0 <1300 <640 <fcH0 <870 Ufl/l <5 <i 

4 Mathyl 2 Pentanone Ufl/l O O <10 ugAii <11 <10 . <89 <2600 <2£00 <1300 <t300 <1300 Ufl/l <10 OO 

Teuachlorc-ethene Ufl/l <S <5 ugAg <8 <s <23 <1300 <1300 <640 . W E Ufl/l <s <5 

Toluan* Ufl/1 <s <S ugAg <8 <6 <29 <1300 <1300 <640 <640 <670 Ufl/l <3 <5 

Chloroberuene Ufl/l <5 <s ugAg <8 <S <29 <1300 <1300 <640 <640 <G70 Ufl/l <S <5 

Ethy Ibenzene Ufl/l <5 <s ugAg WKBMM mmmmmmmmmmm Uflll <i <5 

XyUne ftotar) Ufl/l <S <5 uaAg mmsmmmmmmm Wmtmmmw* Ufl/l <3 <3 

Pyrtdlna Ufl/l <40 <87 ugAg <370 <340 <390 <340 <3S0 <340 <340 < 21000 ug/l <40 <40 

1,3-Dtchkxobeniene ufl/l <40 <87 uoAfl <370 <340 <390 <340 <350 O 4 0 <340 < 21CC0 Ufl/l <40 <40 

1,4-C-lchkwoberuane UO/I <+0 <87 usAg <370 <340 <390 <340 <350 <340 <340 <210OO Ufl/l <40 oo 
t ,2-Olchlofobenztne Ufl/l <40 <87 UflAfl <370 <340 <330 <340 <350 <340 <340 <21000 Ufl/l <40 <40 

2-M«thylpheno1 Ufl/l <«0 <87 ugAg <370 <340 <390 <340 OSO <340 <340 < 21000 ug/l <40 <40 
3-Methylphenol Ufl/l <40 <87 uoAfl <370 <340 <390 <340 <350 • <340 <340 <2IOOO Ufl/l <40 <40 
4-MMfrylphanot Ufl/l <40 <87 uoAfl <370 <340 <390 <340 <350 <340 <340 <2tOOO Ufl/l <40 <40 
Nitrobenzene Ufl/l <40 <87 UflAfl <370 <340 <390 <340 O 5 0 <340 <340 <2t000 Ufl/l <40 < M 
Silver, total mfl/1 <.0005 < 0005 mg/l <.0OOS <.000SWN <.0O0SWN •C.OCOSWN •C.000SWN •C.0005WN <0005WN <0005WN mg/l <ooos 
Kn*n\Q [ total mg/l <.003 <.003 mg/l <.003 H i <.003W mfl/1 < 003 <003 
Barium, total mfl/1 <.05 •COS mg/l mmm mmm mmm mmmmmmmm mmmmmmmm wmmk mfl/1 <os <.os 
Cadmium, total mfl/1 mmmm mo/l <.000S wmm mol <oooa 
Chromium, total mfl/1 <.ooa •c.008 moA M<xriMi <.008 <006 mmm mo/l 007B < 006 
Mercury, total mg/l <.0O02 < 0002 mo/l <0002 <0002 <.0OO2 <.0002 •C.0002 <.0002 <.0002 < 0002 ma/l <0002 < 0002 

Lead, total mg/l <.0O2B <002W mo/l <.0Q2WN <002WN <002YVN <.002M •C.002MW •e.OOZWH < 002WN moA < 0023 

Salanlum^otaJ mfl/1 < 003W <.003 mfl/1 <003 < 003W <.003WM <.003 <.003W < 0O3N <003N <.003Wt1 mo/l < 003 •C.003W 

R03-63-XLS, 8/22/80,4 c4 S 



TABLE 2 (CONT) 

SUMMARY Of ON-SITE CORE SAMPLE ANALYTICAL RESULTS 

- Roewotl, New Mexioo 

mmmm mmmm 
fBla^KliMli mmm 

TPH mg/l O < i <1 
Methanol mg/l <1 < i <1 
Methylene Chloride ug/l <s <s <s 
Acetone ug/l <to o o mmm Carbon DUulflde ug/l <s <s <s 
Trkhlorofluoromethane ug/l <s <5 <s 
Elhyt Ether ug/l <5 <s <5 
Freon fTF) •HI 2-Butanone _SiSd_ <10 o o M-1 ; IM< , 

1,1,1-Trichloroelhene ug/1 <5 <5 <S 
Carbon Tetrachloride ug/l <S <S <S 
Cyclohexanone ug/l <s <5 <5 
Ethyl Acetate ug/l <5 <5 <S 
laobutyl Alcohol ug/l <2CX) <200 <200 

2-Ethoxyethenol ug/l <10 O O O O 

n-Bi/tyl Alcohol ug/1 OOO OOO OOO 

Trichloroethene ug/l <5 <s <5 
1,1 ̂ -Trichloroethane ug/l <S <5 <6 

Benzene ug/l <S <s <5 

a Methyl 2 Pentanone ug/l O O o o O O 

Tetrachloroethane ug/l <5 <s <s • 
Toluene ug/l <S <5 <s 
Chlorobenzene ug/l <S <5 <5 -
Ethylbenzene ug/l <3 <S <S 

Xylene (total) ug/l <S <5 <5 

Pyridine ug/l <40 <40 <40 

t,3-Olchio(obenzane ug/l <40 <40 <40 

t ,4-Olchlorobenzane ug/l <40 <40 <40 

1,2-Oichlorobenzene ug/l <40 <40 <40 

2-MethylphenoJ ug/l <40 <40 <40 

3-Methylphenol UB4_ <40 <40 <40 

4-Methylphenol ug/l <40 <40 <40 

NHrobenzane ug/1 <40 <40 <40 

Slrvei, total mg/l <.0005N < OOOS <0003 

Antenlo, total may" •C.003 <.003W <.00J 

Barium, toul mg/1 < 0 5 <.0S <.0S 

Cadmium, total mg/l <.0005W <.ooos < 0OO5 

Chromium, tou l mg/l <.O06 <006 <.0M 

Mercury, tou l mon <0002 <.0002 <.O0O2 

Lead, tout mg/l M i m $ W M <.002WN •C.002N 

Selenlum.toul mg/l | <.003 | <.003N <.003N 
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TABLE 3 

PHASE 3 

SUMMARY OF OFF-SITE CORE SAMPLE ANALYTICAL RESULTS 
^ i i f | Roewell, K w Mexico | ; 

»S&gWele?'a} 

| 
TPH mo/Vg <20 <20 <20 <20 <20 <20 <20 mmm <20 mmmm <» <20 Wtooi'a 
Methanol mg/l <5 <5 <5 <5 <5 <1 <5 <20 <s o o <20 1 <1 <5 O <to ugA 

Methylene Chloride ugrVg <6 <7 <5 <3 <8 <S <5 <s <5 mmm <s« mtim ugA <3 

Acetone ugAg K»£32".4'jS mmn mm?wm mmm <u <»» <11 ugA O O 

Carbon DltuKWe ugAg <6 <« <3 <8 <5 <5 <8 <s <5 <s <5 <5 <8 <s <s ugA <S 

Trlchlororluoromethene ugAg <6 <6 <S <6 <5 <5 <8 <5 <5 <5 <5 <5 <S <5 <5 ug/l <5 

Ethyl Ether ugAg <6 <6 <S <6 <5 <S <8 <5 <5 <5 <5 <S <8 <S <S ug/l <S 

Fieon fTF) ugAg <6 <8 O <8 <5 <S <8 <5 <S <5 <S mmm M M wmtem ugA 

2-Butanone ugAg <12 <12 <10 <13 O O O O < I 2 <10 O O <10 <10 <n <u < i i <n ugA <10 

1,1,1 -Trichloroethane ugAg <6 <6 <s <e <5 <s <8 <s <5 <S <5 <5 <e <5 <S ugA 

Carbon Tetrechloilde ugAg <6 <6 <5 <6 <S <s <8 <5 <5 <5 <S <5 <6 <5 <5 ugA <5 

Cyclohexanone ugAg <6 <8 <5 <6 <5 <5 <e <5 <5 <S <5 <S <a <5 <S ugA <5 

Ethyl Acetate ugAg <fl <6 <3 <6 <5 <S <a <S <S <5 <5 <5 <e <5 <5 ug/l <5 

Uo butyl Alcohol ugAg <230 <230 <2 t0 <260 <200 <2O0 <2S0 <200 <2 I0 <2I0 <210 <220 <220 <210 <220 ug/l <200 

2-Ethoxyethanol ugAg <12 <12 <10 <13 <10 <10 <12 O O O O O O <10 O l O l O l <11 ugA O O 

n-Butyl Alcohol ugAg <12Q <12Q OOO <130 ooo OOO <120 ooo OOO <100 OOO O 1 0 <110 O I O <1 I0 ugA <100 

Trichloroethene ugAg <« <6 <5 <6 <5 <S <a <s <5 <5 <5 <5 <8 <5 <S ugA <s 
1,1,2-Trichloroethane ugAg <• <6 <S •C8 <5 <S <a <5 <5 <S <S <3 <a <S <5 ugA <8 

Benzene ugAg <6 <6 <S <a <5 <5 <a <5 <5 <5 <5 <S <e <S <5 ugA <5 

2 Methyl 4 Pentanone ugAg <12 <12 <10 0 3 <10 < I 0 < I 2 <10 <10 <10 O O <11 o i O l <11 ugA <10 

Tetrachloroethane ugAg <6 <6 <5 <8 <5 <5 <0 <6 <5 <5 <6 <5 <a <5 <5 ugA <5 

Toluene ugAg <6 <a <5 <8 <S <5 <e <S <5 <5 <S <S <a <5 <5 mWBmm 
Chlorobenzene ugAg <6 <6 <5 <8 <5 <5 <s <s <5 <z <5 <5 <6 <S <5 ugA <5 

Ethylbenzene ugAg <8 <S <S -CS <5 <5 <a <s <S <s <S <S <a <5 <5 ugA <S 

Xylene (loUl) ugAg <6 <8 <5 O <5 <S <a <s <5 <5 <5 <S <6 <5 <S ugA <5 

Pyridine ugAg O 8 0 O 8 0 <340 <420 <340 <330 <4t0 <340 <340 <340 <340 <3S0 O 7 0 O 5 0 NotTetted ugA <350 

1,3-Olchlorooenzene ugAg <3d0 <380 <340 <420 O 4 0 <330 <4 t0 <340 <340 <340 <340 O 5 0 O 7 0 OSO NotTetted ugA O 5 0 

1,4-Olchlorobenzane ugAg <380 <3fi0 <340 <420 <340 <330 <4 I0 <340 <340 <340 <340 0 3 0 O 7 0 OSO NotTetted ugA <3S0 

1,2-Dkhloroberuane ugAg <360 <380 <340 <420 <340 <330 <410 <340 <340 <340 <340 oso O 7 0 OSO NotTetled ugA <3S0 

2-Methylphenol ugAg <380 <380 <340 <420 <340 <330 <4 I0 <340 <340 <340 <340 OSO O 7 0 OSO Not Tested Ufl/l <350 

3-Methylphenol ugAg <380 <380 <340 <420 <340 O 3 0 O I O <340 <340 <340 <340 OSO O 7 0 OSO Not Tailed ugA OSO 

4-Melhylphenol ugAg O 8 0 <380 <340 <420 <340 <330 O I O <340 <340 O 4 0 <340 OSO O 7 0 OSO NotTetted ugA <3S0 

Nruobenzene ugAg <380 <3&0 <340 <420 <340 <330 O I O <340 <340 <340 <340 < 350 O 7 0 OSO Not Tatted ugA <3S0 

Silver, total mg/l <0 0006 < 00O6 •C.CO06 <0006 •c.oooa •c.0008 •c.oooa <.oooa •c.oooa <.0006 <0006 -C.000S < 0006 •c.oooa NotTeited mgA <0008 

Araento, total mgA •C.003W -C.003 <.003W •C.003 mmm <003 Not Tetled mg/l < 003 

Barium, total mg/l mmmmmmmmmmm mmm mwmmmmmwm NotTetted 

Cadmium, tout mgA <.0006tWV < 0006 •C.0008 <.0006W <.0006W •C.0006BW <.oooa fM&88@$S0i <.oooa tobWavvl <.oooe | <oooa Not Tettad mgA 

Chromium, tout mgA <.007 <.007 <007 <.O07 <.007 <.0O7 <.oo7 mmtm NotTetUd mgA 
Mercury, loUl mgA < 0002 •c.0002 < 0002 < 0002 •C.0002 •c.0002 <.0002 j <.0OO2 •c.0002 | <0O02 | < 00O2 < 0002 | <.0002 | -c.0002 Not Tet l id mgA < 0002 

Lead, toul mgA <.002W <002 < 0O2W <O02W <002W NotTetted mg/l 

SeUnlum.toUl mgA <003W <.01W <003 •C.003W <.003W < 0I | <.003W | <.003W <.003W <.0O3W | < 02 <.0O3 | < 0 I W | <.003W NotTeited mgA <003W 
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TABLE 3 (CONT) 

| | I 
TPH mgAo <20 <20 <20 <20 <20 <20 <20 <20 mgA NolTaalad O <1 o 
Malhanol ma/l < 5 <1 <5 | <S I <1 O <5 O <s mgA NolTaitad 1 <1 O o 
Mathylana Ctilorida uoAfl <7 mmwmmt <6 E ufl/l <s 
Acatona UflAfl <14 <14 <10 tarn mmm 0 2 0 3 ug/l ^^v43* i^»% < t o o o <10 
C«ibon DliuHlda UQAB <7 <7 <S <6 <8 <e <7 <8 <7 ugA <5 <5 <5 <5 

Tilchlorofluofomalhana ufl/Vg <7 <7 <s <8 <8 <8 <7 <6 <7 ug/l <S <5 <5 
Ethyl ElhM UflAfl <7 <7 <i <8 <8 <e <7 <8 <7 Ufl/l <5 <5 <5 <5 
Fiaon (TF) cm a r a mmm <8 <8 <a <7 1 Ufl/l <5 <S <5 <5 
2-Butanona ugWg <14 <14 <10 O l <12 <12 0 3 0 2 1 0 3 Ufl/l mmmm O O O O <10 
1,1,1 -Trlchloroathana ufl/Vg <7 <7 <s <6 <8 <a <7 <8 <7 ug/l <5 <5 <5 <5 
Ca/bon TaUachlorlda ug/Vg <7 <7 <s <8 <6 <6 <7 <8 <7 ugA <5 <s <S <S 
Cyclohaxanona Ufl/Vg <7 <7 <s <8 <8 <s <7 <8 <7 ugA <5 <5 <S <5 

Ethyl Acetata ug/Vg <7 <7 <s <« <8 <a <7 <6 <7 ugA <5 <5 <5 <5 
Uobutyl Alcohol ug/Vg <290 <270 <200 <220 <240 <240 <270 <2S0 <260 ugA <200 <200 <200 <200 
2-Ethoxyathanol ugAg <14 <14 <10 <11 0 2 <12 0 3 <12 <13 Ufl/l O O <10 <10 <10 
rvButyl Alcohol ug/Vg <140 <140 OOO o t o 0 2 0 0 2 0 0 3 0 <120 O 3 0 Ufl/l <100 < I00 ooo OOO 
Tnchloioathana ufl/Vfl <7 <7 <s <a <6 <8 <7 <8 <7 ugA <5 <s <5 <s 
1,1,2-Trlchloroathana ug/Vo <7 <7 <s <8 <6 <e <7 • <• <7 ufl/l <S <5 <s <5 
Baruana ug/Vg <7 <7 <s <8 <8 <a <7 <8 <7 ugA <5 <5 <8 <5 
2 Mathyl 4 Pantartona ugAg <14 <14 o o o i <12 <12 O S <12 0 3 Ufl/l O O O O O O O O 
Tavachlofoathana ugAg <7 <7 <5 <a <6 <8 <7 <8 <7 ug/l <s <5 <S <5 
Toluana ugAg <7 <7 <s <e <8 <e <7 <8 <7 UQA <s <S <5 <5 
Chlofobanzana ugAg <7 <7 <s <e <8 « <7 <8 <7 Ufl/l <5 <5 <S <S 
Elhylbaruan* ugAg <7 <7 <5 <6 <8 <8 <7 <8 <7 uoA <5 <B <S <S 
XyUnt (total) u g A 9 <7 <7 <S <8 <e <0 <7 <8 <7 ug/l <S <S <5 <s 
Pytldln. UflAfl <460 <4S0 <390 0 7 0 OOO <4O0 <440 <410 NotTaatad ugA <430 <10 O O o o 
1,3-Dichlorobaiuana UflAfl <480 <4S0 <390 0 7 0 ooo <400 <440 O I O NolTaalad UflA <430 <10 o o o o 
1,4^Dlchlofobaruana ugAg O 6 0 O 5 0 <390 0 7 0 <4O0 <400 <440 O I O NotTattad urjA <430 o o o o oo 
1 ,2-Djchlofob«ru:ana ugAo <4S0 <4S0 <390 0 7 0 <400 <400 <440 O I O NotTaatad ugA <430 o o o o o o 
2-Methylphanol ugAa <480 <4S0 <3S0 0 7 0 ooo <4O0 <440 O I O NotTaatad uflA <430 o o o o o o 
3-Mathylphenol UflAg <460 <450 <390 0 7 0 <400 <400 <440 o to NotTa.tod Ufl/l <430 o o o o o o 
4-Mothytphonc4 ugAa O 8 0 O 5 0 0 9 0 0 7 0 <400 •C400 <440 o to NotTaitad uoA O 3 0 o o o o o o 
Nit/obanzana ugAg <480 <450 <390 0 7 0 <4O0 <400 <440 o to NotTaatad uoA <430 o o o o o o 
Sllvti, total mg/l <.oooa <oooa <.oooa < 0006 <.oooa <.ooos <.0006W <.0006 •C.0006 moA < 0006 <.0006 •c.oooa •c.oooa 
Arsanlo, total mg/1 <.003 <.003 mMBwmemm •C.003 mgA < 003 •C 003 •c.003 
Ba/lum, total mmmmmmmmmmmm maA <.06 •C.06 <.oa 
Cadmium, tola) mgA 1 <.CO06 | < 0006W BOiOOl JETiVi < 0006 moA <0.0006 <.0006W <.0006W <0006W 
Chromium, total mgA •c.007 <.007 <.O07 moA < 0.007 < 0.007 O.007 <0.007 
Marcury, total mgA •c.0002 <.00O2 •c.0002 •C.0OQ2 <.0002 | <,0002 | <.0002 <.0002 <.0002 mg/l •C.0002 < 0002 <.0002 < 0002 
Laad, total mgA tmaimmism <.002W <.002W < 002 mriA <002W 

Salanlum.total mgA <.003W | <.003W <.003W <.003W | <.0IW | <.003W 1 <.0tW < 02 <.O03 mnA <.0O3 <.003W | < 003 OX13W 
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TABLE 4 

PHASE 4 

SUMMARY OF OFFSITE CORE SAMPLE ANALYTICAL RESULTS- TWINNED SOIL-OASICORE HOLE LOCATIONS 

Roawoll, Now Moxico 

1 
Ccft t<ol«N0. • , t r • J?sSCt t»9«JV 'S'0O.-09-9i'*f. ' / ' SQ4»81< • 6CW9-*9I • •< * : ! ^ S a 4 » 9 t f ^ ? 

i.-5l<;(2V3^-' :< l?Mi (20W1l^ Wi •••> . • , . ( 2 6 t W j . I , - . ,(3V'-83>i ,-,i' 
v i,v

Ti'V" r' Tt' ; >'>""*'J"> > 
.< ' I . < > > , - . , ! ^ ! 5 * > 8 l ) l | ! , 5 ^ i s o h . i " ' - Boll * soii>. Son 

t f ip l :R isMcoBl i lS I 
Uobutanol mgAg <\ < i < i < i < l < i < l <! < i < t 

n-Butanol mgAg <\ < t < i < i <1 < i <1 <1 < i < t 

Malhanol mgAg <\ < i < i < i <l < t <1 < l < t < i 

M*Craaol mgAg <.133 <.133 •C.133 <.133 <.133 <.133 <.133 <.I33 <.I33 < I 3 3 

O-Craiol mg/kg <.! <.1 <.1 <. l <.1 <.1 <.t < 1 < l <.1 

P-Craiol mgAg < 2 < 2 < 2 < 2 < 2 < 2 < 2 <2 < 2 < 2 

1,2'Dlchlorobaniana mgAg •C.033 <033 <.033 <.033 <.033 <.033 <.033 <.033 <033 < 033 

Nrlrobanrana mgAg <033 <.033 <.033 <.033 <.033 <.033 <033 <.033 <.033 < 033 

Pyildlna mgAg <.633 <.633 < 633 <.633 <.633 < 633 <633 <633 <633 <633 

Cyclohaxanona mgAo <.167 <.167 <.167 <.167 <.167 •c.167 <.167 <.I67 <167 <.I67 

Acalona mgAg <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Carbon Dlaulflda mgAg <A <.4 <.4 <.4 < 4 <.4 < 4 < 4 < 4 <.4 

Carbon Talrachlorlda mgAg < 2 <.2 <.2 < 2 <.2 <2 <.2 < 2 < 2 <2 

Chlorobanzana mgAg < 2 < 2 <.2 < 2 < 2 <2 <2 <2 < 2 < 2 

Ethyl acatata mgAg <.a <.« < 6 < 6 <a K.B < 6 <.S <.6 < 6 

Ethylbanzana mgAg <.4 <.4 <.4 • <.4 <4 <A <.4 <4 <.« <.4 

Ethyltthar mgAg < i <.4 <.4 <.4 •C.4 <A <.4 <4 < 4 <.4 

Mathylana Chlorlda mgAg <.4 <-4 <.4 <.4 <.4 < 4 <4 <.4 < 4 < 4 

Mathyl tthyl kelona mgAg <1 < t <1 < l <l < t < l <1 < l <1 

Mathyl liobutyl katona mgAg <« < 8 < 6 < 6 <« <.« <.6 < 8 < 6 < 6 

Tat/achloroathylana mgAg < 2 <.2 <.2 < 2 < 2 < 2 < 2 < 2 < 2 <2 
Toluana mgAg < 2 < 2 < 2 < 2 <.2 < 2 < 2 < 2 < 2 <2 
1,1,1-Trlchloroethana mgAg < 2 < 2 <.2 <.2 < 2 <.2 < 2 <2 < 2 <2 
Trlchloroalhylana mgAg < 4 < 4 <.4 <.4 <.4 <.4 <4 < 4 <.4 <.4 
Trlchloroduoromathana mgAg < 2 < 2 < 2 < 2 <2 < 2 <.2 <2 < 2 <2 
1,1,2-TrlchlorolrHluoroethan mgAg <.4 <.4 <.4 <.4 <.4 < 4 <.4 <.4 <.4 <A 
Xyltnta (total) mgAg < 4 <.4 <.4 < 4 <.4 <.4 <.4 < 4 < 4 <.4 
Total Racovarabla HC mgAg <50 <60 <50 <S0 <50 <S0 <60 <S0 <60 <60 
Araanlc mg/l <.1 < l < 1 < 1 < t <.1 <.1 <.1 <. l <.1 
Barium msmsam « ^ ? 8 7 l W mmmm Cadmium mg/l <.01 <.0I <.ot <.0I <.01 < 0 1 <.01 < 0 I <.0t < o t 
Chromium mg/l 0 < 0 2 < 0 2 <.02 < 0 2 < 02 <.02 < 02 < 0 2 <.02 
Laad mg/l <.05 <.05 <.05 <.05 <.0S <.05 <.0S <.os <.05 < 0 5 
Marcury mg/l <.02 •C.02 <.02 <.02 < 0 2 < 0 2 <.02 <.02 <.02 < 02 
Silver mg/l immm <.01 <.01 < 0 I < 0 t < 0 I mmmmm < 0 I <.01 
Selonlum mg/l <.10 <.I0 <.10 <.I0 <.I0 <. to <.10 <\0 < 1 0 <.10 
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TABLE 4 (CONT) 

SUMMARY OF OFFSITE CORE SAMPLE ANALYTICAL RESULTS - TWINNED SOIL-OAS/CORE HOLE LOCATIONS 
I I Roewell. New Mexico 

ConjHoleHo< . , i r . ! , . . t - 6 0 ^ 3 3 1 ^ O0*9'-»3I |SSQ%iri83te !^S0%*J3V> ' so-daijr i '.S0-09-331-i . S0-O9-3Jl 
ft i^lrfX!'; > (0-3re»l)'« • i ' i j i* leettt; &t#13"iwl}3 jjfjft^Wiftg'S # l i l ^ ,« to f ^ f^ ie 'e t t f j ^SoWaet tVS i^32-jJ4(e<ri)^ (34 38ieet) ' 'i(3«V6«(e«ttJ r ••WrSittleetl" 

• ^ ; « x i . ^ : r - - - > : . > . - , ' • Soil • r i # r S o f e H fexBSiilMi' ^Msoiit;-.^; ^ f i S o l i V ; ' - ' '; . . 'So i l . : - - ' >«> ! 8o l l ! . ' t '5 -i^iV'Soll/r 
F-UatAtcohola InWttar 

n-Butenol mg/kg <1 < i <1 < t <1 <1 < t <1 < i <1 <» <\ <1 
Itobutanol mg/kg <1 < i <1 < t <1 < i <1 < t < i <1 < t < l <! 
Methenol mg/kg < t < i <1 <1 <1 < i <1 < i < i <1 <1 <1 < l 

F-LItt Semrvolttllet In Walar 
nvCraaol (3-Molhvlphanol) mg/kg <,133 <.133 <.133 <.I33 <.133 <.I33 <133 <.133 <.133 <.t33 <.133 •c.133 <.133 
c-Oreeol (2-Methylphenol) mgAg <,1 <. l <. l <.1 <. l <.1 <.1 <.1 <. l <.1 <.1 < 1 <.t 

j r C r o t o l (4-Melhylphenol) mgAg < 2 <2 < 2 <.2 < 2 <.2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 
1,2-Dlchlorobenzene mgAg <.033 <.033 <.033 <.033 <.033 <.033 <.033 •c.033 •c.033 < 033 <033 < 033 < 033 

Nrtrobenzene mgAg •e.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <.033 <033 < 033 <033 
Pyridine mgAg <.633 <.633 <.633 <633 <.633 < 63J <.633 <.633 <.633 < 633 <.633 <.633 < 633 

Cyclohaxanona mgAg <.167 <.167 <.167 <.167 <.167 <.167 <.t67 <.167 <.167 <.167 <.I67 <.I67 <.167 

Toxicity Characteristic Laachlng done done done done done done done done done dona dona done dona 

F-Llat Volatilaa 

Acatona mgAg <2 < 9 < 9 <.9 <.« <f l <2 <2 <2 <2 <2 <2 < 9 

Carbon disulfide mgAg •C.4 <2 <2 < 2 <.2 <2 <.4 <.4 <.4 <.4 <4 < 4 <2 

Carbon tetrachloride mgAg < 2 <.1 <.1 <. l <.1 <.1 <2 <.2 < 2 < 2 <2 <2 < l 

Chlorobanzana mgAg <2 <.l <.1 <.1 <.1 <.1 < 2 < 2 <2 < 2 <2 <2 < 1 

Ethyl acatala mgAg < 6 <.3 <.3 < 3 <.3 <.3 < 8 <.8 <l < 6 < 8 < 8 < 3 

Elhylbanzana mgAg <.4 <.2 < 2 <2 <.2 ' <2 <.4 <,4 <.4 < 4 <.4 < 4 <2 
Ethyl ether mgAg <.4 <.2 <.2 < 2 < 2 <2 <.4 <.4 <.4 <.4 < 4 < 4 <2 
Methylene chloride mgAg < 4 < 2 < 2 <2 <.2 <2 <-4 <.4 <.4 <.4 < 4 < 4 <2 
Methyl ethyl ketone (2-Butanona) mgAg <1 <.a <.e < 8 < 6 <.8 <1 < l <1 <1 < l <1 < 6 
Methyl liobutyl ketone («Mo2C5one mgAg < 6 < 3 <.3 <.3 <.3 < 3 <« <,8 < 8 < 8 < 8 < 6 < 3 
Tatrachloroethylane mgAg <3. <.1 <.1 <.1 <.1 <.1 <.2 <2 •c.2 <2 <2 <2 <.t 
Toluene mgAg •C.8 <.3 <.3 < 3 < 3 <.3 <.8 < 6 <.« < 8 < 6 < 8 < 3 
1,1,1-Trlchloroethane mgAg < 6 • O < 3 <.3 <.3 < 3 <« < 6 <« < 8 < 8 < 6 < 3 
Tflchloroethyltne , m B/kg <.4 <.2 <2 < 2 < 2 < 2 <.4 <.4 <.4 <.4 <.4 <A < 2 
Trlchlorolluoromathane mgAg <2 <.1 <.1 <.1 <.t <.1 <2 <2 <2 <2 <2 <2 < 1 
111,2-Trlchlorotrlfluoroe thane mgAg <.4 <2 <.2 <.2 •C.2 <2 <.4 <A <A <.4 •c.4 <A <2 
Xylenee (total) mgAg <.4 <,2 < 2 <.2 < 2 < 2 <.4 <.4 <A <.4 <A <A <2 

Total Ftacoverable Hydrocarbona mgAg <50 <S0 <50 <50 <S0 <60 <50 <S0 <60 <SO <50 <S0 <60 
Ananlc (At), TCLP Extraction mg/l <.1 <.t <. t <.t <.1 <.1 <.1 <.t < . l <. l <.t < t <.l 
Barium (Bat), TCLP Extraction mg/l mmm W W mmmm tmrnm mmmm mm*®®* 
Cadmium (Col, TCLP Extraction mg/l <.ot <.0l <ot <.ot <.0t <.01 <.0t <.0t <.0t < 0 t < 0 l < 01 < 0 1 
Chromium (Cr), TCLP Extraction mg/l <.02 < 0 2 < 0 2 < 0 2 <.02 <.02 <.02 •e.02 <.02 •c.02 <.02 < 0 2 <.02 
Lead (Pb), TCLP Extraction mg/l <.05 <.os <.05 <.0S <.0S <.0S < 0 5 <.05 <.05 <0S < 0 5 < 0 5 < 0 3 
Marcury (Hg). TCLP Extraction mg/l <.00l < cot <.00t <.O01 <.COI <.001 •e.OOt < 001 <.00l < 0 0 l <COI <001 < 0 0 l 
Sliver (Ag), TCLP Extraction mgA < 0 1 <.01 <.01 <.01 <.0t <.01 <.0t <.0I <.0I < 0 t < 0 1 <.01 <ot 
Selenium (So). TCLP Extraction mgA <.I0 <.10 <.10 <.10 <.10 <. I0 <.10 <.to <.10 <.I0 < I 0 < I 0 •c.10 

RO3-17JCL8,6/21AT0,20l7 



TABLE 4 (CONT) 

SUMMARY OF OFF-SfTE CORE SAMPLE ANALYTICAL RESULTS • TWINNED SOIL-OAS/CORE HOLE LOCATIONS 

Roawall, Naur Mavlco 1 1 

8Q-09-33I ) » S C M ) a ^ | | S Q 4 » s » ^ 
ffftMaTeep 

«?S<3f09<B7 S0-09-3S8 SQ-09-3S8 ' 'SQOW58 
Sairo^DoprKS?. M • 1 (40-4S' lernW |42-43l»^ e ' r& ' l ' i r rp &i&i3leeoS$ l^jjfr».e#i|1i 

| | S Q 4 » s » ^ 
ffftMaTeep X |2»43 loot)' '> (0-atoef) (5-9 <ett) ,|lus<&(^ < 

K t 
- So'l V> ' 66H ?H<Soii? & H rsoii \ # !t> Vsoi i f l % /Boil Boll 1 ' Soil i*B0ll .' 

F-Ll.l Alcohol. InWeltr 

n-Butanol mg/kg <1 <1 <1 <t <\ <t <1 < i <1 <1 <1 < t <1 
Itobutanol mg/kg < l < l < l <t <1 < t <1 < i <1 <1 <1 <1 <1 
Methanol mg/kg < l <1 <1 <t <t < i <1 < t <t <1 < l < l <1 

F-Utl Samrvolatltet In Water 

m-Cretol (3-Methylphenol) mg/kg <.133 <.133 <.133 <.133 <.133 <.133 <.133 <133 <133 <.133 ' < 133 < 131 < 133 

o-Cresol (2-Methylphenol) mg/kg <.l • O <.1 <.1 <.1 <.1 <.1 <.1 •C.I <.1 •C.I <.1 < 1 
p-Creeol (4-Melhylphenol) mg/kg <.2 <.2 <.2 < 2 < 2 <2 <2 <2 < 2 < 2 <2 <2 < 2 
1,2-Dlchloroberutne mg/kg •c.033 <.033 <.033 <.D33 <.033 <.033 <.033 •c.033 •c.033 •c.033 •c.033 <.033 <033 
NKroberuene mgAg <.033 • <.033 <.033 <033 <.033 <.033 <.033 <033 <.033 <033 < 033 < 033 < 033 

Pyridine mgAg <.633 <.633 <.633 •C.633 <.633 < 633 <633 <633 <.633 •c.633 < 633 < 633 < 633 

Cyclohexanone mgAg <.167 <.167 <.167 <.167 •c.167 <.t67 <.167 •c.167 <.167 <.I67 < .167 •c.167 < 167 

Toxicity Characl.rl.llc Leaching done done done dona done done done done done done dona done dona 
F-U.tVoLt.il.» 

Acetone mgAg <.9 <.o <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 
Carbon dlauKlde mgAg < 2 <.2 <.4 <.4 <.4 <.4 <.4 <A <A •C.4 <.4 <.4 <A 
Carbon tetrachloride mgAg <.1 <. l <2 <2 •c.2 <2 <2 <2 <2 <2 <2 < 2 < 2 

Chloroberuena mgAg <.1 <.t <2 <2 < 2 <2 <2 < 2 <2 <2 <2 < 2 <2 

Ethyl acetate mgAg <.3 <.3 •C.6 < 8 •C.6 <.6 < 8 < 6 < 6 < 6 < 6 < 6 <t 
Ethylbenzene mgAg <.2 < 2 <.4 <.4 <4 <.4 <.4 •c.4 <.4 < 4 <,4 <.4 <A 
Ethyl ether mgAg <2 < 2 <4 <.4 <.4 <.4 <.4 <.4 <.4 <A < 4 < 4 <A 
Methylene chloride mgAg <2 < 2 <.4 <.4 <.4 <.4 <.4 <.4 <.4 <A < 4 <.4 <A 
Methyl ethyl ketone (2-Butanone) mgAg <.6 <.8 <t <1 <1 <1 <1 <t <1 < l <1 <1 <t 
Mathyl laobutyl ketone (<Me2CSone mgAg <3 < 3 <« < 6 <.e < 8 <.8 <6 < 8 < 6 < 8 < 8 < 8 
Telrachloroethylana mgAg <.1 <.1 <2 < 2 <.2 < 2 < 2 <.2 < 2 < 2 <2 <2 <2 
Toluene mgAg <.3 < 3 <.8 <,8 <.8 <e <.6 <8 < 8 < 8 < 6 < 6 < 6 
1,1,1-Trichloroethane mgAg <3 <.3 <.8 < 8 < 8 <.e <.6 •c.8 <.8 < 6 <6 < 6 < 6 
Trtchloroethrylene mgAg <2 < 2 <4 <.4 •c.4 <.4 <.4 < 4 <.4 <.4 <.4 <.4 <A 
Trlchlorofluoromethene mgAg <.1 <.1 < 2 •c.2 < 2 < 2 <.2 <2 < 2 < 2 <2 < 2 <2 
t, 1,2-Trlchlorotrllluoroethane mgAfl < 2 < 2 <.4 <.4 <.4 <.4 < 4 <A •c.4 <.4 <A < 4 •c.4 
Xylenee (totef) mgAg <.2 < 2 <.4 •C.4 <.4 <.4 <.4 <A <.4 <.4 <A <A <A 

ToUl Recoverable Hydrocarbon! mgAg <50 <S0 <50 <50 <50 <50 <S0 <50 <S0 <50 
Araenlo (Aa). TCLP Extraction mg/l <.1 <.1 <.l <.1 <.1 <.1 <. l < t <.1 •C.I <.l <.1 <t 
Barium (Bat), TCLP Extraction mg/l • 1.0S. 089 I i ! ^ ' - . , ' 0 "52 !» \ '» 
Cadmium (Cd). TCLP Extraction mg/l <.ot <.01 <.0I <,01 <.0I < 0 I <.01 < 0 1 <.01 < 0 1 <01 < 0 I <.01 
Chromium (Cr), TCLP Extraction mg/l <.02 •c.02 •c.02 <.02 < 0 2 < 0 2 <.02 < 0 2 •c.02 <.02 <.02 <.02 < 02 
Lead (Pb), TCLP Extraction mg/l •e.05 <.0S <.0S <.05 <.05 <.05 <.05 <.03 <.0S <.05 < 0 5 <.0S < 0 5 
Marcury (Hg), TCLP Extraction mg/l <.001 <.00t <.0O1 <.001 <.COI < 0 0 l <.00l <.00l <.001 < 0 0 l <001 <.001 <.00l 
Silver (Ag), TCLP Extraction mg/l <.01 <.01 <.0t <.01 •c.Ol <.0t •c.01 <.01 <.01 <.0I < 0 I Mi'ji.roioaKft'.i <01 
Selenium (Se), TCLP Extraction mg/l <.10 <.10 <.10 <.10 <.10 <.10 <.10 <.10 < 1 0 <,10 <.10 <.I0 < 1 0 
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TABLE 4 (CONT) 

SUMMARY OF OFF-SITE CORE 8AMPLE ANALYTICAL RESULTS • TWINNED SOIL-OAS/CORE HOLE LOCATIONS 

Roswell, New Mexico I 
Cora Hole NcViSX.*. Sl t-;-iSV'-~ ^SO~-0^360.-»j ft SO-09-3«K* <r.SO'<09-360.i 

'-• (16-20 lrxi( <;,- PlSSleet) t(26-30'fqet)V J.'fefrMleeO? &f14ii8.ie<M('i* lS(1«Wie«fe (14-24 feeO. 1 ft (26-29faet) X iVpa^feelj'--
Vv»V:i > i-.-l.-.SclUWfs u i Bo'fi M UHiSoli^?! fef^oiiftSS mmm *» , ^ B o l l ' ^ , - vy,«*SofjjV 

F U.I Alcohol. In W . l . i 

n-BuUnol mg/kg <1 < l < i < t < i < i <\ < i <1 < i < i <1 <1 
l.obullnol mg/kg < l <1 < i < t < i < i < i < i <1 < i < i <1 < l 
Methanol mg/kg < l <1 < i <1 < i < i < i < i <1 < i < i < l < l 

F-U.t Semtvolalllee In Water 

m-Creiol (3-Mtlhylphanof) mg/kg <.133 <133 C.133 <.133 <.133 <.133 <.133 •e.133 <133 <.133 <133 <.133 <133 

o-Creiol (2-Meihylphenof) mg/kg <.1 <.1 <.1 <. l <.1 <.1 <.1 <. l <.1 <.1 <.1 <.1 < l 

p-Oetol (4-Methylphenol) mgAg < 2 < 2 <.2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 
1,2-Olchlorobenzene mgAg •c.033 <033 <.033 •c.033 <.033 <.033 <033 <.033 <033 <033 <033 < 033 < 033 

Nitrobenzene mgAg <.033 •C.033 <.033 •c.033 <.033 <.033 <.033 •c.033 •c.033 <033 < 033 <.033 c.033 

Pyridine mgAg <.633 <.633 <.633 <,633 <.633 <633 <633 •C.633 < 633 <633 <.633 < 633 < 633 

Cyclohexanone mgAg <.I67 <.167 <.167 <.167 <.167 <.167 <.167 <.167 <.167 •c.167 <.167 <167 c.167 

Toxicity Cherecterl.tlc Leeching done done done done done done dona dona done done done dona done 
F-U.t Vol. l i le. 

Acetone mgAg <2 <2 <2 <2 <2 <.9 <2 <2 <2 <2 <2 <2 <2 

Carbon dlauHlde mgAg •C.4 <.4 <.4 <.4 <.4 < 2 <.4 <.4 <.4 <.4 < 4 < 4 < 4 

Carbon tetrechlorlde mgAg < 2 •c.2 < 2 < 2 •C.2 <.1 <.2 <.2 < 2 < 2 < 2 <2 < 2 

Chlorobenzene mgAg <.2 <2 < 2 <2 < 2 <.l <.2 < 2 < 2 <2 < 2 < 2 < 2 

Ethyl ecetate mgAg •c.6 <.» < a <.6 < 6 <.3 <.6 < 6 •c.6 <.S < 6 < 6 < 6 

Ethylbenzene mgAg <A <.4 <.4 <.4 <.4 < 2 <A <A <.4 < 4 < 4 <A < 4 

Ethyl ether mgAg <A <.4 < 4 •C.4 <.4 <.2 <A <A <.4 < 4 < 4 <A < 4 

Methylene chloride mgAg <A c.4 < 4 <.4 <.4 <.2 <A <A <.4 <A <.4 <A < 4 

Methyl ethyl ketone (2-Butenone) mgAg < l < l <1 <1 <1 <.« < l <1 <1 <1 <1 < l <1 

Methyl Isobutyl ketone (4Me2CSone mgAg <.6 <.6 < S < 6 < 6 < 3 <« <.8 <e <e <« < 6 < 6 

Tatrachloroethylene mgAg < 2 < 2 <2 < 2 < 2 <. l < 2 <.2 < 2 < 2 <2 <2 <2 

Toluene mgAg < 6 <.6 <.« < 6 < 6 < 3 < 6 < 6 < 6 < 6 < 6 < 6 < 6 

1,1.1-Trlchloroethana mgAg <.6 <« <,6 <.a < 6 <.3 < 6 <.6 < 6 < 6 < 6 < 6 < 6 

Trtchloroe thylene mgAg <A <A <.4 <.4 <.4 < 2 <.4 <.4 <.4 •c.4 < 4 < 4 < 4 
Trlchlorofluoromethene mgAg <2 <2 < 2 <.2 <.2 < 1 < 2 < 2 •c.2 < 2 <2 <2 <2 
t ,1,2-Trlchlorotrrfluoroethane mgAg <A <.4 <.4 <.4 <.4 < 2 <.4 <.4 <.4 <.4 <A <A < 4 
Xylenea (toul) mgAg <A <.4 •c.4 <,4 <.4 < 2 <.4 •C.4 <.4 <.4 •C.4 <A < 4 

Toul Racoverabla Hydrocerbone mgAg NotTetted Not Tested <50 NotTeeted <SO <60 <S0 <so <50 <50 <50 <60 <S0 
Arsenic (Ae). TCLP ExUactlon mg/l <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 <.1 < 1 
Barium (Baa), TCLP Extraction mg/l ^^rV'rt'T&l'iSi' S>WftS1>ll?(!,?( mmmm mmmtm mmmm mmmmmmmmmmmmm 
Cedmlum (Cd). TCLP Extrectlon mg/l •c.01 •c.01 <.01 <.0I <.01 <.ot •c.01 <01 < 0 I < 01 <o< <01 < 01 
Chromium (Cr), TCLP Extrectlon mg/l <.02 •c.02 <.02 <.02 <.02 <.02 <.02 <.02 <.02 < 02 < 0 2 <02 < .02 
Lead (Pb), TCLP Extraction mg/l <.05 <.05 <.0S <.0S <.0S <.05 •C.05 •c.05 < 0 5 <.05 < 0 5 •c.05 < 05 
Mercury (Hg). TCLP ExUactlon mg/l <.001 <.001 <.001 <.001 •C.OOI <.00l •C.OOI <.001 <001 < 001 < 0 0 l <001 <ooi 
Silver (Ag), TCLP Extrectlon mg/l <.0I <.01 < 0 I <.01 <.01 <.01 <.0I <.01 0.16 <.01 < 0 I <01 < 01 
Selenium (Sal. TCLP ExUactlon mg/l •C.10 <.10 <.10 <.10 <.10 <.I0 <.10 <.10 <.to < 1 0 <.to < 1 0 < 1 0 
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TABLE 4 (CONT) 

SUMMARY O f OFFSITE CORE SAMPLE ANALYTICAL RESULTS - TWINNED 6OIL-0AS/CORE HOLE LOCATIONS 

Roswell, New Mexico 
Com Hoi* Ho. '»•1 • 6 0 00-300-- S f ' S 0 ^ 7 0 > *;BO£09^70Vi *}£<5"4»370*!l 
SampleD«pdiit—;. 's,,„£ ' ; **~ -^.'^ '-po^W.SleMf. l'<0-4.'e»l)i 57i'i>«'tt»t}sf |.i(̂ i»V4eH,y 

Soil >'* fcif8oili;.S ! § r ^ o h ' ^ 
F Ll i l Alcoholi In Water 

n-Butanol mg/Vg •cl <1 <1 <1 <1 < i 
laobutanol mgAg ND <1 •cl <1 <1 < i 
Methenol mgAg < l •cl <1 <1 <1 < i 

F-Llst Semrvolatilas In Water 
m-Creaol |3-Methylphenol) mgAg •C.133 <.133 <.1J3 <.133 <.133 <.133 
o-Ci»»ol (2-Melhylphenol) mgAg <.1 <.1 <.1 <.1 <.1 <.1 
p-Creeol (4-Methylphenol) mgAg <.2 <.2 <2 < 2 <2 < 2 
1,2-Dlchlorobenzene mgAg <.033 •c.033 •C.033 <.033 < 033 <.033 
Norobenzene mgAg <.033 <033 <.033 <.033 <.033 <.033 
Pyridine mgAg <.633 <.633 <.633 <633 <633 <633 
Cyclohexanone mgAg •c.167 <.167 <.167 <.167 •c.167 <.167 

Toxicity Characteristic Leachlno done done done done done done 

FLIilVoletilee 

Acatona mgAg <2 <2 <2 <2 <2 <2 

Carbon dleuKide mgAg •C.4 <A < 4 <.4 <.4 < 4 

Caibon tetrachloride mgAg < 2 <.2 < 2 <.2 <2 < 2 

Chlorobanzana mgAg <2 <.2 <.2 < 2 <2 < 2 

Elhyl acatata mgAg •C.6 < 6 •c.6 < 6 <.6 <.6 

Ethylbenzane mgAg <.4 <A <.4 <.4 <.4 * <.4 

Elhyl alhar mgAg <A <A <.4 <.4 <.4 <.4 

Mathylana chloride mgAg <A <A <.4 <.4 <.4 <.4 

Mathyl ethyl ketone (2-Butanona) mgAg < l <1 <1 <1 <1 <1 

Mathyl Isobutyl ketone (4Me2CSone mgAg <« <.8 < 6 <.9 < 6 < 9 

Tetrachloroethylana mgAg <.2 <2 <2 <2 <2 <.2 

Toluana mgAg <.6 <.6 •C.6 <.6 <.« •c.6 
1,1,1-Trlchloroelhane mgAg <.6 •e.8 •c.6 •c.6 <.« <.e 
Trichloroelhylene mgAg <A <A <A <.4 <.4 <.4 
Trlchlorofluoromathane mgAg < 2 <.2 < 2 <2 < 2 <2 
1,1,2-TrlchloroUHIuoroelhene mgAg <A <.4 •c.4 <A <.4 <A 
Xylenes (total) mgAg <A <.4 <.4 <A <.4 <.4 

Total Recoverable Hydrocerbons mgAg <S0 <50 <60 <60 <S0 <60 

Arsenic- (As). TCLP Extraction mg/l <. l <.1 <.1 <. l <.t <.1 

Barium (Baa), TCLP Exl/acllon mg/l mmmm mmsm Cadmium (Cd), TCLP Extraction mg/l <.01 •c.01 •e.01 •c.01 < 0 1 <.01 

Chromium (Crt,TCLP Extrectlon . ""fly < 0 2 < 0 2 <.02 < 0 2 < 0 2 •c.02 

Lead (Pb). TCLP Extraction mg/l <.Q5 <.05 <.05 <.0S <.05 •c.05 

Marcury (Ho), TCLP ExUactlon mg/l <.001 •e.001 <.001 •C.001 <.00l •c.001 

Silver (Ag), TCLP Extraction mg/l <.0I < 0 1 <.0t <.01 mmmm Selenium (Se),TCLP Extraction mg/l <.10 •C.10 <.10 <.10 < 1 0 <.10 
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TABLE 4 (CONT) 

SUMMARY O f OFF-SITE CORE SAMPLE ANALYTICAL RESULTS - TWINNEO 60IL-QAS/CORE HOLE LOCATIONS 

Roawell. New Mexico 
• <' ,-' Sample© ' ' - M e h W M l WinV'iiMl 9l»n)lT#33v| B l a W * M 7 BlVri«r#jS7 " 8 t » » 7 : Bl3nSt"#S58 Bf«l#e<45e BlahV?>36o BlehWaOO Blank !#360 Blank'1360 BUniie'370 Blank #370 

'<'&>':'<• : FD • i-.'p.TRii^l • •EQ • • .V'.vtrtS i EQ • ' EQ "•TH . Ft) TR T R - . 1 

~.<EQ 
-V..;~W,l.; -/ - , ', ..Water' .-v/.W:« v^rVetW|}> feWeteril maw w'Wa'lorBc ^ W V l o r ^ $WeWH? <'YVaterS,- . Waler Water \ '• "WaierC " 'Weior ' 
FLUt Alcoholt In Water 

n-Bulanol mg/l < i < i <1 <1 <1 < i <1 < i < i <1 <1 <1 < l < l < l <1 < l 
laobutanol mo/l < i < i < l <1 <1 <\ <1 < t <1 <1 <1 •cl <1 <1 < l <1 <1 

Methanol mg/l ci < i < t < t <1 < i < t < i < t <1 < t <1 < t <1 < l <1 e t 

F LIit Semrvolatllat In Water 
m-Creeol (3-Melhylphenol) ug/l <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <.0I33 <4 <4 <4 <4 

o-Creeol (2-Mothylphenol) UQ/I <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 < 0 I <3 <3 <3 <3 

p-Cretol (4-Melhylphenol) ug/l <6 <8 <a <8 <6 <8 <e <8 <6 <6 <6 <S < 0 2 <6 <6 <6 <6 

1,2-Dlchlorobeniene ug/l < l <1 < i <1 < l •Cl < i <1 •cl < l < l <1 < 033 < l <1 < l < l 

Nitrobenzene uo/l <1 < l < i <1 <1 •el < i <1 <1 <1 <1 -cl •c 013 <1 <1 < l <1 

Pyridine ug/l <18 < I 9 <19 <19 <19 <19 <19 <19 <19 <19 <19 <M9 < 633 < I 9 <19 <19 < I 9 

Cyclohexanone ug/l <5 <3 <s <5 <5 <5 <5 <5 <5 <5 <S <S <.167 <5 <S <S <5 

Toxicity Characterlttlc Leachlno done done done done done dona done dona done done done done done dona dona dona done 

F-UalVolttllea 

Acetone ug/l < I 7 < t 7 •C17 <17 <17 <17 <17 <17 <17 <17 <17 <17 <17 <17 < I7 <17 <17 

Carbon dleuHlde ug/l <3 <3 <3 <3 <3 O <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Cerbon tetrachloride ug/l <2 <2 <2 <2 <2 •C2 • <2 <2 <2 <2 <2 <2 <2 <2 •c2 <2 <2 

Chlorobanzana ug/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Ethyl acateta ug/l <a <a <0 <6 <e <a <6 <8 <6 <8 <a <6 <8 <S <6 <6 <a 
Ethylbenzene ug/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Elhyl ether ug/l <4 <4 <4 <4 <4 <4 ' <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Methylene chloride ug/l <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Methyl ethyl ketone (2Butenone) ug/l < t 2 <12 < t 2 <12 <12 <12 <12 <12 < t 2 <12 <12 <12 <12 <12 <12 <12 <12 

Methyl leobutyl ketone (4Me2C5one ugA <a <a <8 <6 <8 <a <8 <a <8 <8 <6 <8 <S <8 <6 <6 <6 

Telrachloroethylena ug/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Toluene ugA <2 <2 <S <5 <S <5 <S <5 <5 <5 <S <S <5 <5 <5 <S <5 
1,1,1-Trlchloroelhena ugA <2 <2 <S <5 <S <5 <5 <5 <5 <5 <5 <5 <S <5 <5 <s <5 

Trichloroelhylene ugA <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Trlchlorofluoromethene ugA <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 
1,1.2-TrlchlorotrHluoroe thene ugA <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 
Xylenee (tolaf) ugA <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Total Recoverable Hydrocarbon! mg/l <1 •el <1 mmm <1 <1 <1 <1 <1 <1 < l <1 <1 < l <1 <1 
Areenlo (Aal, TCLP Extrectlon mgA <0.1 •CO.l <0.1 •CO.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 
Berium (Be). TCLP Extraction mgA msesm mmm ma&m mm^m S I B ^I l f6^^i tb;37»i 
Cadmium (Ccf», TCLP Extraction mgA <.ot •c.Ot < 0 1 <.0t <.01 <.01 <.01 <.01 •c.01 <.01 •c.01 < 0 I <.01 •c.Ot < o t < 0 I •C.Ot 
Chromium (Crl.TCLP Extrectlon mgA <.02 •c.02 <.02 •c.02 < 0 2 <.02 <.02 < 0 2 < 02 <.02 c.02 <,02 <.02 < 0 2 < 02 < 02 < 0 2 
Leed (Pb), TCLP Extrectlon mg/l <.05 •c.05 <.0S <.05 mwsm <.0S <.0S COS r%i*43\it: 
Mercury (Ho), TCLP Extrectlon mgA <.00l •C.O01 •c.001 <.00l •c.001 •e.001 <.ooi <.001 •e.001 •e.001 < 0 0 1 c.COl <.001 •e.001 •c.001 < 001 <001 
Silver |Ao),TCLP Extraction mg/l <.01 <.ot <,01 <.0t <.01 <.01 <.01 < 0 1 <.01 <.01 < 0 1 <.01 •c.01 c.Ot c.01 <01 
Selenium (Se). TCLP Extrectlon mg/l <.10 •C.10 <.10 •c.10 <.10 <.10 <.10 <.10 •C.10 •e.10 <.10 <.10 •c.10 •c.10 <.10 <.10 e.10 
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TABLE 4 (CONT) 

SUMMARY OF OFF-SITE SAMPLE ANALYTICAL RESULTS • TWINNED SOIL-OAS/CORE HOLE LOCATIONS 

Roswell, New Mexico 

1 1 
>> to,: SampleIOVW»r-» ' { f t - l f t ^B/Jfi*r«»ooiM ^Btfhk: '»*09' l '« ^ i B r a n r r r O S I ^ MfBleWffOOiw,': 
. '»"•-•, '< ,, , P ? ' , ' V ' i , * 1 C FD» 1 I »' 
V i l i 1 1 « t i w ^ ^ i . , f.ii K^WaleV*Sif 

I ^KUNIsrA lcoho lJ* ! -? '^ 
liobulenol mg/1 <1 < i < i <1 < i 

nButenol mg/l <1 < i < i <1 < i 

Methenol mg/l <1 < i < i <1 MNMHMHft 

i « ^ l l l S e l W » 
M-Cietol Ufl/l Nol Tested Not Toiled <4 Nol Tested NotTetted 

O-Creeol ug/1 Nol Tested Nol Tested <3 Nol Tested Not Teated 

P-Cresol ug/l Nol Tested NotTetted <a NotTeited NotTetted 

t ,2'Olchlorobenzane ug/l Not Tested Nol Tested < i Nol Tested Nol Tested 

Nitrobenzene ug/l Nol Tasted Not Tested < i Not Tested NotTetted 

Pyridine ug/1 Nol Tested Not Tested < i f l NotTeited NotTetted 

Cyclohexanone ug/l NotTetted ' Nol Tested <s NotTeited NotTeited 

Acetone ug/l <17 <17 <17 <17 <17 

Cerbon OltuHlde ug/l <3 <3 <3 <3 <3 

Carbon Telrechlorlde Ufl/l <2 <2 <2 <2 <2 

Chlorobenzene Ufl/l <2 <2 <2 <2 <2 

Ethyl ecetete Ufl/l <8 <8 <6 <6 « 
Ethylbenzene Ufl/l <3 <3 <3 <3 <3 
Ethylether Ufl/l <4 <4 <4 <4 <4 
Methylene Chloride Ufl/l <4 <4 <4 <4 <4 
Methyl ethyl ketone ug/l <2S <25 <12 <25 <25 

Methyl Isobutyl ketone Ufl/l <8 <a <8 <e <6 

Tetrachlotoethylene ug/l <2 <2 <2 <2 <2 

Toluene ug/1 <4 <4 <2 <4 <4 

1,1,1-Trlchtoroethene ug/l <4 <4 <2 <4 <4 
Trichloroelhylene Ufl/l <4 <4 <4 <4 <4 
Trlchlorofluoromethene ug/l <2 <2 <2 <2 <2 

1,1,2-TrlchlorotrKluoroethen ug/1 <4 <4 <4 <4 <4 

Xylenea (total) ug/l <3 <3 <3 <3 <3 

Total Recoverable HC mfl/1 Nol Tested Not Tested •el Not Tasted Nol Tested 

Arsenlo mfl/1 Not Tested NotTeited <.1 Not Teated NotTeited 

Barium mfl/1 Nol Tasted Nol Tested mmmm Nol Tailed Not Tasted 

Cadmium mg/l NotTetted Not Tested <.ot Nol Tested NotTeited 

Chromium mo/l NotTeited NotTetted <.02 Nol Tetted Not Teiled 

Lead mg/1 Nol Tested NotTetted <.0S NotTeited Not Tested 

Marcury mg/l Nol Tasted NotTetted < 0 2 NotTetted Not Tested 

Silver mg/l Not Tested NotTetted NotTastad Not Tetted 

- • • * J i i T«* i * r r 
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TABLE 2 

SUMMARY OF ANALYTICAL RESULTS FOR PURGEABLE BALOCARBOH OCCURRENCE 
AT ROSWELL COMPRESSOR STATION 

PARAMETER SAMPLE NUMBER 

Pit 1 

l.s'-s.o* 
Pit 1 

9.2,-9.*' 
Pit 1 

13.5'-13.7' 
Pit 1 

18.8'-19.0' 
Pit 1 

26.B'-27.0' 
Pit 1 

30.6'-30.8' 
Pit 1 

41.6'-41.8' 
Pit 1 

4S.5,-43.7' 
Pit 2 
001 
(18. 7' 

Pit 2 
002 

-18.9') 

Pit 2 
26.0'-26.2> 

Pur«.»bl. H«loc»rben 
Compound* (milk*) 
Method 8010 

l,l,l-Trlohloroe)thane> 3.2 
Tetrechloroethene BDL 
Chlorofotn BDL 
1,1-Dlchloroathana BDL 

19 
0.26 
BDL 
BDL 

IB 
0.33 
0.20 
0.39 

0.33 
0.87 
BDL 
BDL 

BDL 
0.16 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

0.37 
0.63 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 

PARAMETER SAMPLE NUMBER 

Pit 2 Pit 2 Pit 2 Pit 2 Pit 2 
29.1 ' -29.3 ' 39.8 ' -39.9 ' 44.1'-44.3* 37.3 '-57.8 ' 6 9 . 0 ' - 7 0 . 1 ' 

P i t 3, BH-1 
30.7'-30.9' 

P i t 3, BB-2 
25.0'-25.2 

SG 86 SO 86 
1S.S'-13.7' 1 8 . 7 ' - 1 8 . » ' 

Pumeable Helocerbon 
Compounds (mxlVn) 
Method 8010 

1,1,l-Trlchloro«th»n« 
Tetrechloroethene 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

0.24 
1.9 

BDL 
0.23 
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TABLE 2 (Continual!) 

SUMMARY OP ANALYTICAL RESULTS POR PURGEABLE BALOCARBON OCCURRENCE 
AT ROSWELL COMPRESSOR STATION 

PARAMETER SAMPLE NUMBER 

SG 86 
24.9'-23.1' 

SG 86 
S5.0*-35.2' 

SG 86 
40.V-40.7' 

SG 91 
28.6'-28.B* 

SG 3*9 
O.O'-l.S* 

SG 349 
2.9"-4.6' 

SG 349 
9.0'-10.0' 

SG 349 
14.0'-14.8' 

SG 349 
20.3•-21.S, 

SG 349 
3.3,-26.3' 

Pur««»bU Belocerbon 
Compound! (m«fk«) 
Method 8010 

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

PARAMETER SAMPLE NUMBER 

SG 349 
29.7'-30.4' 

SG 360 
0.0'-2.V 

SO 360 
4.0'-5.0' 

SG 360 
9.0'-9.9' 

SG 360 
14.0'-14.7' 

SG 360 
19.0a-20.0* 

SG 360 
24.0'-2S.O' 

SO 360 
29.0'-29.4' 

SG 361 
0.0,-2.5* 

Pur««»ble) Halocarbon 
Compound* (nut/kip 
Method 8010 

BDL BDL BDL BDL BDL BDL BDL BDL BDL 

PARAMETER SAMPLE NUMBER 

SO 361 
4.0'-5.0' 

SG 361 
9.0'-10.0' 

SO 361 
16.0'-16.4' 

SC 361 
19.5•-19.8, 

SC 361 
24.0,-25.0* 

SG 361 
S8.0'-39.S' 

OS BH-1 
1B.9'-19.1' 

OS BH-1 
34.3*-34.S> 

OS BH-2 
9.9»-10.l' 

OS BB-2 
22.S'-22.6> 

Puree«blei Befocerbon 
Compounde (mpj/kK) 
Mtthod 8010 

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

9 



TABLE 2 (Conclnuad) 

SUMMARY OF ANALYTICAL RESULTS FOR PURGEABLE HALOCARBON OCCURRENCE 
AT ROSWELL COMPRESSOR STATION 

PARAMETER SAMPLE NUMBER 

OS BH-2 
S l . l ' - J l . J * 

OS BH-2 
41.8,-42.0* 

OS BH-2 
5S.2'-55.*' 

OS BH-2 
69.0>-69.2' 

OS BH-3 
21.0'-21.2' 

OS BB-3 
4*.I'-**.3' 

OS BH-3 OS BH-4 
27.5'-27.7' 

Purnaabla Halocarbon 
Compound a (mn/kn) 
Method 8010 

BDL BDL BDL BDL BDL BDL BDL BDL 

PARAMETER SAMPLE NUMBER 

OS BH-3 
14.0'-14.2' 

OS BH-3 
19.6'-19.9' 

OS BB-3 
23.4'-23.6' 

OS BH-6 
13.6'-13.8' 

OS BH-6 
47.0'-47.2' 

OS BH-6 
32.6'-32.B' 

08 BH-6 
70.0,-7X.O» 

OS BH-7 
22.1'-22.3* 

OS BH-7 
SS.3•-33.7• 

Purneeble Helocerbon 
Compounde (trm/kg) 
Method 8010 

BDL BDL BDL BDL BDL BDL BDL BDL BDL 

PARAMETER SAMPLE NUMBER 

OS BH-7 
37.0'-37.2' 

OS BH-B 
4.6,-4.9' 

OS BB-S 
S3.9,-34.1' 

OS BH-8 
49.7'-49.9' 

OS BH-9 
4.5*-4.9' 

OS BH-9 
.S2.0'-32.Sa 

OS BH-9 
49.3,-49.7' 

Purnaabla Helocerbon 
Compounde (um/kn) 
Method 8010 

Tatraehloroathana 
Clorobenzene 

0.17 
BDL 

BDL 
BDL 

0.16 BDL 
0.12 BDL 

BDL 
BDL 

BDL 
BDL 

BDL 
BDL 

DBL « balow detection limit of 0.1 rag/kg. 

10 



Page 1 
Received: 

REPORT 
TO 

RBrORT 
07/23/91 07/31/91 10:36:55 

Work Order # 91-07-257 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL. NM 88202-1717 

ATTEN LARRY CAMPBELL 

CLIENT 
COMPANY 
FACILITY 

WORK ID 
TAKEN 
TRANS 
TYPE 

P.O. # 
INVOICE 

ENR03 SAMPLES 12 
ENRON/TRANSWESTERN PIPELINE 
ROSWELL. NEW MEXICO 
ENR03 

STATION #9 7784 
7/22/91 
FEDERAL EXPRESS 
SOIL 

under separate cover 

PREPARED Assataal A n a l y t i c a l Labs 
BY 7300 Jefferson NE 

Albuquerque. NM 87109 

ATTEN SYED RIZVI 
PHONE (505,345-8964 

CERTIFIED BY 

CONTACT LAB MANAGER 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO; 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.EALBUQUERQUE.N.M. 87109 

SAMPLE IDENTIFICATION 
01 
Q2 
01 
04 
05 
06 
Ql 
08 
09 
IQ 
i i 
12 

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 r 9 

TEST CODES and NAMES used on this workorder 
8010 S PURGEABLE HALOCARBONS-SOIL 
8020 AROMATIC VOLATILE ORGANICS 
TRPH TOTAL REC PET HYDROCARBONS 

Mcabar. Ainerkaa CnucOflf 
liKkfcntkct L«baiMailt*, b ic 



-i' -fr-r " i - — — — — — — — — _ — — _ _ 
ANALYTICAL LABORATORIES, INC « 7300 Jdfeaon. N£. • Albuquerquo, New Muico 17109 

page 2 REPORT Work Order # 91-07-257 
Received: 07/23/91 Results by Sample 

SAMPLE ID PIT 2 SAMPLE 001 FRACTION 01& TEST CODE B0108 NAME PURGEABLE HALOCARBON8-BOIL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE 0,JL 
BROMOFORM <o,i 
BROMOMETHANE <0.1 oa 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0,1 
CHLOROFORM <o,i 0,1 
2-CHLOROETHYL VINYL ETHER <0.1 o,l 
CHLOROMETHANE <0.1 0,1 
DIBROMOCHLOROMETHANE <0.1 0,1 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <0.1 o.l 
1,4-DICHLOROBENZENE <o,i 0,1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 o,l 
1,2-DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 o.i 
1,1,2,2-TETRACHLOROETHANE <0.1 o.i 
trans-1,3-DICHLOROPROPENE <0,1 0,1 
METHYLENE CHLORIDE <o,l 0.1 
- - - _ m r i T n t i T n n n c m m M I ? 
X , X , X X K \ .LX*ai«jwa«wM «. ------ — 

<0.1 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 

Member. Araericu Council of 

lutrncndciii U t x a i i a k i , Inc. 



mtn^i »»t-ni.tvm«i>f.iumt;̂ .«i'. . ; }3j ;Maim, NJI. * Alb»aim»<uc. tic* hit. •- «/IW 

Page 3 
Received: 07/23/91 

SAMPLE ID PIT 2 SAMPLE 001 

Results by Sample Continued From Above 

FRACTION 01A TEST CODE 8010 fl NAME PURGEABLE HALOCARBONS-SOIL 
Date & Time Collected 07/22/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST fi/B 
UNITS 

07/39/91 
07/29/91 

MG/KG 

Kfcmbcr Aimfcaa CountS d 

InJcpcndcnlUbaiilaiki. he 



ANAL.1 uCAl-l^uiOivATOiUtj.mC. « 7 ; > U U « U « ^ 

Page 4 REPORT Work Order # 91-07-257 
Received: 07/23/91 Results by Sample 

SAMPLE ID PIT 2 SAMPLE 002 FRACTION 02& TEST CODE 8010 8 NAME PURGEABLE HALO0ARBOM8-8OIL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 0,1 
BROMOFORM < 0 t l 0.1 
BROMOMETHANE <0.1 0,1 
CARBON TETRACHLORIDE <0.1 0,1 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <o,i 0,1 
CHLOROFORM <0.1 0,1 
2-CHL0ROETHYL VINYL ETHER <o,l 0.1 
CHLOROMETHANE 0.1 
DIBROMOCHLOROMETHANE 0.1 
1,2-DICHLOROBENZENE <0.1 o;i 
1,3-DICHLOROBENZENE <0rX 0,1 
1,4-DICHLOROBENZENE 0,1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <oa 0,1 
1,2-DICHLOROETHANE <0.1 0,1 
1,1-DICHLOROETHENE <0.1 o,i 
trans=l,2-DICHLOROETHENE <0.1 0.1 
1,2-DICHLOROPROPANE <0.1 0.1 
cis-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0,1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE 0.37 0.1 
1,1,2-TRICHLOROETHANE N U r X 

** • •*• 
TETRACHLOROETHENE : 0.65 0.1 
TRICHLOROFLUOROMETHANE <0.1 0,1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0.1 



Page 5 
Received: 07/23/91 

SAMPLE ID PIT 2 SAMPLE 002 

REPORT 
Results by Sample 

work Order # 91-07-257 
Continued From Above 

FRACTION 02A TEST CODE 8010 8 NAME PURGEABLE HALOCARBONS-SOIL 
Date & Time Collected 07/22/91 Category 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST P/R 
UNITS 

07/29/91 
07/29/91 

MG/KG 

Member. Americas Cornel o( 
inikfnufciil labaeuaki. he 

i>r fn»r»i - . i PI .J m ' l f i i . r T n i i n i i • (i c \ . i I T H . I V 



- X J - - x - — — 
ANAL1 1 ICAL LAUOKATORlua. lwG • 73uu talcam. N JJ. • Albwjuenjue, new Mexico 1/109 
Page 6 REPORT Work Order # 91-07-257 
Received: 07/23/91 Results by Sample 

SAMPLE ID PIT 2 26.0-26.2 FRACTION 0J& TEST CODE 8010 8 NAME PURGEABLE HALOOARBOW8-80IL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE 
BROMOFORM <0.1 0,1, 
BROMOMETHANE <0.1 0,1 
CARBON TETRACHLORIDE <o,i o.l 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <0.1 o,j. 
CHLOROFORM <0.1 0,1 
2-CHLOROETHYL VINYL ETHER <0.1 0,1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0,1 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <0.1 0,1 
1,4-DICHLOROBENZENE <0. 1 0,1 
DICHLORODIFLUOROMETHANE <0.1 0,1 
1,1-DICHLOROETHANE <0.1 0,1 
1,2-DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0,1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1 1 l-TRICHLOP_ftETHJ»Nl? <0.1 0,1 
1', 1 \ 2-TRICHLOROETHANE <o ti 0.1 
TETRACHLOROETHENE <0.1 Q,l 
TRICHLOROFLUOROMETHANE <0.1 Q.i 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0.1 

Nfcnbcr. Aaaiaa CouacD of 
IjKkTvndeai Ijbot«myijf, Inc. 



Page 7 
Received: 07/23/91 

SAMPLE ID PIT 2 26.0-26.2 

I Jew, 

REPORT 
Results by Sample 

Work order # 91-07-257 
Continued From Above 

FRACTION 03A TEST CODE 8010 fl NAME PURGEABLE HALOCARBON8-8QIL 
Date & Time Collected 07/22/91 Category . 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST EL/R 
UNITS 

07/T29/91 
07/29/91 

MG/KG 

Mtmbcr. Anctku Couocl of 
liKkpcndcni labor; ii«k». Inc. 



i u • v j r . TL 
KHKut (ICAL LABUKATOklts, INC • 79UIJeff caco, NJL • Albutjucnjue, New Mexico 17109 

Page 8 
Received: 07/23/91 

SAMPLE ID PIT 2 29.1-29.3 

REPORT 
Results by Sample 

Work order # 91-07-257 

FRACTION OJA. TEST CODE 80108 NAME PURGEABLE HALOCARBONS-SQIL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

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- TRICHLOROETHAN E 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<o,i o,X 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 .1 
<0. 1 0.1 
<0.1 0.1 
<0. 1 0.1 
<0.1 0,1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0,1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 .1 
<0.1 0.1 
<0.1 0.1 
•^0. i u . 1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 .1 

Mtiebcr. AionkeaCcu>cSe( 

hftfcpcntfcolUbailakl, fcw. 



Page 9 
deceived: 07/23/91 

REPORT 
Results by Sample 

Work order # 91-07-257 
Continued From Above 

SAMPLE ID PIT 2 29.1-29.3 FRACTION 04A TEST CODE BOlOfl NAME PURGEABLE HALOCARBONS-80IL 
Date & Time Collected 07/22/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

07/29/91 
07/29/91 

MG/KG 

Meimbcn Aamtkaa Council of 

Indcproofcnt Ubctilorkt, b e 



Al XAJ JVTOl ... IC«I.. — saon,. _. .Jbuqw.,. . .ewfc... ..'109 

Page 10 REPORT Work Order # 91-07-257 
Received: 07/23/91 Results by Sample 

SAMPLE ID PIT 2 39.8-39.9 FRACTION 05£ TEST CODE 8010 8 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <o,i o,l 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 Otl 
1,3-DICHLOROBENZENE <o, 1 0.1 
1,4-DICHLOROBENZENE <0.1 o,l 
DICHLORODIFLUOROMETHANE <0.1 0,1 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 0.1 
1,1-DICHLOROETHENE <0.1 0.1 
trans-L,2-DICHLOROETHENE <0.1 0,1 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 

<0.1 0.1 1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0. 1 0.1 
1,1,1-TRICHLOROETHANE <0.1 0.1 
1,1,2-TRICHLOROETHANE; n 1 

TETRACHLOROETHENE <0.1 0.1 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <0.1 O.l 
VINYL CHLORIDE <0.1 0.1 

Member: American Count! oi 

InfctcnaEnl Ubceeloiice, mc 

Till*. RPrORT MAY NOT BP. RFPROhlKTn IN PART OR IN H l l I. WITHOUT Ti l l ! RXIUFSf WRflTPN CONSI'.NTOPTIIIt I.AIIOHATORV 



Received: 07/23/91 

SAMPLE ID P I T 2 3 9 . 8 - 3 9 . 9 

«..«•«, •!.»>. - n w t i u u ^ u . , t tiW Mc -.vu a /10V 

Results by Sample 
""HoriflRrdePT 9 l f l § - 2 f 9 * 

Continued From Above 

FRACTION 05/i TEST CODE 80108 NAME PURGEABLE HALOCARBON8-SOIL 
Date & Time Collected Q7/22/91~ Category 

Mimbcr. AiwrkanCouncil of 

Inlrpnicfcxit Libor tuxicl, nc 

Notes and Definitions for this Report: 

EXTRACTED _ 
DATE RUN 
ANALYST p_/B 
UNITS 

07/29/91 
07/29/91 

MG/KG 

THU RPPORTM».Y NOTiiRRFWorHirviwNPARTOR IN i m i wrmnirrnip PXPRPSS wuri ITH roNspirrni'iiii' i AIIOUATOHY 



A. . . . . . iC/Xi . . .ATOr. . . 1 C « I . . . .OMO.1 .. ibucju. . . lewtVu « 0 » 

Page 12 REPORT Work Order # 91-07-257 
Received: 07/23/91 Results by Sample 

SAMPLE ID PIT 2 44.1-44.3 FRACTION 0jS7± TEST CODE 6010 8 NAME PURGEABLE HALOOARBONS-SOIL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <o,i 0,1 
BROMOFORM <0.1 0,1 
BROMOMETHANE <o,i o , i 
CARBON TETRACHLORIDE <0.1 0,1 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <0.1 0,1 
CHLOROFORM <o,i 0,1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE < o , i 0,1 
DIBROMOCHLOROMETHANE <0.1 0 , 1 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <0.1 0,1 
1,4-DICHLOROBENZENE <o,i 0,1 
DICHLORODIFLUOROMETHANE <0.1 0,1 
1,1-DICHLOROETHANE <0.1 0,1 
1,2-DICHLOROETHANE <0.1 0,1 
1,1-DICHLOROETHENE <0.1 0,1 
trans^l,2-DICHLOROETHENE <0.1 0,1 
1,2-DICHLOROPROPANE <o,i 0,1 
cis-1,3-DICHLOROPROPENE <0.1 0,1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 o . l 
METHYLENE CHLORIDE <o t i 0,1 
1,1,1-TRICHLOROETHANE < 0 t l 0.1 
1,1,2-TRICHJjOKOi!rrtiAwE —* f \ 1 • A A 1 

TETRACHLOROETHENE <0.1 0,1 
TRICHLOROFLUOROMETHANE <0.1 0,1 
TRICHLOROETHENE <0. 1 0.1 
VINYL CHLORIDE <0.1 0.1 

Member. AjnorcAa Council of 
Independent Ubceelceice, Inc. 

Tins RPPORTMAYNfrrnnuPJunniifTJiiNPAKTOR IN t in J. w m i o i i m m PXPRP.SS WRHIVN roNSPNTOHimi i AROHAIOHY 



•lAfC ...iC.. 

Page 13 
Received: 07/23/91 

SAMPLE ID PIT 2 44.1-44.3 

.few I 

REPORT 
Results by Sample 

Work order # 91-07-257 
Continued From Above 

FRACTION 06A TEST CODE 80108 NAME PURGEABLE HALOCARBONS-BOIL 
Date & Time Collected 07/22/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED 07/29/91 
DATE RUN 07/29/91 
ANALYST D/R 
UNITS MG/KG 

Member. Aincrtcea Couofe1 of ' ^ f f ^ T i f ' 

Independent Ubaeloriee. btc 

TlllSRPPORT MAY NOT BR RF.PRODIIfTJ) IN PART OR fN Fill J. W i l l IOI JT T1IR PXPRF.S*. W R i n i ' N CONSFNT OP IUM IAROHAIORY 



JCAl -IATO iC.« _. . klbuq- lewl... 

Page 14 
Received: 07 /23 /91 

SAMPLE ID P I T 2 4 4 . 1 - 4 4 . 3 

.7109 

REPORT 
Results by Sample 

FRACTION 06h TEST CODE 8020 
Date & Time Collected 07/22/91 

Work order # 91-07-257 

NAME AROMATIC VOLATILE ORGANICS 
: Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

< 0 . 1 o , i 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 

Notes and De f i n i t i o n s f o r t h i s Reports 

EXTRACTED _ 
DATE RUN __ 
ANALYST D/R 
UNITS 

07/29/91 
07/29/91 

MG/KG 

Member. AjncrlcenCauntl ef 
InJcpmdml UbcMUelcl, Inc. 

P j p j H H M M M B B 1 1 j j j M M A Y H ^ y ^ * 1 " ^ 0 ™ ^ ^ ^ PA^T^^N nm. wrnioifTTiin F.XI-HF'.S WH llll A BORAXOR Y 



Page 15 
Received: 07/23/91 

SAMPLE ID PIT 2 57.5-57.8 FRACTION QJh TEST CODE 8010 8 
Date & Time Collected 07/22/91 

NAME PURGEABLE HALOCARBONB-BOIL 
Category 

PARAMETER RESULT LIMIT 

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 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0 .1 0 . 1 
<0. 1 0 , 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

Member. American CcunrI of 
lifeknciiacnll-abaaicsici, mc 

•niic.RPpr.RT MAY NOT nn RFPROMI irpo IMPART OH IN i i n I wminin;Tii i ' I'vi'iipsc. u/RrriPN romi 'Mr OPIUM I AnowATOMY 
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Page 16 
Received: 07/23/91 

REPORT 
Results by Sample 

Work Order # 91-07-257 
Continued From Above 

SAMPLE ID PIT 2 57.5-57.8 FRACTION 02h TEST CODE 80108 NAME PURGEABLE HALOCARBON8-8QIL 
Date & Time Collected 07/22/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _̂ 
DATE RUN 
ANALYST P_/B 
UNITS 

07/29/91 
07/30/91 

MG/KG 

Mstnber; Aoarkaa Ccocsfl d 
Inckpctufcal Ubdimki, btc 

T i l l * . snPOPT M » Y NOT AP R r P H O n i H T n IN PART OH IN 11(11 w r n l O i r T T I I I I P X I W S S W l l i n i ' N r O N S P N r O I ' l l l l ! I ARORATORY 



PW0 v, 
Received: 07/23/91 

SAMPLE ID PIT 2 69.9-70,1 

109 

mm mm mm R *J^^ U T M-I WM mm£orjp^rdJjpl£ 91-07-257 
Results by Sample 

FRACTION OBA TEST CODE 80108 NAME PURGEABLE HALOCARBON8-SOIL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

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 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
•CO. 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 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

Kkmbcr. AiwtcuCourx iof 

livfctcnacnl Ubafiloiic*, bic 

TlllJKI'PORrMAVNOTnRRPI'HODIKI'JXN PART OH IN l l l l I . WfniOir rTUI ' . I'.XIKFlt. WRIITV.N COmi'NT OPT!Ill I AllOHAIOHY 
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Page 18 REPORT Work Order # 91-07-257 
Received: 07/23/91 Results by Sample Continued From Above 

SAMPLE ID PIT 2 69.9-70.1 FRACTION 0§A. TEST CODE S010 S NAME PPROBABLE HALOCARBOMS-SOIL 
Date & Time Collected 07/22/91 Category 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED 07/29/91 
DATE RUN 07/30/91 
ANALYST D/R 
UNITS MG/KG 
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A N A ' I f iCAL-Lu>UMATORlC3 ,U iC • 7 3 u u J c t i c a c n , N x . ' A lbuquerque ,newMeuco• 1109 

'age 1 
teceived: 07 /18 /91 

REPORT 
07 /31 /91 14:28:41 

Work order § 91-07-215 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 
ROSWELL. NM 88202-1717 

ATTEN LARRY CAMPBELL 

PREPARED Assalaal A n a l y t i c a l Labs 
BY 7300 Jefferson NE 

Albuquerque. NM 87109 

ATTEN SYED RIZVI 

CLIENT ENR03 SAMPLES 10 
PHONE (505.345-8964 

CERTIFIED BY 

CONTACT LAB MANAG ER 

FACILITY ROSWELL. NEW MEXICO LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
ENR03 7300 JEFFERSON N.E..ALBUOUEROUE.N.M. 87109 

WORK ID STATION 9 7752 
TAKEN 
TRANS FED X NEXT DAY 
TYPE SOIL 

P.O. # 
INVOICE under separate cover 

SAMPLE IDENTIFICATION 
01 
02 
03 PIT I 2.8-3.0 
04 PIT I 9.2-9.4 
05 PIT I 13.5-13.7 
06 pIT I I C O * r \ i \ AO * O — 1 ? * U 

07 pIT I 26.8 - 27.0 
08 PIT I 30.6=30.8 
09 PIT I 41.6 - 41.8 
10 pIT I 43.5-43.7 

TEST CODES and NAMES used on this workorder 
8010S PURGEABLE HALOCARBONS-SOIL 
8020 AROMATIC VOLATILE ORGANICS 
BTEX BENZENE.TOLUENE.EBENZ.XYLE 
TRPH TOTAL REC PET HYDROCARBONS 

Msiofcsr, Apr>*«tfBn FtnifrB of 

1 1 « < d l ' I V W r i M V M f V T H P t i p P R O M Ff T f l I M »>* U T M l I M 1 1 I I r U / f l Mr l t r r 71 IC | J V f ' « l <. < \ i m t r t V H f t \ H K V t i X < W t l f f l I * Hf H I * 1 <Mt V 



'age 6 
t ece ived: 07 /18 /91 

JAMPLE ID P I T I 2 . 8 - 3 . 0 

REPORT 
R e s u l t s by Sample 

Work Order § 91-07-215 

FRACTION 0 3 £ TEST CODE 6010 8 NAME PORGEABLE HALOCARBONS-BOIL 
Date & Time C o l l e c t e d n o t s p e c i f i e d C a t e g o r y 

Member. American COUDCI of 

Inkpccufcnt labor alaltt. b e 

PARAMETER RESULT L I M I T 

BR0M0DICHLOROMETHANE 
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 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<of i 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

3 . 2 0 . 1 
< 0 . 1 0 . 1 
< 0 T 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 , 1 

i t MI* "i-ivMi r w i v »if »r nn ui i i m i i i ' i T h I M i>< U T rm i»i I I I I i vurntmrr n m nvimi «• <• \m> r i i nn { , (>»rr m> n m l n i i i o r n i u v 



Art ;AU VTOR 1.72 aoa.l buqut ,wMi ;09 

? a g e 7 REPORT Work Order # 91-07-215 
deceived: 07/18/91 Results by Sample Continued From Above 

3AMPLE ID PIT I 2.8-3.0 FRACTION 03A TEST CODE 8010 8 NAME PPROBABLE HALOCARBOMS-BOIL 
Date & Time Collected not specified Category 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED 07/23/91 
DATE RUN 07/23/91 
ANALYST p/R 
UNITS MG/KG 

Member: America Couc! of 

IctlcvcaJrxa Lebortlcskc, feac 

T1IIS REPORT MAY NOT BB REPRODUCED IN PART OR IN l l l l l . wmiOUT TIIB EXPRESS WRITTEN CONSENT OPTIIHI ABOKATOHV 



WUM. . . . J . • / i ,, _ _ _ _ _____ "'"•••* — - - ^ q ^ . t . M f c . . 109 | •" 

t-clfPa *•• RBOICT
 m m 

deceived: 07/18/91 Results by Sample 
' V o r l f l r l d e f T r 1 »1 -07-215 

SAMPLE ID PIT I 9.2-9.4 FRACTION 04A TEST CODE 8010 8 NAME PURGEABLE HALOCARBON8-SOIL 
Date 6 Time Collected not specified Category 

PARAMETER RESULT LIMIT 

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 

< 0 . 1 0 . 1 
<o ti 
<o,i OA 
<0, i OA 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0,\ o,; 
<o,i 0,1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 1 . 
<o,i OA 
< 0 . 1 0 . 1 
<o,i o t i 
<o,l OA 
<o,% o,l 
<o,l OA 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 

19 0 . 1 
< 0 . 1 0 . 1 
0 . 2 6 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 , 1 

' \a±xr , Americas Councl of 

Nvit^nidBkl L*bafcl~f i u . Inc. 

THIS HF-PORT MAY NOT BE REPWOnifCl'D IN PART OR IN FIJI J. WmiOUfT l lH RXPRF.SS WRfHVN CONSI'NT OH 11IH I AftOKATOM Y 



AJS .CAL 1 --ATOH—, _ ,C • 7i„ cam. I .. Jbucjuc.,.-,. .ew M< . .109 

Page 9 REPORT Work Order # 91-07-215 
deceived: 07/18/91 Results by Sample Continued From Above 

SAMPLE ID PIT I 9.2-9.4 FRACTION 04J_. TEST CODE 8010 8 NAME PURGEABLE HALOOARBONS-80IL 
Date & Time Collected not spec i f i ed Category 

Notes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED " 07/23/91 
DATE RUN 07/23/91 
ANALYST P/R 
UNITS MG/KG 

Meatar: AaarlceaCouacSet 
Independent Ubaiiceke, be 

•nin Bi'POBTMAYNOTHPHimnnuri'n IN PART OR IN pin I w rn i n i rm i i ' P X P W : « WHIITPN roruphrrni'Tim i AHOR ATOM Y 



^^^iii-Ajy^jVKAiujij^ujc. •^^^wi.c^jj^j Aii*̂ ^̂ rtcŵ ejĉ 4U09____̂  H H H B HH H H H H HH HH HH HH HH 
Page IP REPORT Work Order # 91-07-215 
Received: 07/18/91 Results by Sample 

SAMPLE ID PIT I 13.5-13.7 FRACTION 05_V TEST CODE 8010 8 NAME PURGEABLE HAL0CARB0N8-SOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

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 

<o,l 0,1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
0.20 0.1 
<0.1 0.1 
<oTi _ 0,1 
<of i 0,1 
<o,i 0,1 
<0.1 0.1 
<0.1 0.1 
<o,i 0,1 
0.59 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 o.i 
<o,i ... 0,1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

18 0.1 
<0.1 0.1 
0.33 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Kknoar: America Co-u-cfl of 

l.i_krp(3a«-fci-j |jboj-J»-rk». be. 

• n n * i»ni>rtPT »* « v <gr»T n n o • : I M J / t r i * " i m I*J m o T o u ig m m w i n i n i n " i i i < i iiv,>i>t nr t i i -» j rvtMciitv-r o n Ti in I i n i m n n u v 



?age 11 
received: 07/18/91 

JAMPLE ID PIT I 13.5-13.7 

REPORT 
Results by Sample 

Work Order # 91-07-215 
Continued From Above 

FRACTION OSA TEST CODE 8010_8 NAME PPROBABLE HALOCARBOW8-BOIL 
Date & Time Col lected not s p e c i f i e d Category 

vfeasSw: AjsafccaCosastBeJ 
Inlcpsufcai Ubauaiu, fac 

Notes and Def in i t ions for t h i s Report: 

EXTRACTED 
DATE RUN 
ANALYST P/R 
UNITS 

07/23/91 
07/23/91 

MG/KG 

n i K O P P O P T M » v wnrrnpupwnniiri-r. IM PART OH IM n n i wmtoiiTTiip P Y P Q P * « wumi 'M roM^pMrnPnin i - P O H H O U V 



cw Ivil .09 

'ago 12 
leceivedt 07/18/91 

JAMPLE ID PIT I 18.8 - 19.0 

REPORT 
Results by Sample 

Work order # 91-07-215 

FRACTION 06A/ TEST CODE 8010 8 NAME PORGEABLB HALOCARBONS-SOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 o,l 
BROMOFORM <0.1 0,1 
BROMOMETHANE <0t\ o,l 
CARBON TETRACHLORIDE <0.1 o,l 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <o,i o,l 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 o,l 
CHLOROMETHANE <0.1 0,1 
DIBROMOCHLOROMETHANE <0.1 0,1 
1,2-DICHLOROBENZENE <0,1 o t i 
1,3-DICHLOROBENZENE <0.1 oa 1,4-DICHLOROBENZENE <0.1 oa 
DICHLORODIFLUOROMETHANE <o,i o.l 
1,1-DICHLOROETHANE <0.1 0,1 
1,2-DICHLOROETHANE <o,i o.l 
1,1-DICHLOROETHENE <0. 1 0,1 
trans-1,2-DICHLOROETHENE <0.1 0,1 
1,2-DICHLOROPROPANE <0. 1 0,1 
cis-1,3-DICHLOROPROPENE <0.1 0,1 
1,1,2,2-TETRACHLOROETHANE <0. 1 0,1 
trans-1,3-DICHLOROPROPENE <0.1 0,1 
METHYLENE CHLORIDE "CO.l 0,1 
1,1,1-TRICHLOROETHANE 0.33 0,1 
1,1,2-TRICHLOROETHANE <0.1 0,1 
TETRACHLOROETHENE O.B7 0,1 
TRICHLOROFLUOROMETHANE < o t i 0,1 
TRICHLOROETHENE <0. 1 0,1 
VINYL CHLORIDE <0.1 0,1 

\kaUr. An-fcH Count, af T£J 
Irilcpcodcxu Usa—aka, kc 

w n KMPODT M*Y (IDT HP RFPHnnnrpr) IN p«»T np IM l i n I w m i n i r r n n i I ' V I I I I is wuri n'u n iH i i 'T t n in in i i Hum m w v 



AH XALL VTOR. 1.73 aoo, I . buquc. iwH> .09 

?age 13 REPORT Work Order # 91-07-215 
lecelved: 07/18/91 Results by Sample Continued From Above 

SAMPLE ID PIT I 18.8 - 19.0 FRACTION 06ft TEST CODE 8010 8 NAME PURGEABLE HALOCARBON8-BOIL 
Date & Time Collected not specified Category 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED " 07/23/91 
DATE RUN 07/23/91 
ANALYST D/R 
UNITS MG/KG 

'iiVrpcndeai l^bauaike, k c 

TIIIS REPORT MAY NOT BE REPRODUCED IN PART OK IN l l l l l . WIUIOirTTIIU EXPRESS WRrTIP.N CONSENT OP 11 III LABORATORY 



CO. ..txUji: .09 

?age 14 
deceived: 07/18/91 

SAMPLE ID P I T I 26 .8 - 27 .0 

REPORT 
Results by Sample 

Work Order # 91-07-215 

FRACTION 07A TEST CODE 80108 NAME PURGEABLE HALOCARBON8-8QIL 
Date & Time Collected not specified 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 LIMIT 

< 0 . 1 oa 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 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, i o,i 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<o T i oa 
<o-i oa 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
0 .16 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 oa 

'ka-tw: AsMficas Count! of 
'luicytodail l+b<MHak.t, b e 



' AJXAL.1 ilC/vLtvuiuHATOkiu.iNC OjtAiicncocxi.riJi. • Alt̂ ucnjue, Wew Mexico t/109 

Page 15 REPORT Work Order # 91-07-215 
Received: 07/18/91 Results by Sample Continued From Above 

SAMPLE ID PIT I 26.8 - 27.0 FRACTION 07_& TEST CODE 8010 8 NAME PPROBABLE HALOCARBONS-8QIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED ' 07/23/91 
DATE RUN • 07/23/91 
ANALYST P/R 
UNITS MG/KG 

Member. Aaerrlcaa Count! ef 



1./I0.-I 

Page 16 
R e c e i v e d : 07 /18 /91 

SAMPLE ID P I T I 3 0 . 6 - 3 0 . 8 

REPORT 
R e s u l t s by Sample 

Work o r d e r # 91-07-215 

FRACTION 08& TEST CODE 8 0 1 0 8 NAME PPROBABLE HALOCARBON8-SOIL 
Date & Time C o l l e c t e d n o t s p e c i f i e d C a t e g o r y 

PARAMETER RESULT L I M I T 

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 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

<o,i 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 

<o,\ 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 

Member. Ajttsia- Count! of 

ludcptode&l Ubatlaka, b e 

T i t K pm»nuT M » V MftT BP u w n m n i tf T n l«) P t u i f i H W i l l i I w r l l IMI r r T i n i iivi>ui:<c w u r r i i ' K i roNMii - r r n i m i j i I i m i u n n u v 



J . - V - H T - " " — • " " ' 

- AKf»i«i <iQXLLnt»wwtTOrLmj,>»,C • 7 3 « w J a n , N ^ . • «»,buquc.^v,.,jii» Mc—-»-.i0> 

Page 17 REPORT Work Order # 91-07-215 
Received: 07/18/91 Results by Sample Continued From Above 

SAMPLE ID PIT I 30.6-30.8 FRACTION 08-. TEST CODE 8010_8 NAME PURGEABLE HALOCARBON8-8QIL 
Date & Time Collected pot specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED 07/23/91 
DATE RUN 07/23/91 
ANALYST P_/£ 
UNITS MG/KG 

Mtcnbcr. AmktaCourier 
lo-spcndou Uevuake, be 

11IISRWOKI MAVNOTBRHRIKOOlin'JIIHPAHTOHINI' ini .WiniOirTT1IH P.XPRPSS WKIMVN CONSI'tn OP 1IIII l ABOHAlOHY 



Page 18 
teoeived: 07 /18 /91 

109. 

REPORT 
R e s u l t s by Sample 

Work O r d e r # 91 -07-215 

SAMPLE ID P I T I 41 .6 - 41 .8 FRACTION 09A TEST CODE 8010 8 NAME PURGEABLE HALOCARBOW8-8QIL 
Date & Time C o l l e c t e d p o t s p e c i f i e d C a t e g o r y 

PARAMETER RESULT L I M I T 

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 

<o,i 0 . 1 
0 . 1 

< 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,i 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

<oa oa 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

Kka-Ur . Axtwicsa Couxici of >\?|55?5 

luLlcpauknl l^baiicskc*. Inc. 

u n e u i u v t u r K4. v W I I T H P P I w n n i K T h IM P . B T O U IM n n I w r n m i i r T I IM I<VI>UI u/uri n'M I - I W U I H T n i ' i n n I . n n i j . i r i u 



Arf" 1*1.1 TOH I.T. non.l. <uqi»- wM. 09 ! 

? a g e 19 REPORT Work order # 91-07-215 
leceived: 07/18/91 Results by Sample Continued From Above 

5AMPLE ID PIT I 41.6 - 41.8 FRACTION 09__ TEST CODE 8010 8 NAME PURGEABLE HALOCARBONS-SOIL 
Date & Time Collected not specified Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _ 07/23/91 
DATE RUN 07/23/91 
ANALYST P/R 
UNITS MG/KG 

Member. American Count! si 

'takpavb-t L4kc.1k.lu, kc. 

TIIIS KHPORT MAY NOT BH KWHOniKTUl IN PART OR IN l l l l l . Will UHTT Hit! HXPRP.SS WH.II1VN ("ONM'.Nr OP IIIII I AIIIIH ATOMY 



.0» I 

Page 20 
deceived: 07/18/91 

SAMPLE ID PIT I 41.6 - 41.8 

REPORT 
Results by Sample 

Work order # 91-07-215 

FRACTION 09A TEST CODE 8020 NAME AROMATIC VOLATILE ORGANICS 
Date & Time Collected not specified Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

<0.1 0.1 
"CO.l 0.1 
<o, % 0,1 
• C O . l 0.1 
<0.1 0.1 
<ot; 0,1 
<0.1 0.1 
<0. 1 0,1 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST DD 
UNITS 

07/23/91 
07/23/91 

MG/KG 

\kinban Aaorkaa Count., of 
InfcpndcBl Labaialdriu, be 



A. J »-» •«• r V. 

>age 21 REPORT Work Order # 91-07-215 
deceived: 07/18/91 Resul ts by Sample 

>AMPLE ID PIT I 43.5-43.7 FRACTION ip_ft TEST CODE 8010 8 NAME PPROBABLE HALOCARBON8-SOIL 
Date & Time C o l l e c t e d no t s p e c i f i e d Category 

PARAMETER RESULT L I M I T 

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 

m n r n u r n n n t i m u A M I ? 

TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

< 0 4 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 
<° t l 0 , 1 
< 0 . 1 0 . 1 

<o,i o , i 
<o,l 0,1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< o t i o . l 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<o, i 0 , 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
•r-n 1 n . i 
< 0 . 1 0 , 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 , 1 

vfcmbcr. Aoierfcu Count! of 

l.̂ kpcaikm Ubatuarkt, be 

T H K omvmr M » v wirr RR R j - imnn i i n ' n I N PART f in IM pin i w m i o i r T i i i p nvpue t t w n r r n w m* j t nNT n m i i M i *Hf iR iTO«v 



, .v— - i . . . . *w*w«t«n»•*-<-<. - .runiqUG.tfuw,, ..iiW .Vic, 

2%WW Wm WM WM WM WM WM WM WM jWMy^WM H i •Bj i o ^BBj £ d J**Ji 9^*7 
Received: 07/18/91 Results by Sample Continued From Above 

SAMPLE ID PIT I 43.5-43.7 FRACTION 10A TEST CODE 8010 8 NAME PPROBABLE HALOCARBON8-8OIL 
Date & Time Collected not specified Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

07/23/91 
07/23/91 

MG/KG 

Kk nbcr. American Council of 

Intkfcwksl Labwitakt, bt> 

T | I K S l U P O D T W A V N O T I t A l l | : i t » O l i l l * T n IW PA U T f i l l I M I I t% I U / f l l l l t l r r u m H V M U C C t » 
t i l * * 1 r * l l » V 
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Page 23 REPORT Work Order # 91-07-215 
Received: 07/18/91 Results by Sample 

SAMPLE ID PIT I 43.5-43.7 FRACTION 10A TEST CODE 8020 NAME AROMATIC VOLATILE ORGANIC8 
Date & Time Collected not spec i f i ed Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

< 0 . 1 0,1 
< 0 . 1 0.1 
< 0 . 1 0,1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0,1 

Notes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED 07/23/91 
DATE RUN 07/23/91 
ANALYST DD 
UNITS MG/KG 

Kkrabor. Anoricas Csassl ef 

lodcpnu^^l^Uaftiailcj^ b e 

n u t Di'pnpT M A V MOT PP Bi:puonii( rTin I M PA HTOB I M i i u I w r n i n i n ' T i t i i n vi*ui:c uiuii- .uw cr>Mcinrr nn m i ' i m o n n n u v 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

WORK ORDER 

7752 

I HAZARDOUS •NON-HAZARDOUS 
DATE RECEIVED ESTIMATED COST 

L 
"•JSTOMER P.O. NUMBER TIME RECEIVED DUE OAT 

*///<7/ 
ACCOUNT INFORMATION 

"USTOMER'S NAME 

iM-. C A j /"/"/>. u~ c i » 7 I '<' A- ; 11 «v A 
"USI 

sJti 

CONTACT 

AvBRESS PHONE NUMBER 

r 
STATE / ZIP / , 

~\ L , i 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 

ADDRESS 

t 

CONTACT 

PHONE NUMBER 

/ STATE / ZIP 

PAYMENT REC'D. 

OPEN ACCOUNT 

CASH 

CHECK NUMBER 

SEPAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
VjjPE OF SAMPLE NO. OP SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

[ f l WATER 

2 3 SOIL 

J l OIL 

• H SLUDGE 

J 5 °™6R 

NO. OF CONTAINERS 

• REGULAR (10 WKG DAYS) 

[ 1 RUSH (3 DAYS) 

| _ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

[ f l WATER 

2 3 SOIL 

J l OIL 

• H SLUDGE 

J 5 °™6R 

NO. OF CONTAINERS 

• REGULAR (10 WKG DAYS) 

[ 1 RUSH (3 DAYS) 

| _ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

[ f l WATER 

2 3 SOIL 

J l OIL 

• H SLUDGE 

J 5 °™6R /5 

• REGULAR (10 WKG DAYS) 

[ 1 RUSH (3 DAYS) 

| _ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

[ f l WATER 

2 3 SOIL 

J l OIL 

• H SLUDGE 

J 5 °™6R /5 

• REGULAR (10 WKG DAYS) 

[ 1 RUSH (3 DAYS) 

| _ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 
|PL£ DELIVERED BY 

A I / 
SIGNATURE 

/ ^ L V 7 ' . . ^ y / L' / 

DATE 

ANALYSIS REQUEST 

K DESCRIPTION. 

c. a-. 

I 
CIAL INSTRUCTIONS. 

1 
LLING: Q P I C K U P | jMAIL 

LOGGED IN BY 

500 Jefferson NE • Albuquerque, New Mexico 87109 • (505)345-8964 • FAX (505) 345-7259 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

Di s t r i c t : ftoSvugLL Date: 7- f7-*l / 

Sample Location Vol. Collect. Sampler 
Valve or Receiver No. During Flush 

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

ANALYSES REOUESTED 

• T P H R T ^ t 
ves T •» M ' ^ T « t 

PIT 1 
• I T 1 - q . V # Q 1 rN 

P I T i ta.s Xra i a 
P I T . 1*. ir - iT.a y It ft 1 a 

P n i a M » • «i fro J a 
P I T 1 S . L - * 
f>T 1 
Pn 1 4J.S-4J**} 

Relinquished By <H»>JL^ / t w d t a . 
Relinquished To ftp —tv. 

Relinquished By_ 
Relinquished To] 

Relinquished By_ 
Relinquished To-

rs ss A C I LA a 

Rel inquished By_ 
Rel inquished By] 

J o i • , / f l l o 

Date 7 -19-1J 
Date 7 - n - 9 i 

Dat.e 
Date] 

Date 
Date] 

Date 
Date" 

Laboratory: 
Received: 

l5o.Stoe.Ls. 

Date 7 j / ^ ! 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

Dis t r i c t : Rc " w e u Date: 7-ll-^t 

Sample Location 
Valve or Receiver No. 

Vol. Collect. 
During Flush 

Sampler 

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

ANALYSES REOUESTED 

;. "7" !" n ir c X 
2 Tft /fr-.'4.2 ver 

PfT £' 2.^ ĉ.s 
r' ~ / i - 'I.T- -rc •: * U I f 

r i? 1 • i ? > •«2.-? v • r * J i o 

Pi r l ; .'. - /n.o v , ? ? i» i ̂  

!•, " 1 ' J i . / • 17. u 
Pi T | 1 > ;„ - C». k w , f (.1 1 vj 

P'.r i T/.C NL' -

1 ' . y ' . ? c c_ -

Relinquished Bv t ̂ ai c . : * - , / f Date 7-1' o / 
Relinquished To -\ Date 'i-i i - . i 

Relinquished By f- Date 
Relinquished To r> Date 

Relinquished By Date 
Relinquished To Date 

Relinquished By Date 
Relinquished By Date 

Laboratory: ' /4 •• ,• ,K . . I 
Received: 

• Date ;» 



"KM 
/ N A I . I wCAL L A O U H A T O K I S S , U V C • 7iuu <uienon, U J J . • /Ubuquutjuo, Wow Mcuco • /109 

Page 19 
Received: 07/23/91 

SAMPLE ID PIT 2 69.9-70.1 

REPORT 
Results by Sample 

FRACTION 08ft TEST CODE B020 
Date & Time Collected 07/22/91 

Work Order # 91-07-257 

NAME AROMATIC VOLATILE ORGANICS 
Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 .1 
<0.1 0 .1 

Notes and De f i n i t i o n s f o r t h i s Reports 

EXTRACTED _ 
DATE RUN 
ANALYST P_/B 
UNITS 

07/29/91 
07/30/91 

MG/KG 

Member Americas COUKS 

lnlc|cnicn| Ubotunkl, Inc. 



-UiO ...Jew] 

Page 21 
Received: 07/23/91 

SAMPLE ID PIT 3 BH-2 25.0-25.2 

REPORT 
Results by Sample 

Work Order # »l-07-2b? 

FRACTION lift TEST CODE 80108 NAME PURGEABLE HALOOARBON8-8QIL 
Date & Time Collected 07/22/91 ' Category 

PARAMETER RESULT LIMIT 

BR0M0DICHLOROMETHANE 
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 

<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,i 
<0.1 

0.1 
0.1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<o ti 
<0.1 

0.1 
0 .1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0. 1 0.1 
<0. 1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

Member A m e r i c a Cauacl e l 

Infc jxmfcnl U b o f U a k t , Inc. 

T i n e B P m R T M A Y NOT RH H F P H O n i l f T n IN PART OR IN H i l l W m i n i IT T i l P. P X I H P M W H I I l l ' N ( O N S R N T O I ' T I I H I AIH1HATOMY 



A. . . . . . . . ICAL IATO. 

page 22 
Received: 07/23/91 

- .man. . .dbueji^.., , . lewln J109 

SAMPLE ID PIT 3 BH-2 25.0-25.2 

REPORT 
Results by Sample 

Work Order # 91-07-257 
Continued From Above 

FRACTION l i f t TEST CODE a010_S NAME PURGEABLE HALOOARBONS-BOIL 
Date & Time C o l l e c t e d 07/22/91 Category 

Notes and D e f i n i t i o n s f o r t h i s Report : 

EXTRACTED _ 
DATE RUN 
ANALYST DiB 
UNITS 

P7/39/91 
07/30/91 

MG/KG 

Member. American Council ot 
Indcfcnifcnl Uboulaeki. bw. 

T I I K uiiwiur Ma v NOT nn RH'wnniUTniN PART on IM n i l I wminirrnn> i'vi'wi:c.c. wurrii'M rnwe i»wr oi» H U M A nnn *mwv 



IATO: IC.-'. L..J. I10» 

Page 
Received: 07/23/91 

SAMPLE ID PIT 3 BH-2 25.0-25.2 

Results by Sample 

FRACTION HA TEST CODE 8020 
Date & Time Collected 07/22/91 

iorltcjrdeTjf 9 

NAME AROMATIC VOLATILE ORGANICS 
Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

<o,i 0 . 1 

<o,i 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 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

07/29/91 
07/30/91 

MG/KG 

Member Amcficui Count! of 

Irefcfcnacal L*bcf ilarfe*. bic 

THIS RiyORT MAY NOT BE RI' IHOnil lTJ) IN PART OR IN H I U . WIN IOI IT Tl 111 RXPRP.SS WRITTEN CONSIiNT OP l l l l l I AIIOHAIORY 



A: >CAL_ .LATOU 

page 24 
iteceived: 07 /23 /91 

SAMPLE ID PIT 3 BH-1 30.7-30.9 

REPORT 
Results by Sample 

Work Order # 91-07-257 

FRACTION 12ft TEST CODE 80108 NAME PPRGBABLB HALOCARBONB-8QIL 
Date & Time Collected 07/22/91 Category 

vkmhtr Americas Ceu!x9 ef 

liilrrcndcnl UI>ctaU>ic>, he. 

PARAMETER RESULT LIMIT 

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- TKICHLUKUETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0.1 0 .1 
<0.1 0 t i 
< 0 . 1 0.1 
<0.1 0 .1 
< 0 . 1 0.1 
<0.1 0.1 
<0.1 0 . 1 
<0.1 0.1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 , 1 
<0.1 0 . 1 
<0.1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
«;0. i u . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 , 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 



. I t * 

MMW^ 2999 WMW WMW WMW MMWM 
Received: 07/23/91 

SAMPLE ID PIT 3 BH-1 30.7-30.9 

/I09 

WMM WM R^RRJ 
Resul t s by Sample Continued From Above 

FRACTION 12A TEST CODE 8010 B NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time C o l l e c t e d 07 /22 /91 Category 

Notes and D e f i n i t i o n s f o r t h i s Repor t : 

EXTRACTED . 07/29/91 
DATE RUN _ 07/30/91 
ANALYST D/R 
UNITS MG/KG 

Member. American Count I ol 
..•Vprntfcrnt-fttMatlcikt, bit. 

n m RPPOHT M*Y NOT DM RrfROhiuTn IM P*BT OR IN nn 1 wrnio i rmiM I'vi-m^^ w»ri u'N roN^i 'Nrnini i i '1 MW.HMOWY 



ICAL IATOJ iC.''t tenon. Ubuqi 

Page 26 
Received: 07/23/91 

4ew» 

SAMPLE ID PIT 3 BH-1 30.7-30.9 

7109 

REPORT 
Results by Sample 

FRACTION 12ft TEST CODE 8020 
Date & Time Collected 07/22/91 

Work Order # 91-07-257 

NAME AROMATIC VOLATILE ORGANICS 
: Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

<0.1 o.i 
<0.1 0 .1 
<o,i 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 f o r t h i s Report; 

EXTRACTED _ 
DATE RUN , 
ANALYST B/B 
UNITS 

07/29/91 
07/30/91 

MG/KG 

^Icmncn American Councfl of 

l-.trfcncktll Uboi lorkt . klC 

1111$ RWHIRT MAY NOT BP. RP.PROniKTJl IN PART OR IN H i l l . Wmin i rT l l l l ! P.XPRI-M WHIITPN rONSI'.NT OP l l l l l I AnilMAlORY 



ASSAGAI 
ANALYTICAL 
LABORATORIES 

WORK ORDER 
7784 

HAZARDOUS Q N O N - H A Z A R O O U S 
DATE RECEIVED 

r i . . . . , 

/ / . : - ' / ' " 
TIME RECEIVED 

ESTIMATED COST 

:USTOMER P.O. NUMBER 

i 
DUE DATE 

ACCOUNT INFORMATION 
USXSMER'S NAME CONTACT 

DRESS PHONE NUMBER 

/ STATE / ZIP 

lADDI 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 

ADDRESS 

.fr / STATE /'ZIP 

CONTACT 

PHONE NUMBER 
PAYMENT REC'D. 

OPEN ACCOUNT 

CASH 

CHECK NUMBER 

SPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
j j^PE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

J ~ J WATER 
^ ^ } ' SOIL 
- J ~ J OIL 
• H SLUDGE 
Wf~l OTHER 

NO. OF CONTAINERS 

REGULAR (10WKG DAYS) 

| | RUSH (3 DAYS) 

U EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 

J ~ J WATER 
^ ^ } ' SOIL 
- J ~ J OIL 
• H SLUDGE 
Wf~l OTHER 

NO. OF CONTAINERS 

REGULAR (10WKG DAYS) 

| | RUSH (3 DAYS) 

U EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 

J ~ J WATER 
^ ^ } ' SOIL 
- J ~ J OIL 
• H SLUDGE 
Wf~l OTHER 

REGULAR (10WKG DAYS) 

| | RUSH (3 DAYS) 

U EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 

J ~ J WATER 
^ ^ } ' SOIL 
- J ~ J OIL 
• H SLUDGE 
Wf~l OTHER 

REGULAR (10WKG DAYS) 

| | RUSH (3 DAYS) 

U EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 
JAJVIPLE DELIVERED BY SIGNATURE DATE 

1 X kJcti .Xv*y .-/:/ 
^ ANALYSIS REQUEST 

JLRKDESCRIPTIC JLRKDESCRIPTIC 

• v^' J u w i t tr 

t 

i 
ECIAL INSTRUCTIONS. 

I 
LUNG: • PICKUP |~~]MAIL 

LOGGECUftSY-

00 Jefferson NE • Albuaueraue. New Mexico 87109 • f5051 345-8964 • FAX f5051345-7259 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: ffnSwint Date: H-?? • 7 i 

Sample Location Vol. Collect. Sampler 
Valve or Receiver No. During Flush 

STATl a N T - r t i t . CftCr*. 

SAMPLE ID NUMBER SOLVENT SAMPLE ANALYSES REOUESTED 
USED ICED 

P.T> ? v«? ? 

P , r 2. Ye* 
P,-r ? 2 t.o - > c •> V i ? ?rt r n 
P . T 7 >«? , - a Y E i Vo i o 
p, r ? m * - .•?<? <; ?n.<= 
/», T ^ if v.: . ? e. * - ? c "2.c 
P , r 2. 5 7 ? - *r-j . v f-c ) O 
P , 7 2 V,-c ,f> i c • K - l : 
O . / * rt. T e T i - r P H 
r» . . - i-i. r/»*/ * f Ir - f .<t Y.-.r 
/»/ * J B n - Z . i S - . « - 2 s . X yes get o -4 c i o 
Pt 7 3 fl « - / 3 . . ? - 3c •7 Vex 
Rel inquished By tfAei, Date 7 -LI-II 
Rel inquished To rca - D a t e 7-27 -9; 

Rel inquished By Date 
Rel inquished To - Date 

Re l inquished By Date 
Rel inquished To Date 

Relinquished By_ 
Relinquished By] 

Date 
Date" 

Laboratory: 
Received: 

* f\-»Aii, e t i J L T j To 
C r t r x P f l f i L t . 

n i 7 

Date ^4 L 

( S a S - i 'XS-jt Z Z- ) 



RTl 
Received: 07/24/91 07/31/91 14:20:37 

REPORT ENRON/TRANSWESTERN PIPELINE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 
ROSWELL. NM 88202-1717 

ATTEN LARRY CAMPBELL 

PREPARED Assalaal A n a l y t i c a l Labs 
BY 7300 J e f f e r s o n NE 

Albuquerque, NM 87109 
TlFIE 

ATTEN SYED RI2VI 

CLIENT 
COMPANY 

ENR03 SAMPLES 
PHONE (5051345-8964 

CERTIFIED BY 

CONTACT LABMANAGER 

FACILITY ROSWELL. NEW MEXICO LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
ENR03 7300 JEFFERSON N.E..ALBUQUERQUE.N.M. 87109 

WORK ID STATION #9 7799 
TAKEN 
TRANS FED X 
TYPE SOIL 

P.O. # 
INVOICE under separate cover 

8AMPLE IDENTIFICATION 
01 SG 91 28.6 - 28.8 80j.0„ 

TEST CODES and NAMES used on t h i s workorder 
S PURGEABLE HALOCARBONS-SOIL 

02 SG 86 13.5 - 13.7 8020 AROMATIC VOLATILE ORGANICS 
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 

dcfco—tl Ubauaka , kic. 

TIIIS RRPOKT MAY MOT RB RPJUomilHD IN PART OR IN PM J. wn i lOI IT l l l l ! I'XIKI-Sl WRIITI'N (O I H I 'N I 01' l l l l l I AIIIIHAIIIMY 



lewH 

Page 2 
Received: 07/24/91 

SAMPLE ID BG 91 2B.6 - 28.8 

REPORT 
Results by Sample 

Work Order # 91-07-276 

FRACTION 01_ TEST CODE 8010 8 NAME PPROBABLE HALOCARBON8-BOIL 
Date & Time Co l l e c t e d not s p e c i f i e d Category 

PARAMETER RESULT LIMIT 

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 
A , c = u x v < n i j u r ( u r K u r n i i C i 

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 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 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 . i 
< 0 . 1 0 . 1 
< 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\ i •^u • A 

rv i 
U . X 

<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 



mm* 3mmv wm wm www wm wm mw< WWD WWW. mwmiwm wm. wm̂ osmmrdmŵ  999-/-2m¥ * 1 

Received: 07/24/91 Results by Sample . Continued From Above 

SAMPLE ID SO 91 28.6 - 28.8 FRACTION 01A TEST CODE 8010 B NAME PPRQBABLB HALOCARBONB-SOIL 
Date & Time Collected not specTfied Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED 07/30/91 
DATE RUN 07/30/91 
ANALYST DJB 
UNITS MG/KG 

Icn—i: AmorkuCouKl of 
ik-pnxkm Ubortloilci, be 

THIS REPORT MAV HOT HE REIHOniirtr) IN PART OR IN PUH. WITHOUT TUB P-XPRUS WRIT ll'N CONSPJfT OPTHHIABORATORY 



A- .CAL' AtO" C l soon, Ibuqi swfc! .Oi ' 

Page 4 REPORT Work Order # 91-07-276 
Received: 07/24/91 Results by Sample 

SAMPLE ID SQ 91 28.6 - 28.8 FRACTION 01_ TEST CODE 8020 NAME AROMATIC VOLATILE ORGANICS 
Date & Time Collected not specified Category 

PARAMETER RESULT DET LIMIT 

BENZENE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
ETHYL BENZENE <0.1 0.1 
TOLUENE <0.1 0.1 
XYLENES <0.1 0.1 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED 07/30/91 
DATE RUN 07/30/91 
ANALYST DjTR 
UNITS _ MG/KG 



UOLMJI 

Received: 07/24/91 

SAMPLE ID SQ 86 13,5 - 13.7 

Results by Sample 
* BlorlPorde? iy 91 -07-276 

FRACTION 02A TEST CODE 8010^8 NAME PURGEABLE HALOCARBOMB-BOIL 
Date & Time Collected not specified 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 LIMIT 

< 0 t l o,i 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<o.i 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
0 . 2 4 0 . 1 
< 0 . 1 0 . 1 

1 .9 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 

<eo_n A u r i c * Couc l of ^ R a f ^ 

. kprafcul Ubgnlalct, k c 

T1I1S RliTORT MAY NOT BH RIUHOOUCUO IN PARTOH IN l l l l J. WITIIOI/TTIIH P.XIHfiSS WRIIU'M mNSI'NT Ol' 11HII ABflKAl OH Y 



,„ u i v ~- H I - • r :eaan, Ubuqi 1emJ> 7109 ' 

page 6 REPORT Work Order # 91-07-276 
Received: 07/24/91 Results by Sample Continued From Above 

SAMPLE ID SQ 86 13.5 - 13.7 FRACTION 02A TEST CODE 8010 8 NAME PPROBABLE HALOCARBONS-BOIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED , 07/30/91 
DATE RUN 07/30/91 
ANALYST D/R 
UNITS MG/KG 

Voter. AacftoBCaudal 

• lepCTufctt Ubvtfaic* fc*. 

THIS REPORT MAV NOT BB RP-PRODUCFJ) IN PART OR IH Itn J. WITHOUT Till) P-XPRPSS WRIITIIN CONSP.HI OP l l l l l I AflORATOHV 

c tmrnm, m—• — —i_f) \1 



Received: 07/24/91 

SAMPLE ID SG 86 18.7 - 18.9 

Results by Sample 

FRACTION 03A TEST CODE 8010 S NAME PORQBABLB HALOCARBONS-BOIL 
Date & Time Collected not specified 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 
TETRACHLOROETH EN E 
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 T 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
0 . 2 3 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 

'tenter. A—t—iCou—«T 

nkpndcalUksf iUi iu , b e 

TIIIS REPORT MAY NOT BB HPPROOUCTJJ W PART OR IN Pill J. WITHOUT THB PJOHFJS WRIT IP.N CONSRNT OPTHH IAROHAIOH Y 



l l _ • / cam. lew*" 

Page 0 
Received: 07/24/91 

SAMPLE ID SQ B6 IB.7 - 18.9 

•iw 

REPORT 
Results by Sample 

Work Order # 91-07-276 
Continued From Above 

FRACTION 03A TEST CODE 8010 8 NAME PURGEABLE BALOCARBONB-BOIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/B 
UNITS 

07/30/91 
07/30/91 

MG/KG 

THIS REPORT MAV NOT BE REPRODUCED IN PART OR IN PUH. WITHOUT TUB EXPRESS WRITTEN CONSENT OP THE MRORA1 OR V 



Received: 07/24/91 

SAMPLE ID BQ B6 24.9 - 25.1 

Results by Sample 

FRACTION 04A TEST CODE 80108 NAME PORGEABLB HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

PARAMETER 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLORGETHYL 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 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

teste* A _ i V _ C « _ l at T O T W 

TIIIS REPORT MAY NOT BB REPRODUCED W PART OR IN PUIX WITIIOUT TIIB EXPRESS WRITTEN CONSENT OP TIM l-ABORATOR Y 



Page 10 
Received! 07/24/91 

REPORT 
Results by Sample 

Work order # 91-07-276 
Continued From Above 

SAMPLE ID SQ 86 24.9 - 25.1 FRACTION 04A TEST CODE BOIO^B NAME PPRGEABLE HALOCARBON8-BOIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED 07/30/91 
DATE RUN 07/30/91 
ANALYST D/R 
UNITS . MG/KG 

'robcr. America Could of 
Wptoifcal Ubouoba, —. 

THIS REPORT MAV HOT BB REPRODUCED IN PART OR IN PlIU. WITHOUT TUB EXPRESS WRITTEN CONSENT OP 110) l-ABORAIORY 



Received: 07/24/91 

SAMPLE ID SO 86 35.0 - 35.2 

Results by Sample 
dec § 91-07-276 

FRACTION OSA TEST CODE 8010-8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected not specified category 

PARAMETER RESULT LIMIT 

Wa—n AncdcaCou—of 

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- DICHL0R0ETHANE 
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 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 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.i 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 

THIS REPORT MA V NOT BB REPRODUCED IN PART OR IN FUIX WITIKMIT T1IH EX»T<ES1 WHITIKH a)NSIiNt OF llDt MBOHATORY 



Received: 07/24/91 

SAMPLE ID 8G B6 35.0 - 35.2 

REPORT 
Results by Sample 

Work Order # 91-07-276 
Continued From Above 

FRACTION 05_ TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

>mbcr. AoHrioaCond of 

Itfcocfcoi Litraruak*. be. 

Notes and Definitions f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

07/30/91 
07/30/91 

MG/KG 

THIS REPORT MAY NOT BB REPRODUCED IN PART OR IN PUIS. WITHOUT TUB BXPRESS WRITTEN CONSENT OP TUB I.ABORATORY 



Toco! AJbm 

^Rftje 9MM WM WM 
Received: 07/24/91 

SAMPLE ID BQ 86 40.5 - 40.7 

H_B 'kwW WM 
REPORT 

Results by Sample 

Work order # 91-07-276 

FRACTION 06A TEST CODE 8010 8 NAME PORGEABLB HALOCARBONS-BOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

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 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 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,i o,I 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
"CO.l 0 . 1 
< 0 . 1 0 . 1 
<0. 1 0 . 1 

TIH* REPORT MAY NOT BE REPRODUCED W PART OR IN PUH. WITHOUT TUB EXPRESS WRITIHN CONSENT OP TUH I ABORATORY 



Page 14 
Received: 07/24/91 

REPORT 
Results by Sample 

Work order # 91-07-276 
Continued From Above 

SAMPLE ID SQ 86 40.5 - 40.7 FRACTION 06A TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

07/30/91 
07/30/91 

MG/KG 

<n_fi Anwka*Caudal 
trpEDCfcnl Ltbarualu, be 

THIS REPORT MAV NOT BB REPRODUCED IN PART Oft IN PUU. WITHOUT TUB EXPRESS WRITTEN CONSENT OP TUB IJtRORATOHV 



Received: 07/24/91 

SAMPLE ID SO B6 40.5 - 40.7 

OR1 -07-276 
Results by sample 

FRACTION 06_ TEST CODE B020 NAME AROMATIC VOLATILE ORQAMICS 
Date & Time Collected not specified Category 

PARAMETER RESULT DET LIMIT 

BENZENE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
l,3-*DICHLOROBENZENE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
ETHYL BENZENE <0.1 0.1 
TOLUENE <0.1 0.1 
XYLENES <0.1 0.1 

Notes and Definitions for this Report: 

EXTRACTED 07/30/91 
DATE RUN , 07/30/91 
ANALYST D/B 
UNITS MG/KG 

ktopor. Avkat Coucl of 

tfcpmifcai I ihwiimlav he 

THIS REPORT MAY NOT BB REPRODUCED IN PART OR W PUH. wmiOUTTIIB EXPRESS WRITIF.N CONSENT Ol' l l l l l I ABORAIOHV 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

Di s t r i c t : p f tu^i t Date: __Li_SL 

Sample Location Vol. Collect. Sampler 
Valve or Receiver No. During Flush 

S 7/1T i e *J *f m--r».<» (!«•;•' 

SAMPLE ID NUMBER SOLVENT SAMPLE ANALYSED REOUESTED 
USED JCED 

v,. <? P f \ / 6 • f o J . e 

P L ig . !T f% 7 A- / « 
sr, Pt, i9. n - is- 9 T f f i 

5 fi >« 9 - 5<?., ' Pc i rt 

s e pii 4».« - •> 

Relinquished Bv ,s A #, Date --2J-C/ 
Relinquished To rFn ' Dilte 7-17-5/ 

Relinquished By Date 
Relinquished To Date 

Relinquished By Date 
Relinquished To Diite 

Relinquished By Dilte 
Relinquished By Dilte 

Laboratory: 
Received: 

m^it. jCxrCo-rj- To ' LAKR7 G.AfnPaei.L. CS*S U S teZi.) 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

WORK ORDER 

7799 

1 
ICUJ 

HAZARDOUS [jNON-HAZARDOUS 
OATE RECEIVED 

'//•'Y/7/ 
ESTIMATED COST 

USTOMER P.O. NUMBER TIME RECEIVED DUE DATE/ / 

ACCOUNT INFORMATION 
CUSTOMER'S NAME 

* 

CONTACT 

RE5S PHONE NUMBER 

CITY / STATE / ZIP 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME • jA lpRESS 

CONTACT 

PHONE NUMBER 

ISPEC 

J 

/ STATE / ZIP 

PAYMENT REC'D. 

OPEN ACCOUNT 

CASH 

CHECK NUMBER 

SPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

f l WATER' 

. JET SOIL 
• Q OIL 

, £ ~ j SLUDGE 

• 1 OTHER 

/ . 

N a OF CONTAINERS 

pSpREGULAR (10WKG DAYS) 

• RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

f l WATER' 

. JET SOIL 
• Q OIL 

, £ ~ j SLUDGE 

• 1 OTHER 

/ . 

N a OF CONTAINERS 

pSpREGULAR (10WKG DAYS) 

• RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

f l WATER' 

. JET SOIL 
• Q OIL 

, £ ~ j SLUDGE 

• 1 OTHER fc 

pSpREGULAR (10WKG DAYS) 

• RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

f l WATER' 

. JET SOIL 
• Q OIL 

, £ ~ j SLUDGE 

• 1 OTHER fc 

pSpREGULAR (10WKG DAYS) 

• RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

SAMPLE DELIVERED BY SIGNATURE 

4 
DATE 

ANALYSIS REQUEST 

K DESCRIPTION. 

X 7 

I 
IAL INSTRUCTIONS 

BILLING: O PICKUP I |MAIL 
LOGGED IN BY 

' J o Jefferson NE • Albuquerque. New Mexico 87109 • (505)345-8964 • FAX (505) 345-7259 



X l i s 3 T 
NAU ucAthAMOHMOma, INC • 7300Jcfiatoo, KB. • Albuquatjuo, New Mules 17109 

age 1 
oceived: 07/30/91 

REPORT EflR^N/TRANSWESTERN PTPEtfTWE 
TO 6381 N. MAIN STREET 

P.O. BOX 1717 
ROSWELL. NM 8S202-1717 

REPORT 
00/09/91 10X27150 

PREPARED Assalaal Analytical Labs 
BY 7300 Jefferson NE 

Work order # 91-07-330 

Albuquerque, NM 87}09 

ATTEN LARRY CAMPBELL ATTEN SYED RIZVI 

CLIENT ENR03 SAMPLES 21 
PHONE f505i345-8964 

CERTIFIED BY 

CONTACT LAB MANAGER 

COMPANY ENRON/TRANSWESTERN PIPELINE 
\CILITY ROSWELL. NEW MEXICO 

ENR03 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO; 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E..ALBUQUERQUE.N.M. 87109 

WORK ID STATION 9-0.S. YARD 
TAKEN 7/29/91 

7848 

TRANS FEDERAL EXPRESS 
TYPE SOIL 

P.O. # 
INVOICE under separate cover 

SAMPLE IDENTIFICATION 

2 SG349 0-1.8 
3 SG349 2.9-4.6 
i SG349 9.0-10.0 
5 SG349 14.0-14.8 
6 SG349 20.3-21.3 
7 SG349 25.3-26.3 
8 SG349 29.7-30.4 
9 SG360 0.0-2.5 
0 SG360 4.0-5.0 
L SG360 9.0-9.9 
2 SG360 14.0-14.7 
I SG360 19.0-20.0 
4 SG360 24.0-25.0 
5 SG360 29.0-29.4 

TEST CODES and NAMES used on this vorkorder 
8010S PURGEABLE HALOCARBONS-SOIL 
8020 AROMATIC VOLATILE ORGANICS 

l«r. AjBmkuCauiKlof 
ikJcckl labor, tiaiiui k c 



age 2 
aceived: 07/30/91 08/09/91 

SAMPLE IDENTIFICATION 
6 SG361 0-2.5 
I SG361 4.0-5.0 
8 SG361 9.0-10.0 
9 SG361 16.0-16.4 • 
0 SG361 19.5-19.8 
1 SG361 24.0-25.0 
2 SG361 38.9-39.3 

let. Anwkaa Couacfi of 

REPORT Work order # 91-07-330 
10127(50 

/ 



* • ti-* - - T t * - ' • — • — 
MAx i iiuiL LAOUKA fORIES, INC • 7300 Jeff en ca, N.B. • AUu<)uat|uo, New Mexico 17109 

age 3 
ooeived: 07/30/91 

REPORT 
Results by Sample 

Work Order # 91-07-330 

M1PLE ID OSBH3 FRACTION Ola TEST CODE 80108 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMOFORM <0.1 
«t *• 
0.1 

BROMOMETHANE <o,l 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 oa 
CHLOROETHANE <o,l oa 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0,1 
DIBROMOCHLOROMETHANE <oa oa 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <oa 0,1 
1,1-DICHLOROETHANE <0.1 oa 
1,2-DICHLOROETHANE <0.1 oa 
1,1-DICHLOROETHENE <o tj. oa trans-1,2-DICHLOROETHENE <0.1 0.1 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 

<0.1 oa 1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 oa -» i i m n T f l U T r i D A c m i l A M P . 1 n. 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 

<r. AAiffaa Court cf 
adttnt Labauarkt, tu. 



age 4 REPORT Work Ordar # 91-07-330 
eceivedt 07/30/91 Results by Sample Continued From Above 

AMPLE ID Q8BH3 FRACTION OJLA. TEST CODE 8010 8 NAME PDRQBABLB HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Definitions for this Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UNITS MG/KG 

t-n AntfkttCoui-tflof 
'u_ac4 Laboi tlaka^ fac 



NAM 11LALLAHOKAIOJUES.INC. • 7300 Jcffeaco,Ni • Albuqucnfie, New Mexico 17109 

*ge 5 
aoeivedt 07/30/91 

REPORT 
Results by Sample 

M4PLE ID 0BBH3 FRACTION 0JJ_ TEST CODE 8020 
Date & Time Collected 07/29/91 

work order # 91-07-330 

NAME AROMATIC VOLATILE ORGANICS 
Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

< 0 . 1 0 .1 
<o,i 0.1 

<o,l 0.1 
< o , i o , l 
<o,X 0.1 
< 0 . 1 oa 
<o,% 0.1 

<o, i 0.1 

Notes and Def i n i t i o n s f o r t h i s Reports 

EXTRACTED _ 
DATE RUN __ 
ANALYST D/R 
UNITS 

08/05/91 
08/05/91 

*<on Aoarku CountI td 



age 6 
aceivedx 07/30/91 

AMPLE ID 86349 0-1.8 

Ail New | 

REPORT 
Results by Saaple 

Work order # 91-07-330 

FRACTION 02A. TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

'an Ao-rkas Camel tf 
. wfaj Ubw-akt, lac 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
2-CHLOROETHYL VINYL ETHER 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLGROBENZENE 
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 
TETRACHLORO ETH EN E 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0.1 pa <0.1 0.1 
<0.1 oa 
<0.1 0.1 
<0.1 oa 
<0.1 oa <0.1 0.1 
<o,i oa 
<0.1 oa 
<0.1 oa 
<0.1 0.1 
<0.1 oa 
<0.1 
<0,1 0,1 
<0.1 oa 
<oa oa 
<0t I oa <0.1 oa <0.1 0.1 
<0.1 0.1 

<o,% oa 
<0.1 0.1 
<0.1 0.1 

<oa 0,1 
<0. 1 0.1 
<0.1 0.1 
<0. 1 0.1 
<0. 1 0.1 
<0.1 oa 



r r t i 3-t — • -— — — 
NALi i iw-. -AbuKA t ORIBi, INC. • 7300 Jell eacn, NJL. • Albuquerque, New Mexico 17109 

age 7 
ooeived: 07/30/91 

REPORT 
Results by Saaple 

Work order # 91-07-330 
Continued From Above 

AMPLE ID SG349 0-1.8 FRACTION 02A TEST CODE 80108 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

ba/05/9i 
08/05/91 

MG/KG 

-. Ankle Ceunclcf 
-akm l_licmakt, kc 



*ge 8 REPORT Work order # 91-07-330 
joeived: 07/30/91 Results by Sample 

\MPLE ID 8G349 2.9-4.6 FRACTION 03f_ TEST CODE 80108 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 0,1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 o.l 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 oa 
CHLOROETHANE <0,1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <o,i 0,1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <o,l 0,1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 o.l 
1,2-DICHLOROETHANE <0.1 0,1 
1,1-DICHLOROETHENE <0.1 0,1 
trans-1,2-DICHLOROETHENE <0.1 0.1 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 

<0.1 0.1 1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE <0.1 ' 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE <0.1 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 

Sat Ajnaricu ConKl of 
nuksl Utunlaid, —t 



r x ~ - J T ~ ~ ~ ~~ ' . .' <• 
. NALYTICAL LABORATORIES, INC • 7300 Jcffcnon, NIL • Albuquerque, New Mexico 17109 

ago 9 REPORT Work Ordar # 91-07-330 
eceived: 07/30/91 Results by Sample Continued From Above 

AMPLE ID 8Q349 2.9-4.6 FRACTION 0__ TEST CODE B01OJ NAME PURGEABLE HALOOARBON8-8QIL 
Date & Time Collected 07/29/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UNITS MG/KG 



age 40 

eceived: 07/30/91 

AMPLE ID BQ361 9,0-10.0 

REPORT 
Results by Sample 

Work order # 91-07-330 
Continued From Above 

FRACTION 18J. TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Definitions for this Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

09/06/91 
08/06/91 

MG/KG 

•nt—I AaaikaaCa—clot 
bf-_MUftaualH, he 



MUrnCAL LABORATORIES, WC • 7300 JcfTcaon, NJ5. • Albuquerque, New Mexico 17109 

»ge 10 REPORT Work order # 91-07-330 
loeivedi 07/30/91 Results by Sample 

\MPLE ID 80349 9.0-10.0 FRACTION 0JJ_ TEST CODE 8010 8 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 ' Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <o.l 0.1 
BROMOFORM <o,i o,i 
BROMOMETHANE <o,i 0,1 
CARBON TETRACHLORIDE <o,l Q,l 
CHLOROBENZENE <o,i 0.1 
CHLOROETHANE <o,l o.l 
CHLOROFORM <o,i 0,1 
2-CHLOROETHYL VINYL ETHER <o,i 0,1 
CHLOROMETHANE <o,l o,i 
DIBROMOCHLOROMETHANE <o,l 0,1 
1,2-DICHLOROBENZENE <o,i 0,1 
1,3-DICHLOROBENZENE <o,i 0,1 
1,4-DICHLOROBENZENE <o, i 0,1 
DICHLORODIFLUOROMETHANE <o,X 0,1 
1,1-DICHLOROETHANE <o,X o.l 
1,2-DICHLOROETHANE <o,i o.l 
1,1-DICHLOROETHENE <o, i 0,1 
trans-1,2-DICHLOROETHENE <o,l 0,1 
1,2-DICHLOROPROPANE , «M 0,1 
cis-1,3-DICHLOROPROPENE <o,i 0,1 
1,1,2,2-TETRACHLOROETHANE <o,l o,i 
trans-1,3-DICHLOROPROPENE <o,i 0.1 
METHYLENE CHLORIDE <o,l 0.1 
1,1, 1—TRICH LORr4C,,tlu R M , ? <-n _ 1 n. i 
1,1,2-TRICHLOROETHANE <0.1 0.1 
TETRACHLOROETHENE <o,i 0.1 
TRICHLOROFLUOROMETHANE <0.1 0,1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0.1 

«r. Attc*k»a COUIICJ) of 

indent l-ftbcaufiikj, Inc. 



fALYTICAL LABORATORIES. INC. .7300 Jeffcaon, R E • Albuqu—pio. New Mexico 17109 

»go 11 REPORT Work Order # 91-07-330 
ioeived: 07/30/91 Results by Sample Continued From Above 

\MPLE ID BQ349 9.0-10.0 FRACTION J_JJ_ TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UHTTS MG/KG 



ki A j * r — — — -
JALYT1CAL LABORATORIES, INC • 7300 JefTeaon. N.E. • Albuquerque, New Mexico 17109 

•ge 12 
loeivedt 07/30/91 

REPORT 
Resul ts by Sample 

Work order # 91-07-330 

\MPLE ID BQ349 14.0-14.8 FRACTION OJJ. TEST CODE 80108 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

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 
tirans-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 
trans-i,3-DICHLOROPROPENE 
METHYLENE CHLORIDE 
• « • « " • m n T A I I T A n A 1 M T . I I 1 . I I O 
JL i 0 J . 1 I \ X \ r f l l J J V t w u i I U U I w 

1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0, 
_<0_. 
<0, 

<Q, 
<0, 
<0, 
<0, 
<0.1 
<o, 
J_0_ 
<0, 
-<P__ 
<o, 
_<o_. 
<o, 
_<0t 

<o, 
<o, 
_<QLt 
<o, 

_<p_ 
<o 

_<p_ 
<o__ 

_Q_1 
_o__i 
_0__1 
_Q_1 
_Q_1 
_o__l 
____ 

_o_i 

_p_a 
_o_i 
_9__1 
_Q__1 
_Q__1 
_P_i 
-P___l 
0.1 
_Q_1 
o.l 
_0_1 

0.1 
J0_1 

_Q__1 
0.1 
0.1 
0.1 

• y 



IAL.YTJCAL LABORATORIES,INC. • 7300 left—an, NB.» Albuquerque, New Mexico 17109 

•9° 13 REPORT Work Order # 91-07-330 
iceivedi 07/30/91 Results by Sample Continued From Above 

\MPLE ID BQ349 14.0-14,8 FRACTION 0__ TEST CODE 8010 8 NAME P PROBABLE HALOCARBONS -SOIL 
Date & Time Collected 07/29/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UNITS MG/KG 



rt rt* JH. — — — — -
VNALXTICAL LABORATORIES, INC • 7300 Jeff caco, NJ. • Albuquerque, New Menlco 17109 

age 14 
eceived: 07/30/91 

REPORT 
Results by Sample 

Work order # 91-07-330 

AMPLE ID 8Q349 20.3-21.3 FRACTION 0__ TEST CODE 8010 8 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

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 CHLODIDE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<o,i o t ; 
<0.1 0.1 
<0.1 0 .1 
<o,i 0,1 
<o,i 0.1 
<0.1 0.1 
<o,i 0,1 
<0.1 0.1 
<o,i 0,1 
<oti 0.1 
<0.1 0.1 
<0.1 0.1 
<o,i 0.1 

<o,i 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 .1 
<n. 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 

J « AmwtcwCcuBclaf 
I cu fcn lUbc i ibxk! , b e . 



^f^j^^PBwLjT-^-Hi WMt 9MU 9MW —PJH -
(ALYTICAL LABORATORIES. INC. • 7300 Jeff—on, NS. • Albuquoxrue, New Mexieo 17109 

tge 15 
soeived: 07/30/91 

REPORT 
Resul t s by Sample 

Work order # 91-07-330 
Continued From Above 

VMPLE ID BQ349 20.3-21.3 FRACTION 06A TEST CODE 80108 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED __ 
DATE RUN 
ANALYST P/R 
UNITS 

08/05/91 
08/05/91 

MG/KG 

Sen AjXT-vtcu) Couxd ol 



.LI tx rr?. • — — — — 
IALYUCAL LABORATORIES, INC . 7300 Jcffenon. NM. • Albuquerque. New Mexico 17109 

• go 16 
loeivedt 07/30/91 

REPORT 
Results by Sample 

Work order # 91-07-330 

vMPLE ID BQ349 25.3-26.3 FRACTION 02_ TEST CODE 80108 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 ' Category 

T . AxocrWa COUDCJ of 
(ujtoi LAboiticvIrs, loc. 

PARAMETER RESULT LIMIT 

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-TKlUHLiUKO ETHAN K 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<o,i , P t l 
<0.1 0.1 
<o,i 0,1 
<0.1 0.1 

• <o,i o.i 
<0.1 0.1 
<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,i 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 
<.U . J. U. 1 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 



•MLYTICAL LABORATORIES. INC • 7300 JefTcnon. NJi.. Albuquerque, New Meaico 17109 

'9° 1 7 REPORT Work Order # 91-07-330 
joeived: 07/30/91 Results by Sample Continued From Above 

\MPLE ID SQ349 25.3-26.3 FRACTION PJJ. TEST CODE 8010 B NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Definitions for this Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UNITS MG/KG 

rr: Axoaiaa COLCCJ ef 
nJcni L*bat Ur* kt, fee 



tr A I * } — — — — — — —. — r - — ~ — i — — — — 
IALVTICALLABORATORIES.INC. •7300Jeff—on,UM. • Albuquerque, New Mexico 17109 

ge 18 REPORT Work Order # 91-07-330 
ceived: 07/30/91 Results by Sample 

MPLE ID BQ349 29.7-30.4 FRACTION 08_ TEST CODE 8010 8 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category ; 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <o,i 0,1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <o,i 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <o,l 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 o.i 
DIBROMOCHLOROMETHANE <0.1 O.I 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <o,l 0.1 
1,2-DICHLOROETHANE <0.1 . P t l 
1,1-DICHLOROETHENE <o.i 0.1 
trans-1,2-DICHLOROETHENE <o,i 0.1 
1,2-DICHLOROPROPANE <0.1 0,1 
cis-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <o,l 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0,1 
METHYLENE CHLORIDE <o,l 0.1 
1,1,1-TRICHLOROETHANE <0.1 0.1 
1,1,2-TRICHLOROETHANE <0.1 0.1 
TETRACHLOROETH EN E <0.1 0.1 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0 T 1 



lALYnCAX LABORATORIES. INC • 7300 Jeffenon. N £ . . Albuquerque, New Mexico 17109 

go 19 REPORT 
.coivodx 07/30/91 Results by Sample 

vMPLE ID 80349 29.7-30.4 

Work Order # 91-07-330 
Continued From Above 

FRACTION _8_ TEST CODE 80108 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Sen A-Bcrkaa CouncJ ef 
roxfcntl *̂ oiU—V-» Int. 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST P/R 
UNITS 

08/05/91 
08/05/91 

MG/KG 



IV A Jf? — — - -
lALVnCAL LABORATORIES, INC • 7300 leffeacn, HM. • Albuquerque, New Mexico 17109 

tge 20 REPORT Work order # 91-07-330 
iceived: 07/30/91 Results by Sample 

vMPLE ID BQ349 29.7-30.4 FRACTION _J8J_ TEST CODE 8020 NAME AROMATIC VOLATILE ORGANICS 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT DET LIMIT 

BENZENE <o,i o.l 
CHLOROBENZENE <0tJ. oa 
1,4-DICHLOROBENZENE <o, I oa 
1,3-DICHLOROBENZENE <o,i oa 
1,2-DICHLOROBENZENE <oa oa 
ETHYL BENZENE <otl oa 
TOLUENE <0,1 pa 
XYLENES <0.1 oa 

Notes and De f i n i t i o n s f o r t h i s Reports 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UNITS MG/KG 



IALYT1CAL LABORATORIES. INC • 7300 Jeff—on, N.B. • Albuquerque. New Mexico 17109 

<ge 21 
toeivedt 07/30/91 

REPORT 
Results by Sample 

Work Order # 91-07-330 

\MPLE ID 8Q360 0.0-2.5 FRACTION 09J_ TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date St Time Collected 07/29/91 Category 

rr. Ajnaricaa Ccuacl of 
ivtaal tUbwu-f l«, be 

PARAMETER RESULT LIMIT 

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 

<o,i 0.1 

<o,l o.l 
<Q.i 0 .1 
<0,1 0 .1 
<0,1 Q.1 
<o,i 0 .1 
<0,J. 0 .1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<o»i 0.1 

<o,i 0.1 
<o,i 0.1 
<0.1 0.1 
<o,i o.i 
<o,l 0.1 
<o,x 0 .1 
<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 
<0.1 0 .1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0. 1 0.1 



•JALi iM-nLlABuKAiORIBS,INC. • 7300 Jcffeaon, N.B. • Albuquc—je, New Mexico 17109 

tge 22 REPORT Work Order # 91-07-330 
ioelvedt 07/30/91 Results by Sample Continued From Above 

\MPLE ID 8Q360 0.0-2.5 FRACTION 0£h TEST CODE 8010 B NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UNITS MG/KG 

-n Am—k»aCom*J cf 
Aoi Labaiiiiilu, be 



(ALYTICAL LABORATORIES, INC • 7300 JeXfenon, N JB. • Albuquerque, New MMICO 17109 

»9~e 23 REPORT Work Order # 91-07-330 
laeived: 07/30/91 Results by Bample 

\MPLE ID BQ360 4.0-5.0 FRACTION A0__ TEST CODE 8010 B NAME PORGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <o,l 0,1 
BROMOMETHANE <o,i 0.1 
CARBON TETRACHLORIDE <0.1 0,1 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <o,i 0.1 
CHLOROFORM <o,i 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <o ti 0.1 
1,2-DICHLOROBENZENE < 0 f l 0,1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 0,1 
1,2-DICHLOROETHANE <0,1 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-1,3-DICHLOROPROPENE <0.1 0,1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE <0.1 0.1 
1,1,2-TRICHLOROETHANE <0.1 0.1 
TETRACHLOROETHENE <0.1 0.1 
TRICHLOROFLUOROMETHANE <o,i 0.1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0. 1 O.l 



i i r t i n — — — — — — — — — — — — — . — — — 
lALt UCAL LABORATORIES, INC • 7300 IcfTcmon. NJB. • Albuquerque, New Mexico 17109 

ge 24 REPORT Work Order # 91-07-330 
toeived: 07/30/91 Results by Sample Continued From Above 

vMPLE ID 8Q360 4.0-5-0 • FRACTION _PJ_ TEST CODE 8010 B NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED 08/05/91 
DATE RUN 08/05/91 
ANALYST D/R 
UNITS MG/KG 



Page 9 REPORT Work Order # 91-07-299 
Received: 07/26/91 Results by Sample Continued From Above 

SAMPLE ID OSBH2 22.5 - 22.6 FRACTION 04A TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED 08/01/91 
DATE RUN 08/01/91 
ANALYST D/R 
UNITS MG/KG 

•nter: AimrttM Cauit l at cSsSSs/ 
l r -n~ t - l Ubcrtlafel, be. 

t in ; r r i w r MAY NOT ne M-n»or:!:ir.n IH FAHTOR n' ' "Tii-^rr mo PXTHFM wnntsN OINSI'HT cv nm i «ncfui fm r 



11CA" IRAK (NC> ITemo Albu New 1710! 

Page 10 
Received: 07/26/91 

SAMPLE ID Q8BH2 31.1 - 31.3 

REPORT 
Results by Sample 

Work order # 91-07-299 

FRACTION 05A TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

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 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<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. i 0.1 
<0.1 0.1 
<0.1 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. i 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 



Jbuqi ..lewk ... H09 

Page l l REPORT Work Order # 91-07-299 
Received: 07/26/91 Results by Saaple Continued From Above 

SAMPLE ID OSBH2 31.1 - 31.3 FRACTION 05J_ TEST CODE 8010 B NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED 08/01/91 
DATE RUN 08/01/91 
ANALYST D_/J_ 
UNITS MG/KG 

cater! A—~fa—i Comncl ef 
ItjcixfctH Ubsi i -kA —. 

l i m Rrj-om M<Y «m PPPI r p w i r : " mr«n r .-n r» »•>» i -i rnmirr r<>" t 



REPORT Work Order # 91-07-299 
Results by Sample 

SAMPLE ID OSBH2 41,8 - 42.0 FRACTION __6A TEST CODE 8010_B NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE < 0 t l 0,1 
BROMOFORM <0.1 o,i 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 o,l 
CHLOROBENZENE <0.1 o t i 
CHLOROETHANE <0.1 0,1 
CHLOROFORM <0.1 0,1 
2-CHLOROETHYL VINYL ETHER < 0 t l 0,1 
CHLOROMETHANE <Q.l 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 o r i 
trans-1,3-DICHLOROPROPENE <0.1 o t i 
METHYLENE CHLORIDE <0.1 0,1 
1,1,1-TRICHLOROETHANE <0.1 0.1 
1 1 • j - T D T r u r n u n p i r u M i o _# f \ 4 

^ w • JU C. 1 
TETRACHLOROETHENE <0.1 0.1 
TRICHLOROFLUOROMETHANE <0.1 0,1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0.1 

•taker. Anerka Ccancl af 

.Irpnxtaii UbotiKxie*, h e 

page 12 
Received: 07/26/91 
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Page 13 
Received: 07/26/91 

SAMPLE ID Q8BH2 41.8 - 42.0 

REPORT 
Results by Sample 

work Order # 91-07-299 
Continued From Above 

FRACTION 06A TEST CODE 8010^8 NAME PDRGEABLB HALOCARBON8-8QIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED __ 
DATE RUN 
ANALYST fi/B 
UNITS 

08/01/91 
08/01/91 

MG/KG 

nter: Anodes. Cc—el ef 

-rceacnt UkarilatfcA fac 

T1IU REPORT MAY NOT BB REPROnUOW IN PART OR IN Pin J. WniKXrT Tl IR BXTRRM WRITIPN fTlHCPUT OPUfHI AflOFtATOPY 



Page 14 
Received: 07/26/91 

SAMPLE ID OSBH2 55.2 - 55.4 

REPORT 
Results by Sample 

Work order # 91-07-299 

FRACTION OTA TEST CODE 8010 B NAME PORGEABLB HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

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 o _ m D T n u T n n n p m t f f t i i c i 

TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 = 1 
<0.1 Owl 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 .1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

• X 

<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

ktaken Aawk_C- tac le f 

THIS REPORT MAV NOT BB REPRODUCED IN PART OR Vi FOIL WITHOUT TIIH EXPRESS WRITTEN CONSENT OP Ttm l-ABORAJORY SENT OP TUB MBORATOI 

tm mm 



Page 15 
Received: 07/26/91 

SAMPLE ID Q8BH2 55.2 - 55.4 

REPORT 
Results by sample 

Work Order # 91-07-299 
Continued From Above 

FRACTION 07A TEST CODE 8010 8 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED _ 
DATE RUN ___ 
ANALYST D_/R 
UNITS 

08/01/91 
08/01/91 

MG/KG 

tkptndcnl L-tbatlaibt, loe. 

THl l RRTORI MAY m i BBRfJH<MMH l ,*rARrn»mnni wrrpntrr ^ i ' i v * i r o u e 
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page 16 
Received: 07/26/91 

SAMPLE ID OSBH2 69.0 - 69.2 

1109 

REPORT 
Results by Sample 

Work Order # 91-07-299 

FRACTION 08A TEST CODE B010 8 NAME PURGEABLE HALOCARBONS-SOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

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— TRICHLOROETHAhc 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0.1 0 .1 
<0.1 0 .1 
<0.1 0 .1 
<0.1 0 .1 
<0.1 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 . I 
<0.1 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. i 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0 .1 
<0.1 0.1 
<0.1 0 .1 
<0. 1 0 .1 
<0.1 0 .1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 

'rnher. Amorfcu CimncJ of 
.kpnxfcrt Utwaucikf, be 

HUS REPORT MAY NOT 8 B RBI tl on^g IN PA^J^N nn J J^^rr n ij^^yss w 
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Page 17 
Received: 07/26/91 
SAMPLE ID 08BH2 69.Q - fiQ ;> 

REPORT 
Results by Sample Work Order # 91-07-299 

Continued From Above 

Motes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

08/01/91 
08/01/91 

MG/KG 

1111$ RW O R r M * Y H o t B » ? E l f t n | > l " T T > „ l ,.<;•> r R rNH>- • 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

Di s t r i c t : RoSw.L- Date: *7-?<-q/ 

Sample Location Vol. Collect. Sampler 
Valve or Receiver No. During Flush 

SAMPLE I D NUMBER 

OS S U I Ifl q - H . 1 

SOLVENT 
USED 

SAMPLE 
I C E D 

ANALYSES REOUESTED 

Jfone 
A e A M l a « . » . 3 4 . < 

Po 1 a 
_ 5 B M ? * O l d 

A < a u 7 M f n i a 
A X A U 2 • / f - 4 ? « f 4 
ejCfiM?. 

J ^ A I i 

Relinquished Bv gA«i_ -H«»i.f¥/ TW, 
Relinquished To Fno-x 

Relinquished By_ 
Relinquished To" 

Relinquished By_ 
Relinquished To_| 

Relinquished By_ 
Relinquished By" 

Date g.ag.fl 
Date 7»2_-<>/ 

Date_ 
Date" 

Date_ 
D«ute" 

Deite 
De.te" 

Laboratory: 
Received: Dete 
MAIL Rtsuun r. *. LA tay cnmraeLL, C5*s-t a_r- /. 2.7) 

P. <a.B«X u"94*7 
j t e f w C t t . A* 171 f / 2 « 2 - / 7 / 7 



ASSAGAI 
r j ^ J ANALYTICAL 
[̂ •LABORATORIES 

WORK ORDER 

7821 

•HAZARDOUS •NON-HAZARDOUS 
DATE RECEIVED / ESTIMATED COST 

/ 
I C U S T O M E R P.O. NUMBER TIME RECEIVED / 

7 5 0 
DUE D A K . / _ • • / . 

ACCOUNT INFORMATION 
CUSTOMER'S NAME CONTACT 

(". i -J Oy*—' 
ADDRESS PHONE NUMBER | 

CITY / STATE / ZIP/ 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME 

ADDRESS 

CONTACT 

PHONE NUMBER 

CITY / STATE / 2IP 

PAYMENT REC'D. 

OPEN ACCOUNT 

CASH 

CHECK NUMBER 

SPECIAL. BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
1 TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME' SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

1 O f WATER 
__f SOIL 

1 • OrL 

. • SLUDGE 

• OTHER 

NO. OF CONTAINERS 

J~_P REGULAR (10WKG DAYS) 

Q RUSH (3 DAYS) 

l_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

1 O f WATER 
__f SOIL 

1 • OrL 

. • SLUDGE 

• OTHER 

NO. OF CONTAINERS 

J~_P REGULAR (10WKG DAYS) 

Q RUSH (3 DAYS) 

l_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

1 O f WATER 
__f SOIL 

1 • OrL 

. • SLUDGE 

• OTHER • 0 

J~_P REGULAR (10WKG DAYS) 

Q RUSH (3 DAYS) 

l_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

1 O f WATER 
__f SOIL 

1 • OrL 

. • SLUDGE 

• OTHER • 0 

J~_P REGULAR (10WKG DAYS) 

Q RUSH (3 DAYS) 

l_J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

/ - //:,/<7j 
ANALYSIS REQUEST 

WORK DESCRIPTION. 

/ / 

SPECIAL INSTRUCTIONS 

BILLING: [__PICKUP | |MAIL 
LOGGED i H BY 

7300 Jefferson NE • Albuquerque, New Mexico,87109 • (505] 345-8964 • FAX (505) 345-7259 



_ • > — ' — " — — . — ; - — - ~ . — . „ . . _ - » . • -
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page 24 REPORT Work Order # 91-07-257 
deceived: 07/23/91 Results by Sample 

SAMPLE ID PIT 3 BH-1 30.7-30.9 FRACTION 12A TEST CODE 80108 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/22/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 0,1 
BROMOFORM <0.1 0,1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0,1 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <0.1 0,1 
CHLOROFORM <0.1 0,1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <o,i 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <o.i 0.1 
1,2-DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 0,1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <o,i 0.1 
1 1 i - i P D T P U t r t D n D T U k U P <-n 1 n 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 

••lender Amcricu Count I nf 
'i»1r|<cii<fcnl I -itxattcf ie>, he 
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Page 25 
Received: 07/23/91 
SAMPLE ID PIT 3 BH-1 30.7-30.9 

REPORT 
Results by Sample 

Work Order # 91-07-257 
Continued From Above 

FRACTION 12A TEST CODE 8010 B NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/22/91 Category 

Member. Anetkaa Coa-cl of ' N ^ j K f 
Itkfc-ftndenl IjihoiAifwici, b i t 

Notes and D e f i n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST DIE 
UNITS 

07/29/91 
07/30/91 

MG/KG 

Ri ' r r ic r M« v m r i i ' m i i m n m v n I N n r < r,» m i-.;t i •v t>mmr V - > ' I V V P I A " WISH » V I I ( ' m w n i n r u n ' I «nmi v n w v 



1C\L IATO Fen an Ubus 

page 26 
Received: 07/23/91 

SAMPLE ID PIT 3 BH-1 30.7-30.9 

fcwl 7109 

REPORT 
Results by Sample 

FRACTION 12h TEST CODE 8020 
Date & Time Collected 07/22/91 

Work Order # 91-07-257 

NAME AROMATIC VOLATILE ORGANICS 
Category 

PARAMETER RESULT DET LIMIT 

BENZENE 
CHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
ETHYL BENZENE 
TOLUENE 
XYLENES 

< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 
< 0 . 1 0.1 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED __ 
DATE RUN 
ANALYST D/B 
UNITS 

07 /29 /91 
07 /30 /91 

MG/KG 

•.iemfet: A io - t t t . Count! ot 

ningprowrM^ 



ASSAIGAI 
ANALYTICAL 
LABORATORIES 

WORK ORDER 
7784 

1 •HAZARDOUS •NON-HAZARDOUS 
DATE RECEIVED 

ri I, . . • i 

/ / - ' / " / / 

ESTIMATED COST 

IUSTOMER P.O. NUMBER TIME RECEIVED 

-/•SO-
DUE DATE 

7 <;; /'-',• 
ACCOUNT INFORMATION 

CUSTOMER'S NAME 

' /' it.. u - i - T y . . i . •' • ._:.«..*- . , . 

CONTACT 

ADDRESS PHONE NUMBER 

:iTY / STATE / ZIP 

' PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
MAME CONTACT 

PAYMP1MT RFH-n .„, . . . . 
{ADDRESS PHONE NUMBER nppw Arrni IMT S - ^ v * {ADDRESS nppw Arrni IMT S - ^ v * 

: I T Y / STATE / ZIP rutin.* N I IMRPB 

SPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

• WATER 
^J__}' SOIL 

• OIL 
• SLUDGE 
• OTHER 

NO. OF CONTAINERS 

J _ _ REGULAR (10.WKG DAYS) 
[ • RUSH (3 DAYS) 

_ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

• WATER 
^J__}' SOIL 

• OIL 
• SLUDGE 
• OTHER 

NO. OF CONTAINERS 

J _ _ REGULAR (10.WKG DAYS) 
[ • RUSH (3 DAYS) 

_ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

• WATER 
^J__}' SOIL 

• OIL 
• SLUDGE 
• OTHER / J L 

J _ _ REGULAR (10.WKG DAYS) 
[ • RUSH (3 DAYS) 

_ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 

• WATER 
^J__}' SOIL 

• OIL 
• SLUDGE 
• OTHER / J L 

J _ _ REGULAR (10.WKG DAYS) 
[ • RUSH (3 DAYS) 

_ J EMERGENCY (STAT) 

•(SUBJECTTO WORK LOG) 
'.AMPLE DELIVERED BY SIGNATURE DATE 

ANALYSIS REQUEST ' 

WORK DESCRIPTION \ \ 

SPECIAL INSTRUCTIONS. 

BILLING: [__PICKUP ___MAIL 
LOGGEDJM3Y 

---- - j A ..^ 
7300 Jefferson NE • Albuaueraue. New Mexico 87109 • f5051 345-8964 • PAX r 5051345-7259 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

D i s t r i c t : Q n fiwin Date: 7-__?v2_L 

Sample Location 
Valve or Receiver No. 

Vol. Col lect . 
During Flush 

Sampi.er 

S T A T I O N , q n n ; -eie. Cf> - r*. 

SAMPLE ID NUMBER SOLVENT SAMPL3S ANALYSES REOUESTED 
USED ICED 

» 3 | T ? r rte i Pfs 1 ? 

P i r 2. « A ? Y £ S 
1*, T ? 2 t . O - 2 C . * 

P, T ? / - • ? « > 3 Vc«; Vo i o 
p, r ? ^ 1 v . ^ C ? 0 / -a 
P i T J 4-< , - AK. it v . f £ i 1 - ? C l i . 

P , r 2. < 7 . f - «T?. * 
jf / o • Vc 

n</» ti T/VA/r #.7 #: 
r» . .- <t r/»-y * "7 t- - 7 . <r TV M 
p i ~ 3 .3/1-2. i S " . . - 2 s . _ , gel o - i c i o 
P i 7 3 B n - i 3 i , ? - 3 o , ? 

Relincniished Bv I-'A^L r»M«r«i.i*v - - Date 7- -»? / 
Relinquished To r'ta-*. D a t e 7- 27 -9 / 

Rel inquished Bv Date 
Rel inquished To - Date 

Rel inquished Bv Date 
Rel inquished To Date 

Rel inquished By Date 
Rel inquished By Date 

Laboratory: ftsS^GVH L / T S ^ / / 
Received: QSJ^S^ Date 1B3S*( 



Page 1 
Received: 07/24/91 

REPORT 
07/31/91 14:20:37 

Work order # 91-07-276 

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 
FACILITY ROSWELL. NEW MEXICO 

ENR03 . 

WORK ID STATION #9 7799 
TAKEN 
TRANS FED X 
TYPE SOIL 

P.O. # 
INVOICE under separate cover 

SAMPLE IDENTIFICATION TEST CODES and NAMES used on t h i s vorkorder 
01 SG 91 28.6 - 28.8 8010 S PURGEABLE HALOCARBONS-SOIL 
02 SG 86 13.5 - 13.7 8020 AROMATIC VOLATILE ORGANICS 
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 

PREPARED Assaigal A n a l y t i c a l Labs 
BY 7300 Jefferson NE 6 ft^ 

Albuquerque. NM 87109 3E± 
[TIFIEI 

CERTIFIED BY 
ATTEN SYED RIZVI 
PHONE (505)345-8964 CONTACT LAB MANAGER 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.EALBUQUERQUE.N.M. 87109 

UltS BHIi .'ll MA> IH. «!=)•«-" ' > 'VT> If. : OR HJ I I f l l " l l l l l l • • . ! ( • I ' Y I H ! W H I I t V " f ' " " i•'•"< 



ICAl- :A Hr- lew ik-

Page 2 
Received: 07/24/91 

SAMPLE ID BQ 91 28.6 - 28.8 

109 

REPORT 
Results by Sample 

Work order # 91-07-276 

FRACTION 01A TEST CODE 8010 8 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

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 
X , 1, Z —TKlCHLiOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 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 i 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 n -i 

< 0 . 1 0 . 1 
< 0 . 1 0. 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 0 . 1 0 . 1 
< 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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Received: 07/24/91 

SAMPLE ID SG 91 28.6 - 28.8 

REPORT 
Results by Sample 

Work order # 91-07-276 
Continued From Above 

FRACTION OlA TEST CODE 8010 8 NAME PDRGEABLB HALOCARBONB-BOIL 
Date 6 Time Collected not specified Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED „ 
DATE RUN _ 
ANALYST D/R 
UNITS 

07/30/91 
07/30/91 

MG/KG 

.IrfnKfcst Uooii loi lct , k c 
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order # 91-08-024 
08/16/91 14:31 

Assa iga i A n a l y t i c a l Labs Page 2 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

Elect By C e r t i f i e c 
SYED N. RIZVI 

Mentor: Anorkan Cducl et 
Independent Labotrtorfca, be. 



Assaigai 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: 

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 
Number 
01 
03 
05 
07 
09 
11 

Sample 
Description 

OSBH3 44.1-44.3 
OSBH4 27.5 - 27.7 
OSBH5 19.6 - 19.9 
OSBH6 13.6 - 13.8 
OSBH6 52.6 - 52.8 
OSBH7 22.1 - 22.3 

Sample 
Description 

Sample 
Number . 
02 OSBH3 54.8 - 55.0 
04 OSBH5 14.0 - 14.2 
06 OSBH5 23.4 - 23.6 
08 OSBH6 47.0 - 47.2 
10 OSBH6 70.0 - 71.0 

MembOT AjovVaaCoacI of 

l i»h|>n*ni Labor Mot ks, k c 

TIMS BRPOfTT MAY NOT BH RFPROfHIfTO fN P APT OR IM M*M V.TI - 'TTV 
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order # 91-08-024 
08/16/91 14:31 

Assaigai Analytical Labs 

TEST RESULTS BY SAMPLE 

Sample: 01A , 08BH3 44.1-44.3 C o l l e c t e d : 

Test D e s c r i p t i o n Result L i m i t 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 o . i 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 0.1 
1,1-DICHLOROETHENE <0.1 0.1 
trans-1,2-DICHLOROETHENE <0.1 0.1 
1,2-DICHLOROPROPANE <0.1 0.1 
n|c-1 .1—nTPHTjOROPROPF.NI? <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 

Mentor: A n t r i m Coaacl ef 

Independent L*boi unilea, lac 

Page 3 

Units Analysed, 

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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Test Description 
METHYLENE CHLORIDE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Result L i m i t 
<0.1 0.1 
<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 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 

Sample: 02A OSBH3 54.8 - 55.0 Collected: 

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 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 

Result L i m i t 
n i 

units Analyzed 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 

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 
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Test D e s c r i p t i o n Result Limit: units Analyze^ 1Y 
CHLOROETHANE <0.1 0.1 MG/K6 08/14/91 D/R 
CHLOROFORM <0.1 0.1 MG/KG 08/14/91 D/R 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,4-DICHLOROBENZENE <0.1 • 0.1 MG/KG 08/14/91 D/R 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHENE <0.1 0,1 MG/KG 08/14/91 D/R 

* - -trans-1,2-DICHLOROETHENE <0.1 . 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/14/91 D/R 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1.1.2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TETRACHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 

T1IIS REPORT M A Y NOT B R R F P R O m l C F D FN PART OH I N F i n I W ITHOUT 71 IP PXTOP<< w t t n i u m u d i u r n n i i t i I i « r a n ™ v 
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Sample: 03A OSBH4 27.5 - 27.7 Collected: 

Test Description Result Limit 
AROMATIC VOLATILE ORGANICS 0.1 
BENZENE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
ETHYL BENZENE <0.1 0.1 
TOLUENE <0.1 0.1 
XYLENES <0.1 0.1 

PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1.1-DICHLOROETHANE <0.1 0.1 

Page 6 

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 
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Test D e s c r i p t i o n Result L i m i t units Analvzed fiY. 
1,2-DICHLOROETHANE <0.1 0.1 M6/K6 08/14/91 D/R 
1,1-DICHLOROETHENE <0.1 0.1 M6/K6 08/14/91 D/R 
trans-1,2-DICHLOROETHENE <0.1 0.1 M6/K6 08/14/91 D/R 
1,2-DICHLOROPROPANE <0.1 0.1 M6/K6 08/14/91 D/R 
cis-1,3-DICHLOROPROPENE <0.1 0.1 M6/K6 08/14/91 D/R 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TETRACHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROETHENE <0.1 0.1 ' MG/KG 08/14/91 D/R 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 

Sample: 04A OSBH5 14.0-14.2 Collected: 

Test D e s c r i p t i o n Result L i m i t • J J_ _ 

U l i l L b Analyzed n.. 

HX 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
BROMOFORM <0.1 0.1 MG/KG 08/14/91 D/R 
BROMOMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
CARBON TETRACHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 
CHL^P^ 7. F.M R <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROFORM <0.1 0.1 MG/KG 08/14/91 D/R 

Member Annfcan Comnc| of 
Indcpeodctil Laboralarte*, lac 
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Test Description Result Limit Units Analyzed; 
2-CHLOROETHYL VINYL ETHER <o.i 0.1 MG/KG 08/14/91 D/R 
CHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/14/91 D/R 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TETRACHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 

vtcafca) A n n a t C n d i l 
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Sample: 05A OSBH5 19.6 - 19.9 Col lec ted: 

Test Description Result Limit 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
t-rans-1 .3-OTCHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE <0.1 0.1 

Mentor American Counc• of 
Indrpnufcal Ubauof lu. toc 
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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 
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Test Description 
1,1,2-TRICHLOROETHANE 
TETRACHLOROETHEME 
TRICHLOR0FLU0R0METHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Result 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

Li m i t 
0.1 
0.1 
0.1 
0.1 
0.1 

Sample: 06A OSBH5 23.4 -23.6 Collected: 

Test Description Result L i m i t 
AROMATIC VOLATILE ORGANICS 0.1 
BENZENE <0.1 0.1 
CHLOROBENZENE <0.1 o.i 
1,4-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
ETHYL BENZENE <0.1 0.1 
TOLUENE <0.1 0.1 
XYLENES <0.1 0.1 

PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 

ndepcadral LtbcrtftorlMl b e 

l!USRejpofn'MAVHOTBRREPi)nTHia>rin'r<nTORn<i'i<ii wminiTTTiinfiXppr̂ s WRrrrt"' 
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Units Analyzed B_y 
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 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 

" t i m i «BOR/r, .ny 
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Test Description Result Limit units Analyzed BY 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHANE <0.1 • 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/14/91 D/R 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,3-DICHLOROPROPENE <0.1 b.l MG/KG 08/14/91 D/R 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TETRACHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 

MeaDDia: American Cornel of 
Independent tabor tie. lea, k c 

THIS REPORT MAY NOT BB REPRODUCED IN PART OR IN PULL WITHOUT TUB EXPRESS WRITTEN CONSENT OP TUB l-ABORATORY 



UK, 1C> row lew I 

Order # 91-08-024 
08/16/91 14:31 

Assaigai Analytical Labs 

Sample: 07A 08BH6 13.6 - 13.8 Collected: 

Test Description Result L i m i t 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 0.1 
1,1-DICHLOROETHENE <0.1 0.1 
trans-1,2-DICHLOROETHENE <0.1 0.1 
1,2-DICHLOROPROPANE 
Cis-1,3-DICHLOROPROPENE 

<0.1 0.1 1,2-DICHLOROPROPANE 
Cis-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE <0.1 0.1 

(ctober AmrlcttCooaJ of ^ t ^ S S l " * 
•Vrcndcot Ltbaratoibs, h e 

TlllS HRTflPJ MAY " 0 1 BP. REPRODUCED IN PART OR IN PT n" I WITHOUT VHP PYTnrM V " 

Page 12 

U n i t s 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 
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ANALYTICAL LABORATORIES, INC • 7300 Jeffcaon, NJB. • Albuquenjue, New Mexico 17109 

Page 25 REPORT Work Order # 91-07-330 
Received! 07/30/91 Results by Sample 

SAMPLE ID SG360 9.0-9.9 FRACTION JLJLA. TEST CODE 8010 8 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 
BROMOFORM <0.1 p.i 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 o,i 
CHLOROFORM <0.1 0,1 
2-CHLOROETHYL VINYL ETHER <0.1 o,i 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 Q_tA 
1,2-DICHLOROBENZENE <0.1 oa 1,3-DICHLOROBENZENE <0.1 o,i 
1,4-DICHLOROBENZENE <0.1 p.i 
DICHLORODIFLUOROMETHANE <0.1 0 , ; 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 0,1 
1,1-DICHLOROETHENE <o.i 0,1 
tr a n s - 1 # 2-DICHLOROETHENE <0.1 0,1 
1,2-DICHLOROPROPANE <0.1 0,1 
cis-1,3-DICHLOROPROPENE <0.1 0,1 
1,1,2,2-TETRACHLOROETHANE <0.1 0,1 
trans-1,3-DICHLOROPROPENE <0.1 0,1 
METHYLENE CHLORIDE <0.1 0,1 
1,1,1-TRICHLOROETHANE <0.1 0,1 
1,1,2-TRICHLOROETHANE <0.1 0,1 
TETRACHLOROETHENE <0.1 o,i 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0,1 

KkfflbaR AmKkn Cauncfl of 
toiqwodeal lUhgtiQilML b e 



?age 26 
leoeived: 07/30/91 

REPORT 
Results by Sample 

work order # 91-07-330 
Continued From Above 

5AMPLE ID 8G360 9.0-9.9 FRACTION H h TEST CODE 8010 S NAME PURGEABLE HALOCARBONB-SOIL 
Date St Time Collected 07/29/91 . Category 

Notes and Definitions for this Report: 

EXTRACTED __ 
DATE RUN 
ANALYST D/R 
UNITS 

Q9/Q5/91 
Q9/Q5/91 

aim*. KxmlamCauxMti ^ § 5 ^ ^ 
\r|-wi(katLaboiuaclt«« tbe. 



page 27 REPORT Work Order # 91-07-330 
Received: 07/30/91 Results by Sample 

SAMPLE ID SQ360 14.0-14.7 FRACTION 12A TEST CODE 8010 8 NAME PPROBABLE HALOCARBONS-8OIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <o,i 0,1 
BROMOFORM <o,i P,i 
BROMOMETHANE <P.l P.i 
CARBON TETRACHLORIDE <0.1 O t i 
CHLOROBENZENE <o ri o ti 
CHLOROETHANE <P,i 0,1 
CHLOROFORM <o,i 0,1 
2-CHLQROETHYL VINYL ETHER <o,i p.i 
CHLOROMETHANE <o,l 0,1 
DIBROMOCHLOROMETHANE <P.l 0.1 
1,2-DICHLOROBENZENE <0.1 p.i 
1,3-DICHLOROBENZENE <o,i p.i 
1,4-DICHLOROBENZENE <o fi 0,1 
DICHLORODIFLUOROMETHANE <o,i o.i 
1,1-DICHLOROETHANE <o ti 0,1 
1,2-DICHLOROETHANE <p,i 0,1 
1,1-DICHLOROETHENE <o,i 0,1 
trans-1,2-DICHLOROETHENE <p,i 0.1 
1,2-DICHLOROPROPANE <o,i 0,1 
cis-1,3-DICHLOROPROPENE <o,i 0,1 
1,1,2,2-TETRACHLOROETHANE <0.1 o,i 
trans-1,3-DICHLOROPROPENE <o,i o.l 
METHYLENE CHLORIDE <0.1 0,1 
1,1, l-TRICHLOROETH^H15! <0. 1 0.1 
1', 1', 2-TRICHLOROETHANE <o,i 0,1 
TETRACHLOROETHENE <0,1 0,1 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <o,i 0,1 
VINYL CHLORIDE <0.1 0,1 

fesban AamicMaCaiact ol 
•lepmsdnl LAbouoilftĵ  Inc. 



Pago 28 REPORT Work Order # 91-07-330 
leceivedx 07/30/91 Results by Sample Continued From Above 

J AMPLE ID SQ360 14.0-14.7 FRACTION 12A TEST CODE 8010 8 NAME P PROBABLE HALOCARBON8-8QIL 
Date & Time Collected 07/29/91 Category 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED 08/06/91 
DATE RUN 08/06/91 
ANALYST D/R 
UNITS MG/KG 

ktuaVa? AjnataCeaacl f t f 

Tiri vpr^oTiuvfiirT.B'iPPtioo.irwirHi'ARTOHtNnni wrnKx/Tins TvivrM \ urr' 
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?age 29 REPORT Work Order # 91-07-330 
leceived: 07/30/91 Results by Sample 

SAMPLE ID 80360 19.0-20.0 FRACTION HA TEST CODE 8010 8 NAME PURGEABLE HALOCARBON8-8QIL 
Date Et Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 P t i 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE . <o f i 0.1 
CHLOROETHANE <o,i 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0,1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <o,i P.l 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1.1.1-TRTCHLOROETHANE <0.1 0.1 
1,1,2-TRICHLOROETHANE <0.1 0.1 
TETRACHLOROETHENE *n_ i 0.1 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <0.1 0.1 
VINYL CHLORIDE <0.1 0.1 

tbOBtft Anxricw Coendl of 
'o^pwdettt Labor nottsa, lac 



Page 30 

Received: 07/30/91 

SAMPLE ID BG360 19.0-20,0 

REPORT 
Resul ts by Sample 

Work Order # 91-07-330 
Continued From Above 

FRACTION 13A TEST CODE 8010 S NAME PPROBABLE HALOCARBONS-SOIL 
Date & Time Col lected 07/29/91 _ Category _ 

Notes and Def in i t ions for t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

08/06/91 
08/06/91 

MG/KG 

Mental ABMricaaCoiacI 

laieyeooMil l i h o j l l m l M , fac 

t t - n 6 n i v * » i i i v x u * * : n o p n o w i tfu~> ;* i ; t o r n o r r n r j - V l t m y i r n m w v t f l * ' n n i r >J n iM*FtWf OM i f f f l 1 A Of Iff A. TORY 
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'ago 31 REPORT Work Order # 91-07-330 
teceived: 07/30/91 Results by Sample 

3AMPLE ID 8Q360 24.0-25.0 FRACTION A4jfc TEST CODE 8010 8 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <o ti 0,1 
BROMOFORM <o,i 0,1 
BROMOMETHANE <o,i o.i 
CARBON TETRACHLORIDE <o,i 0.1 
CHLOROBENZENE <0.1 o,i 
CHLOROETHANE <o,i 0,1 
CHLOROFORM <0.1 0,1 
2-CHLOROETHYL VINYL ETHER <0.1 o.i 
CHLOROMETHANE <0.1 P,l 
DIBROMOCHLOROMETHANE <0.1 o r i 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <P,i o.i 
1,4-DICHLOROBENZENE <0.1 0,1 
DICHLORODIFLUOROMETHANE <0.1 0,1 
1,1-DICHLOROETHANE <o,i 0,1 
1,2-DICHLOROETHANE <0.1 0,1 
1,1-DICHLOROETHENE 0,1 
trans-1,2-DICHLOROETHENE <o,l 0,1 
1,2-DICHLOROPROPANE <0.1 0,1 
cis-1,3-DICHLOROPROPENE <0.1 o,i 
1,1,2,2-TETRACHLOROETHANE <o,i 0,1 
trans-1,3-DICHLOROPROPENE <0.1 0,1 
METHYLENE CHLORIDE <0,1 0,1 
1,1,1-TRICHLOROETHANE < 0 . 1 

1,1,2-TRICHLOROETHANE <o,i 0.1 
TETRACHLOROETHENE <0.1 o t i 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <o,i o t i 
VINYL CHLORIDE <0.1 0,1 

'hate Aatrfca Coancl at 
'rdĉ viatalUlxaUoiku, be. 



MMilCAlBBBtiRA 1 

'age 32 
leoeived: 07/30/91 

•AMPLE ID 8G360 24.0-25.0 

REPORT 
Resu l t s by Sample 

Work order # 91-07-330 
Continued From Above 

FRACTION H h TEST CODE 80108 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Defi n i t i o n s f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

08/06/91 
08/06/91 

MG/KG 

Wate AatttfcuCouclef 

- n M * n n i w M r r 14 • V U r t T p q B B N n n i " " "WO r w O « O T f l Q fW PI I I I W m i l l l l T T 1 I H P Y P f i f i M U / O M T P M m W C P W r O P 1 1 I H I A R O N A T f l H Y 
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'age 33 
eceived: 07/30/91 

:AMPLE ID 8G360 29.0-29.4 

REPORT 
Results by Sample 

Work Order # 91-07-330 

FRACTION 15A TEST CODE 80108 NAME PURGEABLE HALOCARBONS-8QIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

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 
* i »\ m n T m i T n n A D m u k U D 
X • X | b J . A N J U V > « l « J W f t \ V f U -A. H U M * <*W 

TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

<0.1 0.1 
<0.1 0,1, 
<0.1 0.1 
<o,i o,i 
<0.1 o,l 
<0.1 0.1 
<o,l 0,1-
<o,i 0.1 
<0.1 0.1 
<0.1 0.1 
<0.1 0.1 
< o , l „ 0,1 
<0.1 0,1 
<0,\ o.l 
<o,T o.l 
<0.1 0,1 
<0.1 0.1 
<0.1 0.1 
<o, l 0,1 
<o,i 0,1 
<0 T 1 0.1 
<o,i 0,1 
<0.1 0.1 

0 ,1 
^•n 1 A 1 

<0,\ 0,1 
U . i 

<of X 0,1 
<0.1 0,1 

koban AaHkw COOBCB of 
4iBpHutMiUiJ0iuiakĵ  fee 

•nut IIPPOBT MAY Nar BH KFHMonunKn IN PART OR IN HIU. wmioirr nia axpttess wKrmN CONSENT ocnia I-ABOHATOHY 



JqUfi 

leoeivedt 07/30/91 

SAMPLE ID 8Q360 29.0-29.4 

Results by sample 

FRACTION HA TEST CODE 8010 8 
Date & Time Collected 07/29/91 

*"woSftrder # 91-07-330 
Continued From Above 

NAME PPROBABLE HALOCARBONB-BOIL 
' Category 

Notes and Definitions for this Report: 

EXTRACTED 08/06/91 
DATE RUN 08/06/91 
ANALYST D/R 
UNITS MG/KG 

Ituhm Antr im CSUBCI 
•W|»nArit I inrailtntn. be. 

TIIU RPPORTMAY NOT BR RPPSnOlinin IM PART OR IN PUIL WITIIOirrTIIB BXPRfUS WRITTBN O0N1RNT OPTIIH IJIBORATOR Y 
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?age 35 REPORT Work Order # 91-07-330 
leoeivedi 07/30/91 Results by Sample 

3AMPLE ID 80361 0-2.5 FRACTION 16A TEST CODE 8010 8 NAME PURGEABLE HALOCARBONS-SOIL 
Date & Time Collected 07/29/91 Category •_ 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0 tl 0 A 
BROMOFORM <0 ,1 0 tl 
BROMOMETHANE <0 A 0 tl 
CARBON TETRACHLORIDE <0 A 0 tl 
CHLOROBENZENE <0 A 0 tl 
CHLOROETHANE • <0 A 0 tl 
CHLOROFORM <0 A 0 tl 
2-CHLOROETHYL VINYL ETHER <0 A 0 tl 
CHLOROMETHANE <0 t l 0 A 
DIBROMOCHLOROMETHANE <Q A. 0 A 
1,2-DICHLOROBENZENE <0 A 0 A 
1,3-DICHLOROBENZENE <0 A 0 tl 
1,4-DICHLOROBENZENE <0 A 0 tl 
DICHLORODIFLUOROMETHANE <0 A 0 tl 
1,1-DICHLOROETHANE <0 A 0 tl 
1,2-DICHLOROETHANE <0 A 0 ,1 
1,1-DICHLOROETHENE <0 ,1 0 tl 
trans-1,2-DICHLOROETHENE <0 .1 0 tl 
1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE 

<0 r l 0 tl 1,2-DICHLOROPROPANE 
cis-1,3-DICHLOROPROPENE <0 A 0 tl 
1,1,2,2-TETRACHLOROETHANE <0 A 0 tl 
trans-1,3-DICHLOROPROPENE <0 A 0 tl 
METHYLENE CHLORIDE <0 ,1 0 tl 
1,1,1-TRICHLOROETHANE <0 A 0 ,1 
i i o _IPD TOUT ADnrmu » u p i rt t 

TETRACHLOROETHENE <0 , i 0 tl 
i n i ^ n i A J n u r l i U u n u n c i i u u i E i V u •a 

, + 
G t i 

TRICHLOROETHENE <0 ,1 0 ,i 
VINYL CHLORIDE <0 0 ti 

:ahm AmfcuCouKlof 

• n i l * a u n o H T U t V W r V r H R . . n t i r k n i i r v n IM l n m u IM I H n I W r n t n i r r T i . i t n v w m f . . . . n m i t t t / ^ . w r n . r r m m m i I I . . < M • r . . . . v 



•ago 36 

leceivedi 07/30/91 

•AMPLE ID 8G361 0-2.5 

Howl 

REPORT 
Results by Sample 

Work Order # 91-07-330 
Continued From Above 

FRACTION 16A TEST CODE 80108 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Definitions f o r t h i s Report: 

EXTRACTED _ 
DATE RUN 
ANALYST D/R 
UNITS 

08/06/91 
08/06/91 

Nectar. AnrknCouxlof 
•it̂ mWil I iWiwWt, tec 
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•age 37 
•.eceived* 07/30/91 

iAMPLE ID BQ361 4.0-5.0 

REPORT 
Raaulta by Sample 

Work Order # 91-07-330 

FRACTION 17A TEST CODE 8010S NAME PURGEABLE HALOCARBONS-8QIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

DKunuuitnLUHunciriuuiCi 
BROMOFORM <0.1 

" I f 

BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 oa 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 oa 
CHLOROFORM <0.1 oa 2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 o.i 
DIBROMOCHLOROMETHANE <0.1 o.i 
1,2-DICHLOROBENZENE <0.1 oa 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <o,i 0,1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 oa 
1,2-DICHLOROETHANE <o,l o,l 
1,1-DICHLOROETHENE <0.1 0.1 
trans-1;2-DICHLOROETHENE <0.1 n i 

VJ » .4-

1,2-DICHLOROPROPANE <0.1 0.1 
cis-1,3-DICHLOROPROPENE <b.i 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <oa o.l 
METHYLENE CHLORIDE <o,i 0,1 
1,1,1-TRICHLOROETHANE <o,% o,i 
1,1,2-TRICHLOROETHANE <0.1 O . l 
TETRACHLOROETHENE <0.1 0.1 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <o,l 0,1 
VINYL CHLORIDE <0.1 oa 



age 38 REPORT Work Order # 91-07-330 
eoeivedx 07/30/91 Results by Sample Continued From Above 

AMPLE ID 8Q361 4.0-5.0 FRACTION H h TEST CODE 80108 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED 08/06/91 
DATE RUN 08/06/91 
ANALYST P/R 
UNITS MG/KG 

i 
i 

•ub*i A*»kuCaincl«f 
V.fffcnl I itxtilmW, tat. 
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•age 39 REPORT Work Order # 91-07-330 
teoeivedx 07/30/91 Results by Saaple 

iAMPLE ID SQ361 9.0-10.0 FRACTION ISA TEST CODE B010 B NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/9} Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <Q,i 0,1 
BROMOFORM <0.1 0,1 
BROMOMETHANE <0.1 0,1 
CARBON TETRACHLORIDE <0.1 0,1 
CHLOROBENZENE <0.1 0,1 
CHLOROETHANE <0.1 0,1 
CHLOROFORM <0.1 o t i 
2-CHLOROETHYL VINYL ETHER <0.1 o T i 
CHLOROMETHANE <0.1 0,1 
DIBROMOCHLOROMETHANE <o,l 0,1 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <0.1 o.i 
1,4-DICHLOROBENZENE <0.1 0,1 
DICHLORODIFLUOROMETHANE <0.1 o.l 
1,1-DICHLOROETHANE <0.1 0,1 
1,2-DICHLOROETHANE <0.1 0.1 
1,1-DICHLOROETHENE <0. 1 o.i 
trans-1,2-DICHLOROETHENE <0.1 0,1 
1,2-DICHLOROPROPANE <0.1 o t i 
cis-1,3-DICHLOROPROPENE <0.1 0,1 
1,1,2,2-TETRACHLOROETHANE <0.1 0,1 
trans-1,3-DICHLOROPROPENE <0,1 0.1 
METHYLENE CHLORIDE <0.1 o.l 
1.1.1 —TR T CHTX.RO ETH ANE <0.1 0.1 
1,1,2-TRICHLOROETHANE <0.1 0,1 
IT> Wirt D W n \ i T .fYD C\ TTTU1? M K" <rn. 1 n. 1 
TRICHLOROFLUOROMETHANE <0.1 0,1 
TRICHLOROETHENE <0.1 o,t 
VINYL CHLORIDE <0.1 0.1 

WIDIWR AnriaaCauacSof 

'kpm.kolUic.uakj, b e 



Page 41 
Received* 07/30/91 

3AMPLE ID 80361 16.0-16.4 

REPORT 
Results by Sample 

Work Order # 91-07-330 

FRACTION ISA TEST CODE 80108 NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 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 LIMIT 

<0.1 0.1 
<o,i 0,1 
<o,i 0,1 
<o ti 0,1 
<o,i o,l 
<o,i o.l 
<o,l o,i 
<o,i 0,1 
<0.1 0.1 
<0.1 0 .1 
<o,i o.l 
<o,l . 0,1 
<0,1 o,i 
<o,i o.l 
<o, i o.l 
<of 1 0,1 
<o,i o,i 
<0.1 0.1 
<o,i 0,1 

<oa o.l 
<0.1 0.1 
<o,i o.l 
<o,i 0,1 
<o,i 0,1 
<o,i 0,1 
<0,1 0,1 
<0.1 0.1 
<o,l ... 0,1 
<o,i 0,1 

^habM A u r i c n C o u c l * . 
ukpmhnil •hnrilnbt. lac 
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? ago 42 REPORT Work Order # 91-07-330 
Received: 07/30/91 Results by Saaple Continued From Above 

SAMPLE ID BG361 16.0-16.4 FRACTION ISA TEST CODE 8010 B NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED 08/06/91 
DATE RUN 08/06/91 
ANALYST P/R 
UNITS MG/KG 

lukpmdeal Labor uc* lu. Inc. 



page 43 

Received: 07/30/91 

SAMPLE ID BQ361 19.5-19.8 

REPORT 
Results by Sample 

Work order # 91-07-330 

FRACTION 10& TEST CODE 80108 NAME PORGEABLB HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 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 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 

LIMIT 

0, 
.0* 

-Q-A 

A*. 

-0^ 

JL. 

0 : 

A, 
0, 

JL 
o, 
-P_L 

Mwbm AmtricuGanclaf 

litWpnrtml I .txmlmlx. k c 
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•age 44 
teoeived: 07/30/91 

»AMPLE ID BG361 19.5-19.8 

REPORT 
Results by Saaple 

FRACTION ISA TEST CODE 80108 
Date & Time Collected 07/29/91 

Work order # 91-07-330 
Continued From Above 

NAME PPROBABLE HALOCARBON8-8QIL 
Category 

Vrccarfcal Ubomcku, toc. 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED __ 
DATE RUN 
ANALYST P/R 
UNITS 

08/06/91 
08/06/91 



FRACTION 21A TEST CODE 8010 B NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 0_». 
BROMOFORM <0.1 0̂ . 
BROMOMETHANE <0.1 0*. 
CARBON TETRACHLORIDE <0.1 0̂ . 
CHLOROBENZENE <0.1 0̂ . 
CHLOROETHANE <0.1 0,. 
CHLOROFORM <0.1 0^ 
2-CHLOROETHYL VINYL ETHER <0.1 0̂ . 
CHLOROMETHANE <0.1 0̂ . 
DIBROMOCHLOROMETHANE <0.1 0^ 
1,2-DICHLOROBENZENE <0.1 . Oj. 
1, 3-DICHLOROBENZENE <0.1 . O*. 
1,4 -DICHLOROBENZENE <0.1 ; Ot. 
DICHLORODIFLUOROMETHANE <0.1 Pj. 
1.1- DICHLOROETHANE <0.1 0̂ . 
1.2- DICHLOROETHANE <0.1 0,. 
1.1- DICHLOROETHENE <0.1 0̂ . 
trans-1,2-DICHLOROETHENE <0.1 0^ 
1.2- DICHLOROPROPANE <0.1 0^ 
cis-1,3-DICHLOROPROPENE <0.1 0^ 
1,1,2,2 -TETRACHLOROETHANE <0.1 0,. 
trans-1,3-DICHLOROPROPENE <0.1 0^ 
METHYLENE CHLORIDE <0.1 0^ 
1.1.1- TRICHLOROETHANE <0.1 0̂ . 
1.1.2- TRICHLOROETHANE <0.1 0. 
TETRACHLOROETHENE <0.1 0^ 
TRICHLOROFLUOROMETHANE <0.1 0^ 
TRICHLOROETHENE <0.1 0^ 
VINYL CHLORIDE <0. 1 0^ 

kaftan Atrwicu Oust! at "D§ 

T H U O U W - t U T K l I V K I O T H P U U I H l A l l l i r V I l IW M A U T H U I I I 11 II I 



ô ge 46 
Receivedi 07/30/91 

SAMPLE ID BG361 24.0-25.0 

.409 

REPORT 
Results by Sample 

Work order # 91-07-330 
Continued From Above 

FRACTION 21A TEST CODE 8010 B NAME PPROBABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

Notes and Definitions for this Report: 

EXTRACTED _ 
DATE RUN 
ANALYST P/R 
UNITS 

08/06/91 
Q8/Q6/91 

MG/KG 

Unban AaancaaCoiiaclef 

n m DRortBTUtv wrrr no OMoervmtrun iw »* I .Tr»» t-j ixn i wrri irwfTTUP nwef l«< u/urrrt-w rYiM«»MT n P n i f I * -»•*»» i t n u v 



•to 'm-
Page 47 
Received* 07/30/91 
SAMPLE ID 8G361 38.9-39.3 

REPORT 
Results by sample 

Work Order # 91-07-330 

FRACTION 12& TEST CODE 80108 NAME PURGEABLE HALOCARBONB-BOIL 
Date & Time Collected 07/29/91 Category 

PARAMETER RESULT LIMIT 

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 

<o,i 0.1 
<0.1 0.1 
<0.1 0.1 
<o,i 0.1 
<o,i o.X 
<o,i oa 
<o,i o.i 
<o,i 0,1 
<o,i o.l 
<o,i 0.1 
<o ti 0.1 
<0,1 o.l 
<0.1 0.1 
<o,i oa 

0.1 
<ot; oa 
<0.1 0.1 
<0,1 0.1 
<o,i 0.1 
<0.1 0.1 
<o,i 0.1 
<0.1 0.1 
<o,l 0,1 

<oa 0,1 
<o,i 0,1 
<o,i , o.l 
<0.1 0.1 
<0.1 0.1 

'.aiaR ABttricawCaurftf 
k|*o<a>cU Ufcojlkaau, b e 

*nil« WPPOBT MAV WrtT UPWinrn t»-vin o t u r f n tv* t* 
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Page 48 
Receivedt 07/30/91 

REPORT 
Results by Saaple 

SAMPLE ID 8Q361 38.9-39.3 FRACTION 22h TEST CODE 80108 
Date & Time Collected 07/29/91 

Work Order # 91-07-330 
Continued From Above 

NAME PORGBABLB HALOCARBONB-BOIL 
Category . 

Notes and Def i n i t i o n s f o r t h i s Report: 

EXTRACTED 08/06/91 
DATE RUN 08/06/91 
ANALYST P/R 
UNITS MG/KG 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

District: gr>Sw,.-, i Date: H-P«? I 

Sample Location Vol. Collect. Sampler 
Valve or Receiver No. During Flush 

SAMPLE ID NUMBER SOLVENT 
USED 

SAMPLE 
ICED 

-ANALYSES REOUESTED 

P<- i » d i n 
/•»-/)? /« rr—?fr 

<; <?.••!*«, 0.<i-+.t. Vrr Pc> / « 
V r f 9 * lo 

r esf-f ,«-,. - 1/ V r r fC ir. 
vet f <i >o 

SCH* }*r.l-2t.i V C j 

2 « ? • > - ? , * Vtr.1 f » / * Peil . 

£G3CL 4. ts -S.n 
SC3ic 

Relinquished By F ^ L C H A ^ J - TW/», rv, 
Relinquished To Fen 

Relinquished By_ 
Relinquished To_ 

Relinquished By_ 
Relinquished To" 

Relinquished By_ 
Relinquished By" 

Date_ 
Date" 

Date_ 
Date" 

Date_ 
Date" 

7-?<)-«,. 

Date_ 
Date 

Laboratory: 
Received: 

P. c . 3 c j 717 

Date 
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Page 1 
Received: 

REPORT 
TO 

: 07/26/91 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 

ATTEN LARRY CAMPBELL 

CLIENT ENR03 SAMPLES 8 

FACILITY ROSWELL. NEW MEXICO 
ENR03 

WORK ID STATION 9 7821 
TAKEN 
TRANS FED X 
TYPE SOIL 

P.O. # 
INVOICE under separate cover 

SAMPLE IDENTIFICATION 
01 OSBH1 18.9 - 19.1 8010 
02 OSBH1 34.3 - 34.5 
03 OSBH2 9.9 - 1 0 . 1 
04 OSBH2 22.5 - 22.6 
05 OSBH2 31.1 - 31.3 
06 OSBH2 41.8 - 42.0 
07 OSBH2 55.2 - 55.4 
08 OSBH2 69.0 - 69.2 

REPORT 
08/05/91 09X26:18 

PREPARED Assaigai A n a l y t i c a l Labs 
BY 7300 J e f f e r s o n NE 

Work Order # 91-07-299 

Albuquerque. NM 87109 

ATTEN SYED RIZVI 
PHONE (5051345-8964 

CERTIFIED BY 

CONTACT LABMANAGER 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E..ALBUQUERQUE.N.M. 87109 

TEST CODES and NAMES used on t h i s workorder 
S PURGEABLE HALOCARBONS-SOIL 



(•li*. iP*'' ••̂  , a m ! *R-7 "!WiJRT1B>; '̂ Um- ***oi!S%*dIft sflPB7-2W < B > 

Received: 07/26/91 Results by Sample 

SAMPLE ID OSBHl 18.9 - 19.1 FRACTION 01A. TEST CODE 8010 8 NAME PURGEABLE HALOCARBONS—BOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1.2- DICHLOROBENZENE <0.1 0.1 
1.3- DICHLOROBENZENE <0.1 0.1 
1.4- DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1.1- DICHLOROETHANE <0.1 0.1 
1.2- DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 0^1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1.1.1- TRICHLOROETHANE <0.1 0.1 
1.1.2- TRICHLOROETHANE <0.1 0.1 
TETRACHLOROETHENE <0.1 0.1 
TRICHLOROFLUOROMETHANE <0.1 0.1 
TRICHLOROETHENE <0.1 p_J, 
VINYL CHLORIDE <0.1 0.1 

Heater. kmaitMaCauxMcl 

lialcpcrxknl Labor Ha hf. be 

TIIIS RPiWrMAYNOTBHRrWODIICWl lNPARTOR^ 
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Page 5 REPORT Work Order # 91-07-299 
Received: 07/26/91 Results by Sample Continued From Above 

SAMPLE ID OSBHl 34.3 - 34.5 FRACTION 02A. TEST CODE 8010 B NAME PPROBABLE HALOCARBONS-BOIL 
Date & Time Collected not specified Category 

Notes and De f i n i t i o n s f o r t h i s Report: 

EXTRACTED 08/01/91 
DATE RUN 08/01/91 
ANALYST D/R 
UNITS MG/KG 

It mber. Amcvkn CouacA of 

''•fcpsatstta Laboubx lu, loc. 

TIH$ RHTORT MAY NOT BB RnPROOIICHIl IN PART OR IN II I . W W KM IT H i l l P.XI"HI;SS WKIITl 'N r O H M W r O I ' l l l l l I ABOH ATOMY 



•A "li-Ai. XA'ib "c . - ^ ; J a Ubut, Tew t l(o» , _ ____ 1 -jf^« M fe^M 

flge 9* *>IB" ^HtotlP* Work order # 91-07-299 
Received: 07/26/91 Results by Saaple 

SAMPLE ID OSBH2 9.9 - 10.1 FRACTION 03A TEST CODE 8010 B NAME PURGEABLE HALOCARBONS -SOIL 
Date & Time Collected not specified Category 

PARAMETER RESULT LIMIT 

BROMODICHLOROMETHANE <0.1 0,1 
BROMOFORM <0.1 0,1 
BROMOMETHANE <0.1 0,1 
CARBON TETRACHLORIDE <0.1 0,1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0,1 
CHLOROMETHANE <0.1 0,1 
DIBROMOCHLOROMETHANE <0.1 0,1 
1,2-DICHLOROBENZENE <0.1 0,1 
1,3-DICHLOROBENZENE <0.1 0,1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0,1 
1,1-DICHLOROETHANE <0.1 o.i 
1,2-DICHLOROETHANE <0.1 0,1 
1,1-DICHLOROETHENE <0.1 o.i 
trans-1,2-DICHLOROETHENE <0.1 o t i 
1,2-DICHLOROPROPANE <0.1 0.1 
cis-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE <0.1 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 

Skater. AatariaaCouclaf 

liricpaxfcal Ukomak*. be 

TIIIS REPORT MAY NOT BB RRPROOIJCRD IN PART OR W HJ1J. WITIIODT Tl IB EXPRESS WRITTEN CONSENT OPT1DI t-ABORATQRY 



•RATI Bcaa Alb* New. 17109 

Order # 91-08-024 
08/16/91 14:31 

Assaigai Analytical Labs 

Test Description 
1,1.2-TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROFLUOROMETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Result 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 
< 0 . 1 

Unit 
0 . 1 
0 . 1 
0 . 1 
0 . 1 
0 . 1 

Sample: 08A 08BH6 4 7 . 0 - 4 7 . 2 Collected: 

Test D e s c r i p t i o n Result L i m i t 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1.1-DICHLOROETHANE <0.1 n. i 

1,2-DICHLOROETHANE <0.1 0.1 

Mcmbcn AnoiaaCauclcf 
itsScfca^st Lcbcssusis, tee. 

TIUS REPORT MAY NOT BB REPRODUCED tN PART OR W Pin J. WmiOtrr TUB EXPRESS WRDTTEN C 
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Units 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Anglysecj 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 

B Y 

D/R 
D/R 
D/R 
D/R 
D/R 

Units Analyzed By 

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 

D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
D/R 
n / p 

MG/KG 08/14/91 D/R 

08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 
08/14/91 

OP l i m LABORATORY 



Order # 91-08-024 
08/16/91 14:31 

Assaigai Analytical Labs 

Test Description Result Limit 
1,1-DICHLOROETHENE <0.1 0.1 
trans-1,2-DICHLOROETHENE <0.1 0.1 
1,2-DICHLOROPROPANE <0.1 0.1 
cis-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0.1 
1,1,1-TRICHLOROETHANE <0.1 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 

Sample: 09A OSBH6 52.6 - 52.8 Collected: 

Test Description Result Limit 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 

Member: AjanteiaCcMcl of 

Independent LAbof i ia r iu , t oc 

Tl IIS REPORT MAY NOT BB REPRODUCED D4 PAJtT OR IN PUI J. W ITI (OUT T| IB EXPRESS 
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Units Analysed; 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 

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 

CONSENT OP TT 01 l-ABORATOHY 



HCA! «AT< "NC.. leaa Albut. New! i7IW 

Order # 91-08-024 Assaigai Analytical Labs Page i s 
08/16/91 14X31 

Test Description Result Limit units Analyzed BY 
CHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/14/91 D/R 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TETRACHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 

Sample: 10A 08BH6 70.0 - 71.0 Collected: 

Test Description 
AROMATIC VOLATILE ORGANICS 

P a e n l 4* L j j r i . i t . 

o~n 

Mcn*or. America DMDCI of " {J 

THIS REFORT MAY NOT BB REPROIHlCWi W P^tTOT IN m r j ^ n i O I / r Tĵ WOjHKSS CONSENT OM ill.) Î B()RATORY 



Order # 91-08-024 
08/16/91 14:31 

Assaigai Analytical Labs Page 16 

Test D e s c r i p t i o n Result "nits Analyzed; By. 
BENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
ETHYL BENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
TOLUENE <0.1 0.1 MG/KG 08/14/91 D/R 
XYLENES <0.1 0.1 MG/KG 08/14/91 D/R 

PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
BROMOFORM <0.1 0.1 MG/KG 08/14/91 D/R 
BROMOMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
CARBON TETRACHLORIDE <0.1 o . i MG/KG 08/14/91 D/R 
CHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROFORM <0.1 0.1 MG/KG 08/14/91 D/R 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/14/91 D/R 

Mcnban Amnios CouxJ 

TJUS REPORT MAY HOT BB REPRODUCED IN PART OR IN PULL WITHOUT TUB EXPRESS WRITTEN CONSENT OP TUB LABORATORY 



order # 91-08-024 
08/16/91 14:31 

Assaigai Analytical Labs Page 17 

Test Description Result Limit units Analysed. ly. 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/14/91 D/R 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TETRACHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
TRICHLOROETHENE <0.1 0.1 MG/KG 08/14/91 D/R 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/14/91 D/R 

Sample: 11A OSBH7 22.1 - 22.3 Collected: 

Test Description Result Limit units Analyze^ By 
AROMATIC VOLATILE ORGANICS 0.1 
BENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
CHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
1,3-DICHLOROBENZENE n i 

<W • .JL. 
MG/KG 08/14/91 D/R 

1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
ETHYL BENZENE <0.1 0.1 MG/KG 08/14/91 D/R 
TOLUENE <0.1 0.1 MG/KG 08/14/91 D/R 
XYLENES <0.1 0.1 MG/KG 08/14/91 D/R 

PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/14/91 D/R 
BROMOFORM <U. 1 u. i HG / KG uo/14/Sl 

Mentor. AaBftcnCowBlor 

TIUS REPORT MAY NOT BB REPRODUCED W PART OR IN PUU. WITHOUT TUB EXPRESS WRITTEN CONSENT OP TUB l-ABORATORY 



Order # 91-08-024 
08/16/91 14:31 

Assaigai Analytical 

Test Description Result 
BROMOMETHANE <0.1 
CARBON TETRACHLORIDE <0.1 
CHLOROBENZENE <0.1 
CHLOROETHANE <0.1 
CHLOROFORM <0.1 
2-CHLOROETHYL VINYL ETHER <0.1 
CHLOROMETHANE < 0.1 
DIBROMOCHLOROMETHANE <0.1 
1.2- DICHLOROBENZENE <0.1 
1.3- DICHLOROBENZENE <0.1 
1.4- DICHLOROBENZENE <0.1 
DICHLORODIFLUOROMETHANE <0.1 
1.1- DICHLOROETHANE <0.1 
1.2- DICHLOROETHANE < 0.1 
1.1- DICHLOROETHENE <0.1 
trans-1,2-DICHLOROETHENE <0.1 
1.2- DICHLOROPROPANE <0.1 
cis-1,3-DICHLOROPROPENE <0.1 
1,1,2,2-TETRACHLOROETHANE < 0.1 
trans-1,3-DICHLOROPROPENE <0.1 
METHYLENE CHLORIDE <0.1 
1.1.1- TRICHLOROETHANE <0.1 
1.1.2- TRICHLOROETHANE <0.1 
TETRACHLOROETHENE <0.1 
TRICHLOROFLUOROMETHANE <0.1 
TRICHLOROETHENE <0.1 
VINYL CHLORIDE <0.1 

Miiton AmgrlMCautJaf 
InkpndEol Ubmattt, Inc. 

TIUS REPORT MAY NOT BE REPRODUCED IN PART OR IN PUU. WIT 
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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 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Analysed gy 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 
08/14/91 D/R 

OP TUB LABORATORY 



I ASSAIGAI 
ANALYTICAL 

WORK ORDER 

7885 

•HAZARDOUS •NON-HAZARDOUS 
DATE RECEIVED ESTIMATED COST 

'CUSTOMER P.O. NUMBER TIME RECEIVED DUE DATE/ / 

I ACCOUNT INFORMATION 
1 CUSTOMER'S NAME j ^ ' CONTACT • / -

ADDRESS , PHONE NUMB :R 

: iTY / STATE / ZIP 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
JAME 

| ADDRESS 

:iTY / STATE / ZIP 

CONTACT 

PHONE NUMBER 
PAYMENT REC'D. 

OPEN ACCOUNT 

CASH 

CHECK NUMBER 

'SPECIAL BILLING INSTRUCTIONS 

SAMPLE INFORMATION 
TYPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION A YD / OR SAMPLE SITE 

• WATER 

I Q ^ S O I L 

' • OIL 

• SLUDGE 

• OTHER 

ll 
NO. OFCONTAINS3S 

REGULAR (10WKG DAYS) 

• RUSH (3 DAYS) 

| | EMERGENCY (STATl1 

• WATER 

I Q ^ S O I L 

' • OIL 

• SLUDGE 

• OTHER 

ll 
NO. OFCONTAINS3S 

REGULAR (10WKG DAYS) 

• RUSH (3 DAYS) 

| | EMERGENCY (STATl1 

• WATER 

I Q ^ S O I L 

' • OIL 

• SLUDGE 

• OTHER H •(SUBJECTTO WORK LOG) 

• WATER 

I Q ^ S O I L 

' • OIL 

• SLUDGE 

• OTHER H •(SUBJECTTO WORK LOG) 
SAMPLE DELIVERED BY SIGNATURE DATE 

ANALYSIS REQUEST 

WORK DESCRIPTION. 

f - f / > 

SPECIAL INSTRUCTIONS. 

BILLING: • P I C K U P I |MAIL 
LOGGED IN BY 

7300 Jefferson NE • Albuquerque. New Mexico 87109 • (505)345-8964 • FAX (505) 345-7259 
CUSTOM? P 



ICJBOU New » 

Assaigai Analytical Labs 
7300 Jefferson MB 
Albuquerque, NM 87109 

Attn: 8YED 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: 

Order #: 91-08-048 
Date: 08/20/91 14:21 
Work ID: STA 9 0.S.YARD 
Date Received: 08/06/91 
Date Completed: 08/20/91 

7908 

Sample 
Number 
01 OSBH7 
03 0SHB8 
05 0SBH8 
07 0SBH9 

Sample 
Description 
33.5 - 33.7 
4.6 - 4.9 
49.7 - 49.9 
32.0 - 32.5 

SAMPLE IDENTIFICATION 

Sample 
Number 
02 
04 
06 
08 

Sample 
Description 

OSBH7 37.0 - 37.2 
OSBH8 33.9 - 34.1 
OSBH9 4.5 - 4.9 
OSBH9 49.5 - 49.7 

Member: A r n i c a Cornel cf 

Irali |MiiMil Ubauorra, me. 

THIS REPORT MAY NOT BB REPRODUCED IN PART OR IN PUU. WITHOUT TUB EXPRESS WRITTEN CONSENT OP Tt IB l-ABORATORY 



' VUM NCW 17105 

order # 91-08-048 
08/20/91 14:21 

Assa iga i A n a l y t i c a l Labs Page 2 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.EALBUQUERQUE,N.M. 87109 

C e r t i f i e d By 
SYED N . RTZVI 

Member. Amnion Ceuci of nsSssSl 
IndcpcnAml I lUaHork*. tat. 

THIS REPORT HA V NOT BB REPRODUCED IN PART OR IN PUU. WITHOUT Tl IB BXPRESS WRITTEN CONSENT OP THB LABORATORY 



ordar # 91-08-048 
08/20/91 14:21 

Assaigai Analytical Labs Page 3 

TEST RESULTS BY SAMPLE 

Sample: 01A OSBH7 33.5 - 33.7 Collected: 

Test D e s c r i p t i o n Result L i m i t U n i t s Analyzed l y 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
BROMOFORM <0.1 0.1 MG/KG 08/15/91 SR 
BROMOMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CARBON TETRACHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROFORM <0.1 0.1 ' MG/KG 08/15/91 SR 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 . MG/KG 08/15/91 SR 
CHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
DlBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/15/91 SR 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 

Nfcinbari AonrkMCcuclaf 
IndrpEoafcal Ubaiitaibi, nc 

T1HS REPORT MAY NOT BB REPRODUCED IN PART OR IN PUU. WITHOUT TUB EXPRESS WRITTEN CONSENT OP Tl 03 LABORATOR Y 



• tiai'llCA' * '" 'RAT1 ' ' N C team »Jm New -7109 

Order # 91-08-048 Assaigai Analytical Labs Page 4 
08/20/91 14:21 

Test D e s c r i p t i o n Result Limit "nits Analyzed sy 
METHYLENE CHLORIDE <0.1 0. 1 MG/KG 08/15/91 SR 
1,1,1-TRICHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
1,1,2-TRICHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
TETRACHLOROETHENE <0.1 0. 1 MG/KG 08/15/91 SR 
TRICHLOROFLUOROMETHANE <0.1 0. 1- MG/KG 08/15/91 SR 
TRICHLOROETHENE <0.1 0. 1 MG/KG 08/15/91 SR 
VINYL CHLORIDE <0.1 0. 1 MG/KG 08/15/91 SR 

Sample: 02A 08BH7 37.0-37.2 Collected: 

Test D e s c r i p t i o n Result Unit. U n i t s Analyzed By 
AROMATIC VOLATILE ORGANICS 0.1 
BENZENE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
ETHYL BENZENE V 0.19 0.1 MG/KG 08/15/91 SR 
TOLUENE <0.1 0.1 MG/KG 08/15/91 SR 
XYLENES 0.44 0.1 MG/KG 08/15/91 SR 

PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
BROMOFORM <0.1 0.1 MG/KG 08/15/91 SR 
BROMOMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CARRON TFTRACHT/iRTnF •ern. i n. i MR/KR nn /i *5 /QI KR 
CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 



order # 91-08-048 
08/20/91 14:21 

Assaigai Analytical Labs Page 5 

Test DescriDtion Result MBit. units Analyzed BY 
CHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROFORM <0.1 0.1 MG/KG 08/15/91 SR 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/15/91 SR 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
TETRACHLOROETHENE r o.i7 0.1 MG/KG 08/15/91 SR 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
TRICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 

Mentor: AmmAemCamtat 
lakcpcaJcia UhanHelea, mt. 

THIS REPORT MAY NOT BB REPRODUCED IN PART OR IN PUU. WITHOUT TUB EXPRESS WRITTEN CONSENT OP TUB IABORATOR Y 
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Sample: 03A 08HB8 4.6 - 4.9 Collected: 

Test D e s c r i p t i o n Result L i m i t 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 
BROMOFORM <0.1 0.1 
BROMOMETHANE <0.1 0.1 
CARBON TETRACHLORIDE <0.1 0.1 
CHLOROBENZENE <0.1 0.1 
CHLOROETHANE <0.1 0.1 
CHLOROFORM <0.1 0.1 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 
CHLOROMETHANE <0.1 0.1 
DIBROMOCHLOROMETHANE <0.1 0.1 
1,2-DICHLOROBENZENE <0.1 0.1 
1,3-DICHLOROBENZENE <0.1 0.1 
1,4-DICHLOROBENZENE <0.1 0.1 
DICHLORODIFLUOROMETHANE <0.1 0.1 
1,1-DICHLOROETHANE <0.1 0.1 
1,2-DICHLOROETHANE <0.1 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-1,3-DICHLOROPROPENE <0.1 0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 
trans-1,3-DICHLOROPROPENE <0.1 0.1 
METHYLENE CHLORIDE <0.1 0 1 
1,1,1-TRICHLOROETHANE <0.1 0.1 

THIS REPORT MAY NOT BB REPRODUCED IN PART OR IN PUU. WITI KNIT TUB BXPI 

Page 6 

units Analyzed 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/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 
via. iv a. 08 '15 '91 SR 
MG/KG 08/15/91 SR 
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Test D e s c r i p t i o n Result L i m i t units Analyzed; By 
1,1,2-TRICHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
TETRACHLOROETHENE <0.1 0. 1 MG/KG 08/15/91 SR 
TRICHLOROFtUOROMETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
TRICHLOROETHENE <0.1 0. 1 MG/KG 08/15/91 SR 
VINYL CHLORIDE <0.1 0. 1 MG/KG 08/15/91 SR 

Sample: 04A OSBH8 33.9-34.1 Collected: 

Test D e s c r i p t i o n Result L i m i t U n i t s Analvzed By 
PURGEABLE HALOCARBONS-SOIL 0. 1 
BROMODICHLOROMETHANE <0.1 . o. 1 MG/KG 08/15/91 SR 
BROMOFORM <0.1 0. 1 MG/KG 08/15/91 SR 
BROMOMETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
CARBON TETRACHLORIDE <0.1 0. 1 MG/KG 08/15/91 SR 
CHLOROBENZENE J< 0.12 0. 1 MG/KG 08/15/91 SR 
CHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
CHLOROFORM <0.1 0. 1 MG/KG 08/15/91 SR 
2-CHLOROETHYL VINYL ETHER <0.1 0; 1 MG/KG 08/15/91 SR 
CHLOROMETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
DIBROMOCHLOROMETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0. 1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0. 1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0. 1 MG/KG 08/15/91 SR 
DICHLORODIFLUOROMETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
1,2-DICHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 

Mccobon AnaricnCouclof 
Independent Ubcnwiu, bc 

THIS REPORT MAY HOT BB REPRODUCED W PART OR W PULL WITHOUT H IB EXPRESS WRITTEN CONSENT OP TUB lABORATOKY 



Order # 91-08-048 
08/20/91 14:21 

Assaigai Analytical Labs Page 8 

Test D e s c r i p t i o n Result I4w*t units Analyzed fiY 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/15/91 SR 
cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
TETRACHLOROETHENE Y- 0.16 0.1 MG/KG 08/15/91 SR 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
TRICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
VINYL CHLORIDE <0.1 O.i nG/Ku U O / 1 3 / 9 1 SR 

Sample: OSA OSBH8 49.7 - 49.9 Collected: 

Test D e s c r i p t i o n Result L i m i t U n i t s Analyzed By 
AROMATIC VOLATILE ORGANICS 0.1 

W . JL. A 1 
\M • JL 

Mrs ivn no n c / a t 
W W / JL >J> y 3> A 

CO 

u n CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
ETHYL BENZENE * 0.14 0.1 MG/KG 08/15/91 SR 
TOLUENE <0.1 0.1 MG/KG 08/15/91 SR 

U . J O . l MG/KG 08/15/91 SR 

Mcmbon AmfcanCoux lo f 

lnrfcpcadtal Ubgra la i ca , b e 

TIUS REPORT MAV NOT BB REPRODUCED IN PART OR IN PUU. WTntOUT TUB EXPRESS WRITTEN CONSENT OP THE LABORATORY 



Order § 91-08-048 
08/20/91 14:21 

Assaigai Analytical 

Test D e s c r i p t i o n Result 
PURGEABLE HALOCARBONS-SOIL 
BROMODICHLOROMETHANE <0.1 
BROMOFORM ' <0.1 
BROMOMETHANE <0.1 
CARBON TETRACHLORIDE <0.1 
CHLOROBENZENE <0.1 
CHLOROETHANE <0.1 
CHLOROFORM <0.1 
2-CHLOROETHYL VINYL ETHER <0.1 
CHLOROMETHANE <0.1 
DIBROMOCHLOROMETHANE <0.1 
1.2- DICHLOROBENZENE <0.1 
1.3- DICHLOROBENZENE <0.1 
1.4- DICHLOROBENZENE <0.1 
DICHLORODIFLUOROMETHANE <0.1 
1.1- DICHLOROETHANE <0.1 
1.2- DICHLOROETHANE <0.1 
1.1- DICHLOROETHENE <0.1 
trans-1,2-DICHLOROETHENE <0.1 
1.2- DICHLOROPROPANE <0.1 
cis-1,3-DICHLOROPROPENE <0.1 
1,1,2,2-TETRACHLOROETHANE <0.1 
trans-1,3-DICHLOROPROPENE <0.1 
METHYLENE CHLORIDE <0.1 
1.1.1- TRICHLOROETHANE <0.1 
1.1.2- TRICHLOROETHANE <0.1 
TETRACHLOROETHENE <0.1 
TRICHLOROFLUOROMETHANE <0.1 
TRICHLOROETHENE <0.1 
VINYL CHLORIDE <0.1 

MEBBCTS taamkmCauxtof 

Injctcmtnl I •borilflrfc*. be 

THIS REPORT HAY NOT BB REPRODUCED Di PART OR fN PULL WIT 
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Units Analysed, gy 

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 
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 

OP TUB LABORATORY 
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Sample: 06A OSBH9 4.5 - 4.9 Collected: 

Test Description. Result units Analyzed BY 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
BROMOFORM <0.1 0.1 MG/KG 08/15/91 SR 
BROMOMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CARBON TETRACHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROFORM <0.1 0.1 MG/KG 08/15/91 SR 
2-CHLOROETHYL VINYL ETHER <Q.l 0.1 MG/KG 08/15/91 SR 
CHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
x , x - u x c n i j u i X u i i i n c i n j c i »̂ r t , •% v u • X <r» . 

U . X n u / jvu u o i X J / ? X r*T\ 
Ot\ 

trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROPROPANE <0.1 0.1 MG/KG 08/15/91 SR 
Cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 

Member. / U n t o . Couxl of \ 5 S 5 f ^ 

l i>dcpeacba|jU>aialabskc. 

Till* REPORT MAY NOT BB REPRODUCED IN PART OR IN PUU. WITHOUT TUB EXPRESS WRITTEN CONSENT OPTHH IABORATOR Y 
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Test Description 
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 

»nits Analyzed; 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 

Sample: 07A 08BH9 32.0 - 32.5 collected: 

Test Description Result Limit Units Analyzed By 
PURGEABLE HALOCARBONS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
BROMOFORM <0.1 0.1 MG/KG 08/15/91 SR 
BROMOMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CARBON TETRACHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROFORM <0.1 0.1 MG/KG 08/15/91 SR 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 

Mcafcar: AoBricsaCeoaelol 
tndcjnssi Uboftuilu, kc 

TIM REPORT MAV NOT BB REPRODUCED IN PART OR IN PULL WmtOUTTlIB EXPRESS WRITTEN CONSENT OP TIM I ABORATORY 
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Test D e s c r i p t i o n Result Unit "nits Analyzed; ly. 
1,1-DICHLOROETHENE <0.1 0. 1 MG/K6 08/15/91 SR 
trans-1,2-DICHLOROETHENE <0.1 0. 1 MG/KG 08/15/91 SR 
1,2-DICHLOROPROPANE <0.1 0. 1 MG/KG 08/15/91 SR 
cis-1,3-DICHLOROPROPENE <0.1 0. 1 MG/KG 08/15/91 SR 
1,1,2,2-TETRACHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
trans-1,3-DICHLOROPROPENE <0.1 0. 1 MG/KG 08/15/91 SR 
METHYLENE CHLORIDE <0.1 0. 1 MG/KG 08/15/91 SR 
1,1,1-TRICHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
1,1,2-TRICHLOROETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
TETRACHLOROETHENE <0.1 0. 1 MG/KG 08/15/91 SR 
TRICHLOROFLUOROMETHANE <0.1 0. 1 MG/KG 08/15/91 SR 
TRICHLOROETHENE <0.1 0. 1 MG/KG 08/15/91 SR 
VINYL CHLORIDE <0.1 0. 1 MG/KG 08/15/91 •n «-% 

O K 

Sample: OOA OSBH9 49.5-49.7 Collected: 

Test D e s c r i p t i o n Result Mroit Units Analyzed By 
AROMATIC VOLATILE ORGANICS 0.1 

<0.1 U . J. nU/Kla UO/ 1 3 / 3>X 
r t r \ 
O K 

CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
ETHYL BENZENE <0.1 0.1 MG/KG 08/15/91 SR 
TOLUENE <0.1 0.1 MG/KG 08/15/91 SR 
XYLENES <0.1 O . l MG/KG 0 8 / l b / S l SK 

THIS REPORT MAY NOT BB REPRODUCED IN PART OR IN PUU. WITHOUT TUB EXPRESS WRITTEN CONSENT OP TUB LABORATORY 
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Test Description Result Unit Units Analyzed; fiy. 
PURGEABLE HALOCARBOMS-SOIL 0.1 
BROMODICHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
BROMOFORM ' <0.1 0.1 MG/KG 08/15/91 SR 
BROMOMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CARBON TETRACHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROFORM <0.1 • 0.1 MG/KG 08/15/91 SR 
2-CHLOROETHYL VINYL ETHER <0.1 0.1 MG/KG 08/15/91 SR 
CHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
DIBROMOCHLOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,3-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
1,4-DICHLOROBENZENE <0.1 0.1 MG/KG 08/15/91 SR 
DICHLORODIFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,2-DICHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
1,2-DICHLOROPROPANE 
Cis-1,3-DICHLOROPROPENE 

<0.1 0.1 MG/KG 08/15/91 SR 1,2-DICHLOROPROPANE 
Cis-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2,2-TETRACHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
trans-1,3-DICHLOROPROPENE <0.1 0.1 MG/KG 08/15/91 SR 
METHYLENE CHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,1-TRICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
1,1,2-TRICHLOROETHANE <0.1 0.1 MG/KG 08/15/91 SR 
TETRACHLOROETHENE <0.1 0.1 MG/KG 08/15/91 SR 
TRICHLOROFLUOROMETHANE <0.1 0.1 MG/KG 08/15/91 SR 
TRICHLOROETHENE <0.1 o.i MG/KG 08/15/91 SR 
VINYL CHLORIDE <0.1 0.1 MG/KG 08/15/91 SR 

Member. Amoriom Caucl at 

InJcpendBil I .boriKwk., he 

THIS REPORT MAY NOT BB REPRODUCED rN PART OR IN PULL WITHOUT THB EXPRESS WRITTEN CONSENT OP THB LABORATORY 
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TEST METHODOLOGIES 

8010S = USEPA SW-846 METHOD # 8010 

8020 - USEPA'SW-846 METHOD t 8020 

Member. AamkmCaonctot 

THIS REPORT MAY NOT BE REPRODUCED IN PART OR IN PU1L WITHOUT THB EXPRESS WRITTEN CONSENT OP THB MBORATORY 
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I ASSAIGAI 
ANALYTICAL 
LABORATORIES 

WORK ORDER 

7908 

L •HAZARDOUS •NON-HAZARDOUS 
DATE RECEIVED / 

" /<- / " ' / 

ESTIMATED COST 

CUSTOMER P.O. NUMBER 

1 

TIME RECEIVED DUE DATE / / 

1 ACCOUNT INFORMATION 
fcjSTOMER'S NAMB— 

I c . - '.:,,/ ( , i /,.. .... .... L\. 
CONTACT t. , , / 

JDDRESS j / PHONE NUMBER / 

& j v fie* 
: iTY I STATE / ZIP 

PARTY RESPONSIBLE FOR PAYMENT IF OTHER THAN ABOVE ACCOUNT STATUS 
NAME 

IDORESS 

CONTACT 

PHONE NUMBER 

CITY / STATE / ZIP 

PAYMENT REC'D. 

OPEN ACCOUNT 

CASH 

CHECK NUMBER 

PECIAL BILLING INSTRUCTIONS 

I 
i 

SAMPLE INFORMATION 
TPE OF SAMPLE NO. OF SAMPLES •TURN AROUND TIME SAMPLE IDENTIFICATION AND / OR SAMPLE SITE 

• WATER 

£5^ SOIL 
• OIL 
• SLUDGE 
Q OTHER 

/ 
/ • 

NO. OF CONTAINERS 

f ^ R E G U L A R (10WKG DAYS) 

f l RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 

• WATER 

£5^ SOIL 
• OIL 
• SLUDGE 
Q OTHER 

/ 
/ • 

NO. OF CONTAINERS 

f ^ R E G U L A R (10WKG DAYS) 

f l RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 

• WATER 

£5^ SOIL 
• OIL 
• SLUDGE 
Q OTHER 

C 

f ^ R E G U L A R (10WKG DAYS) 

f l RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 

• WATER 

£5^ SOIL 
• OIL 
• SLUDGE 
Q OTHER 

C 

f ^ R E G U L A R (10WKG DAYS) 

f l RUSH (3 DAYS) 

|_J EMERGENCY (STAT) 

•(SUBJECT TO WORK LOG) 
SAMPLE DELIVERED 8Y SIGNATURE —DATE / 

/ 

ANALYSIS REQUEST 

ORK DESCRIPTION. 

/ ' -

ECIAL INSTRUCTIONS. 

rf LLING: • PICKUP • M A I < -
LOGGED BY 

- *"* ' A 

I 00 Jefferson NE • Albuquerque. New Mexico 87109 *-"(505) 345-8964 • FAX (505) 345-7259 



TRANSWESTERN PIPELINE COMPANY 

CHAIN OF CUSTODY 

Di s t r i c t : gos^t^L.L Date: t?-S- cl > 

Sample Location Vol. Collect. Sampler 
Valve or Receiver No. During Flush 

3T»T. 9 . «a.f voce _ _mj£31jlLfi 

SAMPLE I D NUMBER SOLVENT 
USED 

SAMPLE 
I C E D 

ANALYSES REOUESTED 

Yl£JT JPal a 

4 f « UO 4.C - 4. 1 V * X J fo . , 
a C A M P 3 i . ^ . 3 » . l yes Jf * J & 

yes 
o f ft MQ l . ? -

VfT^f 15* 1 a 

Relinquished Bv ^ A A L €H»**M.~r /Tuy/*i. 
Relinquished To i**!?^ — x 

Date 
Date f , 

Relinquished By_ 
Relinquished To" 

Relinquished By_ 
Relinquished To_ 

Relinquished By_ 
Relinquished By_ 

Date_ 
Date" 

Date_ 
Date" 

Date_ 
Date 

Laboratory:. A>5*H£/^/ L / fr l S 
Received: Date 



APPENDIX C 

LABORATORY RESULTS 
AND 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 



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 
A t t n : LARRY CAMPBELL 
Invoice Number: 911774 

Order #: 91-08-239 
Date: 09/05/91 12:15 
Work ID: STATION 9 7752 
Date Received: 08/22/91 
Date Completed: 09/05/91 

****************************** 
* REFERENCE WO#: 91-07-215 * 
************************************************************** 

SAMPLE IDENTIFICATION 

Sample 
Number 
03 
05 
07 
09 

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

PIT I 2.8 - 3.0 
PIT I 13.5 - 13.7 
PIT I 26.8 - 27.0 
PIT I 41.6 - 41.8 

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

Sample 
Number 
04 PIT I 9.2 - 9.4 
06 PIT I 18.8 - 19.0 
08 PIT I 30.6 - 30.8 
10 PIT I 43.5 - 43.7 

Mcnbcc America Coucacf 

InJcpattaH I ihonurto, be. 

THIS REPORT MAV NOT BB REPRODUCED 04 PART OR IN PULL WITHOUT TUB EXPRESS WRITTEN CONSENT OP TUB LABORATORY 



order # 91-06-239 
09/05/91 12:15 

Assaigai Analytical Labs Page 2 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

SYED N. RIZVI 

Nfcmbcr: Anertcta Couacl ot 

IndcTcodEnlUbofllatlu, toc 

ÎRT MAY HOTBERrrnomicEnmp/iHTOiiu; ni; J. v.iniotrniir r-nni": wRniTiiromiin r on i i m i *nnR» tnRV 
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Order # 91-08-239 Assaigai Analytical Labs Page 3 
09/05/91 12:15 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS Minimum: 5.0 Maximum: loo 
Method: EPA 418.1 

Sample Sample ! Description Result U n i t s Extracted Analyzed BY 
03A PIT I 2.8 - 3.0 25,000 MG/KG 08/30/91 09/05/91 PV 
04A PIT I 9.2 - 9.4 39,000 MG/KG 08/30/91 09/05/91 PV 
05A PIT I 13.5 - 13.7 55,000 MG/KG 08/30/91 09/05/91 PV 
06A PIT I 18.8 - 19.0 20,000 MG/KG 08/30/91 09/05/91 PV 
07A PIT I 26.8 - 27.0 11,000 MG/KG 08/30/91 09/05/91 PV 
08A PIT I 30.6 - 30.8 16 MG/KG 08/30/91 09/05/91 PV 
09A PIT I 41.6 - 41.8 16 MG/KG 08/30/91 09/05/91 PV 
10A PIT I 43.5 - 43.7 56 MG/KG 08/30/91 09/05/91 PV 

Mcaben America Ouciaf 
lî kptudurt Lttcrttoita, mc 



Assaigai A n a l y t i c a l 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 
A t t n : LARRY CAMPBELL 
Invoice Number: 911769 

Order #: 91-08-240 
Date: 09/03/91 13:53 
Work ID: STATION #9 7784 
Date Received: 08/22/91 
Date Completed: 09/03/91 
REFERENCE W0#: 91-07-257 

SAMPLE IDENTIFICATION 

Sample Sample 
Number D e s c r i p t i o n 
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 
11 PIT 3 BH-2 25.0 - 25.2 

Sample Sample 
Number D e s c r i p t i o n 
02 PIT 2 SAMPLE 002 
04 PIT 2 29.1-29.3 
06 PIT 2 44.1-44.3 
08 PIT 5 69.9 - 70.1 
10 
12 PIT 3 BH-1 30.7 - 30.9 

T i l l * REPORT MAY HOT BE REPRODUCED IN PART OR P< . V d W'TlKMrTTIIB RXCRF-tS W u m t N C O N W ' l OP W I H IBOYt VTr>RY 



• i... ..HCAX JIATC._. ._•.(!• teaor... ._. Albucj. % ...JewK. 1109 

Order # 91-08-240 Assaigai Analytical Labs Page 2 
09/03/91 13:53 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

SYED N. RIZVI 

IjjU^EjORT K^yyyg- BB RFjjj^^TO rtLEAj^R IN P^^^l Kxrr^^KjPRFJtS^^pN cctt^gg PTimaaligKTORYl 
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Order # 91-08-240 
09/03/91 13:53 

Assaigai Analytical Labs Page 3 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS 
Method: EPA 418.1 

Sample 
01A 
02A 
03A 
04A 
05A 
06A 
07A 
08A 
09A 
10A 
11A 
12A 

Sample D e s c r i p t i o n 
PIT 2 SAMPLE 001 

SAMPLE 002 PIT 
PIT 
PIT 
PIT 
PIT 
PIT 
PIT 

2 
2 
2 
2 
2 
2 
2 

26.0 
29.1 
39.8 
44.1 
57.5 
69.9 

PIT 3 BH-2 
PIT 3 BH-1 

26.2 
29.3 
39.9 
44.3 
57.8 
70.1 

25.0 - 25.2 
30.7 — 30.9 

Minimum: 

Result 
<5.0 

13,000 
170 

<5.0 
2600 

44 
250 

<5,0 

<5.0 
<5.0 

5.0 Maximum: 100 

U n i t s 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Extracted 
08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 
08/30/91 

Analyzed 
09/03/91 
09/03/91 
09/03/91 
09/03/91 
09/03/91 
09/03/91 
09/03/91 
09/03/91 

By. 
PV 
PV 
PV 
PV 
PV 
PV 
PV 
PV 

MG/KG 08/30/91 09/03/91 PV 
MG/KG 08/30/91 09/03/91 PV 

Member; American Camel ef 
Infcptadait LaboTikvica, be 
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Assaigai A n a l y t i c a l Labs 
7300 J e f f e r s o n 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 
A t t n : LARRY CAMPBELL 
Invoi c e Number: 911768 

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 WO#: 91-07-276 

7799 

SAMPLE IDENTIFICATION 

Sample Sample Sample Sample 
Number D e s c r i p t i o n Number D e s c r i p t i o n 
01 SG 91 28.6 - 28.8 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 



Order # 91-08-241 
09/03/91 13:52 

.Ubuq.. , ...<e*kiv ..1109 

A s s a i g a i A n a l y t i c a l Labs Page 2 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E.,ALBUQUERQUE,N.M. 87109 

C e r t i f i e d 
SYED N. RIZVI 

id Qy 

Nfcffifcor A n o k a C t u d 

IiJcyunkjl I ihnrmrld, b e 
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Order # 91-08-241 Assaigai Analytical Labs Page 3 
09/03/91 13:52 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS Minimum: 5.0 Maximum: 100 
Method: EPA 418.1 

Sample Sample Description Result Un i t s Extracted Analyzed By 
01A SG 91 28.6 - 28.8 <5.0 MG/KG 08/30/91 09/03/91 PV 
02A SG 86 13.5 - 13.7 18,000 MG/KG 08/30/91 09/03/91 PV 
03A SG 86 18.7 - 18.9 5200 MG/KG 08/30/91 09/03/91 PV 
04A SG 86 24.9 - 25.1 <5.0 MG/KG 08/30/91 09/03/91 PV 
05A SG 86 35.0 - 35.2 8.0 MG/KG 08/30/91 09/03/91 PV 
06A SG 86 40.5 - 40.7 <5.0 MG/KG 08/30/91 09/03/91 PV 

s s i a a C a s s S s * ^ ^ ^ ^ T 
Indcpenfcat Lftbarilaka, fat "tawf"^ 

TIIIS REPORT MAY NOT BB REPRODUCED W PART OR IN RJLLWrniOUT THBJUffRESS WRfrrfN CONSEKlflFTtffl LABORATORY, 



Assaigai Analytical Labs 
7300 Jefferson MB 
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 
A t t n : 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 

7848 

******************************************* 
* REFERENCE WO#: 91-07-330 * 
************************************************************** 

SAMPLE IDENTIFICATION 

Sample Sample Sample Sample 
Number De s c r i p t i o n Number De s c r i p t i o n 
01 OSBH3 02 SG349 0-1.8 
03 SG349 2.9-4.6 04 SG349 9.0-10.0 
05 SG349 14.0-14.8 06 SG349 20.3-21.3 
07 SG349 25.3-26.3 08 SG349 29.7-30.4 
09 SG360 0.0-2.5 10 SG360 4.0-5.0 
11 SG360 9.0-9.9 12 SG360 14.0-14.7 
13 SG360 19.0-20.0 14 SG360 24.0-25.0 
15 SG360 29.0-29.4 16 SG361 0-2.5 
17 SG361 4.0-5.0 18 SG361 9.0-10.0 

Menken American Cornel ot 

infcfcn&sl Labctasnica, n c 

TIIIS REPORT MAY HOT 88 REPROOUCED IN PAHTfW IV • • ' WITHOUT 1KB EXIT r M WRI) TBI' ''ONSEN? OP D m MBORATORY 



ICAL 1ATO eaon, Jbuqi 109 

Order # 91-08-246 
09/05/91 12:13 

Assaigai Analytical Labs Page 2 

SAMPLE IDENTIFICATION 

Sample -
Number 
19 SG361 
21 SG361 

Sample 
'Description 
16.0-16.4 
24.0-25.0 

Sample 
Number 
20 SG361 
22 SG361 

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 

C e r t i f i e d By 
SYED N. RIZVI 

TU^j^pKT M^^pjBB RE^j^^XD M^^^R tN PU ŷK£l lOUT̂ ĝgPREM j^a^N CO^^££F TI[B jgbĵ RjK' TORY. 



Order # 91-08-246 
09/05/91 12:13 

Assaigai Analytical Labs Page 3 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS Minimum: 5.0 Maximum: 100 
Method: EPA 418.1 

Sample Sample D e s c r i p t i o n R e s u l t U n i t s E x t r a c t e d Analyzed BY 
01A OSBH3 <5.0 MG/KG 08/30/91 09/04/91 PV 
02A SG349 0-1.8 <5.0 MG/KG 08/30/91 09/05/91 PV 
03A SG349 2.9-4.6 <5.0 MG/KG 08/30/91 09/05/91 PV 
04A SG349 9.0-10.0 <5.0 MG/KG 08/30/91 09/04/91 PV 
05A SG349 14.0-14.8 <5.0 MG/KG 08/30/91 09/04/91 PV 
06A SG349 20.3-21.3 <5.0 MG/KG 08/30/91 09/04/91 PV 
07A SG349 25.3-26.3 <5.0 MG/KG 08/30/91 09/04/91 PV 
08A SG349 29.7-30.4 8.0 MG/KG 08/30/91 09/04/91 PV 
09A SG360 0.0-2.5 <5.0 MG/KG 08/30/91 09/04/91 PV 
10A SG360 4.0-5.0 <5.0 MG/KG 08/30/91 09/04/91 PV 
11A SG360 9.0-9.9 <5.0 MG/KG 08/30/91 09/04/91 PV 
12A SG360 14.0-14.7 8.0 MG/KG 08/30/91 09/04/91 PV 
13A SG360 19.0-20.0 <5.0 MG/KG 08/30/91 09/04/91 PV 
14A SG360 24.0-25.0 <5.0 MG/KG 08/30/91 09/04/91 PV 
15A SG360 29.0-29.4 20 MG/KG 08/30/91 09/04/91 PV 
16A SG361 0-2.5 <5. 0 MG/KG 08/30/91 09/04/91 PV 
17A SG361 4.0-5.0 <5. 0 MG/KG 08/30/91 09/04/91 PV 
18A SG361 9.0-10.0 <5.0 MG/KG 08/30/91 09/04/91 PV 
19A SG361 16.0-16.4 <5.0 MG/KG 08/30/91 09/04/91 PV 
20A SG361 19.5-19.8 <5. 0 MG/KG 08/30/91 09/04/91 PV 
21A SG361 24.0-25.0 <5.0 MG/KG 08/30/91 09/04/91 PV 
22A SG361 38.9-39.3 <5.0 MG/KG 08/30/91 09/04/91 PV 

Metrfwr American Camel at 

1iMkprnctaiiL.bc<Ualel, k c 

T t l i i i > lORT MAY l i m u t l h ^ ... . .vJ^J 111 PART OR CN I U U . WnilOUT W B EXPRESS Wl ' O F ITOl-ABORAV 
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Assaigai Analytical Labs 
7300 Jefferson KE 
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 
A t t n : 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 

7821 

******************************************* 

* REFERENCE WO#: 91-07-299 * 
************************************************************** 

SAMPLE IDENTIFICATION 

Sample 
Number 
01 
03 
05 
07 

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

OSBH1 18.9 - 19.1 
OSBH2 9.9 - 10.1 
OSBH2 31.1 - 31.3 
OSBH2 55.2 - 55.4 

Sample 
Number 
02 OSBH1 
04 OSBH2 
06 OSBH2 
08 OSBH2 

Sample 
De s c r i p t i o n 
34.3 - 34.5 
22.5 - 22.6 
41.8 - 42.0 
69.0 - 69.2 

Member. American Coaocl af 

Irefcprncbit Labcranrkj. mc. 

IRTMA hBRFJl 1 rNPll I KM rtl 



Order # 91-08-245 
09/06/91 08t52 

Assaigai Analytical Labs 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E..ALBUQUERQUE,N.M. 87109 

C e r t i f i e 
SYED N . 

MttrtScr, Amorfcan CoancJ ot 

Kalrprndoit Ubsctof lea, fee 
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Order # 91-08-245 Assaigai Ana l y t i c a l Labs Page 3 
09/06/91 08:52 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS Minimum: 5.0 Maximum: 100 
Method: EPA 418.1 

Sample Sample D e s c r i p t i o n Result U n i t s Extracted Analyzed By. 
01A OSBH1 18.9 - 19.1 12 MG/KG 08/28/91 09/04/91 PV 
02A OSBH1 34.3 - 34.5 <5.0 MG/KG 08/28/91 09/04/91 PV 
03A OSBH2 9.9 - 10.1 <5.0 MG/KG 08/28/91 09/04/91 PV 
04A OSBH2 22.5 - 22.6 <5.0 MG/KG 08/28/91 09/04/91 PV 
05A OSBH2 31.1 - 31.3 68 MG/KG 08/28/91 09/04/91 PV 
06A OSBH2 41.8 - 42.0 24 MG/KG 08/28/91 09/04/91 PV 
07A OSBH2 55.2 - 55.4 16 MG/KG 08/30/91 09/05/91 PV 
08A OSBH2 69.0-69.2 16 MG/KG 08/30/91 09/05/91 PV 

Sfcntor: Amajtoa Ccwxl of ̂ J ^ ^ ™ 



Assaigai Analytical Labs 
7300 Jefferson HE 
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 
A t t n : 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 IDENTIFICATION 

Sample Sample Sample Sample 
Number Description Number Description 
01 0SBH3 44.1-44.3 02 OSBH3 54.8-55.0 
03 OSBH4 27.5-27.7 04 OSBH5 14.0-14.2 
05 OSBH5 19.6-19.9 06 OSBH5 23.4-23.6 
07 OSBH6 13.6-13.8 08 OSBH6 47.0-47.2 
09 OSBH6 52.6-52.8 10 OSBH6 70.0-71.0 
11 OSBH7 22.1-22.3 

MecDber AmetknCcuclaf "gSSSr 
Ir-fcpendcxtf Ubaruaric*, b e 
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•KJAJ * A U NC< Tenon Ubuq Jew I "7109 

Order # 91-08-247 
09/06/91 09:01 

Assaigai Analytical Labs 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 
7300 JEFFERSON N.E..ALBUQUERQUE,N.M. 87109 

Cert i f iedVJBy 
SYED N. RIZVI 

ti«h|«jtifaM U k o , u c l e * , b e 



order # 91-08-247 
09/06/91 09:01 

Assaigai Analytical Labs Page 3 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS Minimum: S.O Maximum: 100 
Method: EPA 418.1 

Sample Sample Description Result U n i t s Extracted Analyzed By 
01A OSBH3 44.1-44.3 16 MG/KG 08/29/91 09/03/91 PV 
02A OSBH3 54.8-55.0 16 MG/KG 08/29/91 09/03/91 PV 
03A OSBH4 27.5-27.7 <5.0 MG/KG 08/29/91 09/03/91 PV 
04A OSBH5 14.0-14.2 <5.0 MG/KG 08/29/91 09/03/91 PV 
05A OSBH5 19.6-19.9 16 MG/KG 08/29/91 09/03/91 PV 
06A OSBH5 23.4-23.6 12 MG/KG 08/29/91 09/03/91 PV 
07A OSBH6 13.6-13.8 12 MG/KG 08/29/91 09/03/91 PV 
08A OSBH6 47.0-47.2 <5.0 MG/KG 08/29/91 09/03/91 PV 
09A OSBH6 52.6-52.8 <5.0 MG/KG 08/29/91 09/03/91 PV 
10A OSBH6 70.0-71.0 <5.0 MG/KG 08/29/91 09/03/91 PV 
11A OSBH7 22.1-22.3 <5.0 MG/KG 08/29/91 09/03/91 PV 

Member. Ameetetn Couct of 

livfepcodecl I^Bonlorke. kc. 
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Assaigai Analytical Labs 
7300 Jefferson ME 
Albuquerque, MM 87109 

Attn: SYED RIZVI 
Phone: (505)345-8964 

ENRON/TRANSWESTERN PIPELINE 
6381 N. MAIN STREET 
P.O. BOX 1717 
ROSWELL, NM 88202-1717 
A t t n : 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 

7908 

******************************************* 
* REFERENCE WO#: 91-08-048 * 
************************************************************** 

Sample 
Number 
01 
03 
05 
07 

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

U i j t J l i / 

OSHB8 
OSBH8 
OSBH9 

3J.D-33./ 
4.6-4.9 
49.7-49.9 
32.0-32.5 

SAMPLE IDENTIFICATION 

Sample 
Number 

04 
06 
08 

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

OSBH8 33.9-34.1 
OSBH9 4.5-4.9 
OSBH9 47.5-49.7 

riiiwwR Aatrtcmtt CoaseS &t 
liJcpcncfca Uborucfc*. k c 

B—BB B J H B B B V J ^ayyj^P 1 1 * 7 M^r^Ijjj^BBREij^C|f^^en IM^^B^yt IN PLf^L^yK>UT||U^^y2>ftr~SS ^tng^jn^M C O N ^ l ^ y n i B l^LBg^i' TORY. 



order # 91-08-248 
09/06/91 09:02 

Assa iga i A n a l y t i c a l Labs Page 2 

QUESTIONS ABOUT THIS REPORT SHOULD BE ADDRESSED TO: 
LABORATORY OPERATIONS MANAGER/ASSAIGAI ANALYTICAL 

7300 JEFFERSON N.E..ALBUQUERQUE,N.M. 87109 

C e r t i f i e d By 
SYED N. RIZVI 

Member AiauUea Cemacl of 
Irafcproctail Ubenlailca, kc. 
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order # 91-08-248 Assaigai Analytical Labs Page 3 
09/06/91 09:02 

REGULAR TEST RESULTS BY TEST 

TOTAL REC PET HYDROCARBONS Minimum: 5.0 Maximum: 100 
Method: EPA 418.1 

Sample Sample Description Result Units Extracted AnalY?ed By 
01A OSBH7 33.5-33.7 <5.0 MG/KG 08/28/91 09/04/91 PV 
02A OSBH7 37.0-37.2 12 MG/KG 08/28/91 09/04/91 PV 
03A OSHB8 4.6-4.9 12 MG/KG 08/28/91 09/04/91 PV 
04A OSBH8 33.9-34.1 <5.0 MG/KG 08/28/91 09/04/91 PV 
05A OSBH8 49.7=49.9 12 MG/KG 08/28/91 09/04/91 PV 
06A OSBH9 4.5-4.9 8.0 MG/KG 08/28/91 09/04/91 PV 
07A OSBH9 32.0-32.5 150 MG/KG 08/28/91 09/04/91 PV 
08A OSBH9 47.5-49.7 8.0 MG/KG 08/28/91 09/04/91 PV 



order # 91-11-156 Assaigai Analytical Labs Page 6 
11/20/91 14:50 

Test pescription Result Limit Units . Analyzed 
TOTAL REC PET HYDROCARBONS 8.0 5.0 MG/KG 11/19/91 

Mimbw: AflHteCeudof 
IHV|<I»IIII Ubaruoilu, bt> 

THIS REPORT MUST NOT IB USED IN ANY MANNER IV THE CLIENT OR ANY OTHER THIRD PART* TO CLAIM PRODUCT ENDORSEMENT »» THB 
NATIONAL LABORATORY VOLUNTARY ACCREDITATION FR00RAM OR ANY OTHER AOEHCY OF IHE UNITED STATES GOVERNMENT. 



ANALYTICAL LABORATORIES, INC. •7300MTasxa, NU • Alhtqaarcjua, H*w Muioo I71W 

order # 91-11-156 Assaigai Analytical Labs Page 7 
11/20/91 14150 

TEST METHODOLOGIES 

BENZENE, TOLUENE, ETHYLBENZENE, XYLENES: USEPA METHOD / 602/8020 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS(IN SOIL) " USEPA METHOD # 418.1 

t h s * * ! AjMhaiCemBclat 

Imkptodonj Uborooiln, be 
THIS REPORT MUST NOT H USED IN ANY MANNER RY THI CLIENT OR ANY OTHER THIRD PARTY TO CLAIM PRODUCT ENDORSEMENT RY THB 

NATIONAL LABORATORY VOLUNTARY ACCREDITATION PROORAM OR ANY OTHER AOENCY OF THE UNITED HATES GOVERNMENT. 



Metric Corporation 
1991 Soil TRPH Analytical Results 



TABLE * 

SUMMARY OF ANALYTICAL RESULTS FOR 
TOTAL RECOVERABLE PETROLEUM HYDROCARBON OCCURRENCE 

AT ROSWELL COMPRESSOR STATION 

PARAMETER SAMPLE NUMBER 

Pit 1 Pit 1 Pit 1 Pit 1 Pit 1 Pit 1 Pit 1 Pit 1 Pit 2 Pit 2 
2.8'-3.0» 9.2'-9.4» 13.5'-13.7' 18.8'-19.0' 26.8«-27.0» 30.6'-30.8' 41.6'-41.8« 43.5'-43.7' 001 002 
J <18.7'-18.9', 

Total Recoverable 
Petroleun Hydrocarbons 
(mg/kg) Method 418.1 

25,000 39,000 55,000 20,000 11,000 16 16 56 BOL 13,000 

PARAMETER SAMPLE NUMBER 

Pit 2 Pit 2 Pit 2 Pit 2 Pit 2 Pit 2 Pit 3, BH-1 Pit 3, BH-2 
26.0>-26.2* 29.1'-29.3' 39.8'-39.9' 44.1'-44.3» 57.5«-57.8' 69.9W0.1' 30.7'-30.9« 25.0'-25.2' 

Total Recoverable 
Petroleun Hydrocarbons 
(mg/kgi Method 418.1 

170 BOL 2600 44 250 BDL BOL BOL 

PARAMETER SAMPLE NUMBER 

SG 86 SC 86 SG 86 SG 86 SG 86 SG 91 SG 349 SG 349 SG 349 SG 349 
13.5'-13.7« 1B.7»-18.9» 24.9'-25.1» 35.0'-35.2« 40.5'-40.7» 28.6'-28.8> 0.0«-1.8» 2.9'-4.6j 9.0'-10.0< 14.0'U.B' 

Total Recoverable 
Petroleun Hydrocarbona 
(mg/kg) Method 418.1 

18,000 5200 BDL 8.0 BDL BDL BDL BDL BDL BDL 

14 



TABLE 4 (Continued) 

SUMMARY OF ANALYTICAL RESULTS FOR 
TOTAL RECOVERABLE PETROLEUM HYDROCARBON OCCURRENCE 

AT ROSWELL COMPRESSOR STATION 

PARAMETER SAMPLE NUMBER 

SG 349 SG 349 SG 349 SG 349 SG 360 SG 360 SQ 360 SG 360 SG 360 
20.3'-21.3» 25.3'-26.3' 29.7'-30.4» 0.0>-2.5« 4.0»-5.0» 9.0'-9.9» 14.0»-14.7» 19.0»-20.0» 24.0'-25.0* 

Total Recoverable 
Petroleun Hydrocarbona 
(mg/kg) Method 4^BT) 

BDL BDL BDL BDL BDL BDL BDL BDL BDL 

PARAMETER SAMPLE NUMBER 

SG 360 SG 361 SG 361 SG 361 SG 361 SG 361 SG 361 SG 361 OS BH-1 
29.0'-29.4» 0.0'-2.5' 4.0--5.0' 9.0'-10.0' 16.C-16.4' 19.5'-19.8' 24.0'-25.0' 38.9'-39.3' 18.9'-19.1' 

Total Recoverable 
Petroleun Hydrocarbona 
(mg/kg) Method 418.1 

2.0 BDL BDL BDL BDL BDL BOL BDL 12 

PARAMETER SAMPLE NUMBER 

OS BH-1 OS BH-2 OS BH-2 OS BH-2 OS BH-2 OS BH-2 OS BH-2 OS BH-3 
34.3'-34.5' 9.9'-10.1' 22.S'-22.6' 31.1'-31.3' 41.8'-42.0' 55.2'-55.4' 69.0'-69.2' 21.0'-21.2» 

Total Recoverable 
Petroleum HydrocBrbons 
(mg/kg) Method 418.1 

BDL SOL BOL 68 24 16 16 BOL 

15 



TABLE 4 (Continued) 

SUMMARY OF ANALYTICAL RESULTS FOR 
TOTAL RECOVERABLE PETROLEUM HYDROCARBON OCCURRENCE 

AT ROSWELL COMPRESSOR STATION 

PARAMETER SAMPLE NUMBER 

OS BH-3 OS BH-3 OS BH-4 OS BH-5 OS BH-5 OS BH-5 OS BH-6 OS BH-6 
«4.1«-44.3' 54.8'-55.0« 27.5'-27.2' 14.0«-14.2' 19.6'-19.9' 23.4'-23.6« 13.6'-13.8' 47.C-47.2' 

Totai Recoverable 
Petroleum Hydrocarbons 
(nw/kg) Method 418.1 

16 16 BDL BDL 16 12 12 BDL 

PARAMETER SAMPLE NUMBER 

OS BH-6 OS BH-6 OS BH-7 OS BH-7 OS BH-7 OS BH-8 OS BH-8 
52.6'-52.8' 70.C-71.0' 22.1'-22.3« 33.5'-33.7' 37.0'-37.2' 4.6«-4.9« 33.9'-34.1« 

Total Recoverable 
Petroleum Hydrocarbons 
(mg/kg) Method 418.1 

BOL BDL BDL BDL 12 12 BDL 

PARAMETER SAMPLE NUMBER 

OS BH-8 OS BH-9 OS BH-9 OS BH-9 BH-10 BH-11 
49.7'-49.9» 4.5«-4.9» 32.0'-32.5» 47.5'-49.7« 37.3«-37.6' 36.3'-36.7* 

Total Recoverable 
Petroleum Hydrocarbons 
(mg/kg) Method 418.1 

12 8 150 8 BDL 8 

BDL • below detection limit of 5.0 mg/kg. 

16 



Halliburton NUS 
1992 Ground-Water Analytical Results 
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ni» HALLIBURTON NUS 
Environmental Corporation 
Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgn. "PA 15205 

900 Gemini Avenue 
Houston. TX 77053 

USORATORV ANALYSIS REPORT 

Octooer 01, 1892 
Report NO.: 00020808 

Section A Page 1 

CLIENT NAfC: ENRON SAS PIPELINE/THANSHESTERN 

AOORESS: P.O. BOX 1717 
ROSfcELL* Ml 88201-

ATTENTION: LARRY CAIP8ELL 

NUS CLIENT NO: 
WORK ORDER NO: 

VENDOR NO: 

0065 0044 

SAPPLE ID: 
NUS SArFLE NO: 

P.O. NO.: 

STATION 9 - PIT 
K0219130 
E51201 

DATE SAFFLED: 21-SEP-92 
DATE RECEIVED: 22-5EP-92 
APPROVED BY: L Beyer 

LN 
TEST 
CODE DETERMINATION RESULT UNIT 

OSVIXU APPENDIX IX SE?!IUOLSTTL£S IN HATER 
1»2»4-Trichloro&enzene < 33 •g/L 
1 i2-Dlctilorobenzene < 33 ug/L 
1 .3-Olchlorofcenzene < 33 ug/L 
1 t4-Olcmororjenzene < 33 ug/L 
2»4»5-Trlcnioropnenol < 06 ug/L 
2f4.8-Tricnioropnenol < 33 ug/L 
2i4H>lC7ilorophenol < 33 ug/L 
2f4H>lietnylphenol < 33 ug/L 
2t4-0inltropnenol < 160 ug/L 
2»4-Dinitrotoluene < 33 ug/L 
2i6-01nltrotoluene < 33 ug/L 
2-Chlorotiaphthalene < 33 ug/L 
2-Criloropnenol < 33 ug/L 
2-flettTylnaprTtnalefie 51 ug/L 
2-flethylphenol (o-Cresol) < 33 ug/L 
2-Nltroanlllne < 160 ug/L 
2-*ttropnenol < 33 ug/L 
3t3M>lcMorobenzifilne < 86 ug/L 
3-flethylphenoi < 33 ug/L 
3-Nltroanillne < 160 ug/L 
4.6H)lnltro-2-wttiylphenol < 160 ug/L 
4-flro«opfiefryl prenyl ether < 33 ug/L 
4^1oro-3-̂ tnylprenoi . < 33 ug/L 
4-Chloroanlllne < 33 ug/L 
4-ChIoropnenyl phenyl ether < 33 ug/L 
4-Methylphenol 250 ug/L 
4-Mtroantline < 160 ug/L 
4-Nltroprenol < 160 ug/L 
Acenaphthene < 33 ug/L 
Acenaphthylene < 33 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CUENT DUPLICATE 

mm HALLIBURTON NUS 
Environmental Corporation 
Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

LABORATORY ANALYSIS REPORT 

October 01. 1992 
Report No.: 00020808 

Section A Page 2 

CLIENT NAfC: 
SArFLE ID: 

NUS SArFLE NO: 

ENRON GAS PIPEUNE/TRANSESTERN 
STATION 9 - PIT 
HQ219130 

LN 
TEST 
COOE DETERMINATION RESULT UNITS 

Acetophenone < 33 ug/L 
Aniline < 33 ug/L 
Anthracene < 33 ug/L 
Benzidine < 180 ug/L 
8enzo<a)anthracene < 33 ug/L 
Benzo<a)pyrene < 33 ug/L 
Benzo<b)fluoranthene < 33 ug/L 
Benzo<ghl)perylene < 33 ug/L 
Benzo(k)fluoranthene < 33 ug/L 
Benzoic Acid < 160 ug/L 
Benzyl alcohol < 33 ug/L 
Benzyl butyl phthalate < 33 ug/L 
Bls(2-Chloroethoxy>t»thane < 33 ug/L 
Bls(2-Chloroethyl)ether < 33 ug/L 
Bis<2-Chlorolsopropyl>ether < 33 ug/L 
Bls<2-Etryir*xynprrthalate < 33 ug/L 
Chrysene < 33 ug/L 
Dl-n-cuthyl phthalate < 33 ug/L 
01-n-octyl phthalate < 33 ug/L 
Dibenzofuran < 33 ug/L 
Olethyl phthalate < 33 ug/L 
Dlwthyl phthalate < 33 ug/L 
Fluoranthene < 33 ug/L 
Fluorene < 33 ug/L 
Hexachlorobenzene < 33 ug/L 
Hexachlorobutadiene < 33 ug/L 
Hexacnlorocyclopentadlene < 33 ug/L 
Hexachloroethane < 33 ug/L 
Indeno<1t2i3-cd)pyrene < 33 ug/L 
Isophorone < 33 ug/L 
N-Nltrosodlaethylailne < 33 ug/L 
N-tiltrosodlphenylailne < 33 ug/L 
Naphthalene 34 ug/L 
Nitrobenzene < 33 ug/L 
Pentachlorophenol < 160 ug/L 
Phenanthrene < 33 ug/L 
Phenol < 33 ug/L 
Pyrene < 33 ug/L 
Pyridine < 66 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



. . . . HALLIBURTON NUS 
™ f f Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

LABORATORY ANALYSIS REPORT 

October 01. 1992 
Report NO.: 00020808 

Section A Page 3 

CLIENT NAME: ENRON GAS PIPELINE/TRANSHESTERN 
SAMPLE ID: STATION 9 - PIT 

NUS SAMPLE NO: H0219130 

LN 
TEST 
CODE DETERMINATION RESULT UNITS 

OVIXU 
n-Nltroso-dl-n-propylailne < 33 ug/L 
APPENDIX IX VOLATILES IN HATER 
1.l>l-Tr ichloroetnane 180 ug/L 
1.1.2.2-Tetr acMoroethane < 30 ug/L 
1.1.2-Trlcftloroetrane < 30 ug/L 
l.l-Olchioroetnane 560 ug/L 
1.1-Olchloroethene < 30 ug/L 
1»2.3-Trlchloropropane < 30 ug/L 
1.2-DlcMoroetftane < 30 ug/L 
1.2-Oichloropropane < 30 ug/L 
1.4H)lchlorô 2-butene < 60 ug/L 
2-Butanone (MBO 220 ug/L 
2-Cnioroetnylvlnyl Ether < 60 ug/L 
2-Hexanone < 60 ug/L 
4-Methyl-2-Pentanone (MBK) < 60 ug/L 
Acetone < 60 ug/L 
Acrolein < 600 ug/L 
Acrylonitrlle < 600 ug/L 
Benzene 370 ug/L 
Broaodlcniorooetrtane < 30 ug/L 
Broaofors < 30 ug/L 
Bronwtnane < 60 ug/L 
Carbon disulfide < 30 ug/L 
Carbon tetrachloride < 30 ug/L 
Chlorobenzene < 30 ug/L 
Chlor odlbroBMBethane < 30 ug/L 
Chloroethane < 60 ug/L 
Chlorofon < 30 ug/L 
Chlor oeetrane < 60 ug/L 
Dlbroaoaethane < 30 ug/L 
Dlchlorodlfluoroaetnane < 120 ug/L 
Ethanol * ug/L 
Ethyl Mthacrylate < 60 ug/L 
Ethylbenzene 110 ug/L 
Iodoaethane (Methyl Iodide) < 60 ug/L 
Methylene chloride < 30 ug/L 
P/M xylene 820 ug/L 
Styrene < 30 ug/L 
Tetrachloroethene < 30 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



« » HALLIBURTON NUS 
xSSS? Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

t>ucm u u r u u M i c 

900 Gemini Avenue 
Houston, TX 77058 

LABORATORY ANALYSIS REPORT 

October 01. 1992 
Report No.: 00020808 

Section A Page 4 

CLIENT NAHE: 
SArFLE 10: 

NUS SArFLE NO: 

ENRON GAS PIPELINE/TF!ANSUESTERN 
STATION 9 - PIT 
HQ219130 

LN CODE DETERMINATION RESULT UNIT! 

Toluene 61 ug/L 
Trlchloroetnene < 30 ug/L 
Trlchlorofluoroewthane < 30 ug/L 
Vinyl acetate < 60 ug/L 
vinyl cnioride < 60 ug/L 
cls-l »2-DicriloroeTfiene < 30 ug/L 
cls-1»3-Oichloroprcpene < 30 ug/L 
o-Xylene 120 ug/L 
trans-l»2-Oichloroethene < 30 ug/L 
trans-1.3-Dlchloropropene < 30 ug/L 

5 AASU Arsenic. Total <As) 0.19 •g/L 
8 ABAM Barlui. Total <Ba) 4.4 •g/L 
7 ACDU CadBiia. Total (Cd) < 0.005 •g/L 
8 ACRH Cnroaluit Total (CD 0.01 •g/L 
9 AHGU Mercury. Total (Hg) < 0.0002 •g/L 
10 AAGH Silver. Total (Ag) < 0.01 •g/L 
11 APBW Lead. Total (Pb) < 0.05 •g/L 
12 ASEU Seleniua. Total (Se) < 0.003 •g/L 
13 1685 Petroleui Hydrocarbons 37 •g/L 

COMMENTS: * This analyte «as not detected by a computerized search of the chroeatograi. 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CUENT DUPLICATE 

« « HALLIBURTON NUS 
Environmental Corporation 
Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh. PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

October 01. 1992 
Report NO.: 00020808 

Section 8 Page 1 
QUftUTY CONTROL REPORT 
SUPPLEMENTAL INFORMATION 

SAMPLE PREPARATION SAMPLE ANALYSIS 
TEST PREP LR- LR- ANLS 

H CODE BATCH METHOD DATE/TIME ANALYST METHOD DATE/TIME ANALYST BATCH INSTRUMENT 

:AHPLE ID: STATION 9 - PIT NUS SAMPLE NO: H0219130 

OSVIXU 26261 19-3520 23-SEP-92 0400 R09 19-8270 25-SEP-92 1205 GHH 26145 GCMST 
0V1XH 28366 NA 19-8240 25-SEP-92 1815 G8F 26278 GCMSa 
AASU 2S313 19-7060 23-SEP-92 0930 TH 19-7060 24-SEP-92 2224 CMS 405MET 
ABAM 26312 19-3010 19-6010 24-SEP-92 1215 JSP 400HET 
ACDW 26312 19-3010 23-SEP-92 0800 TM 19-7130 24-SEP-92 1942 PSA 300MET 
ACRW 26312 19-3010 19-6010 24-SEP-92 1405 JSP 400MET 
AHGH 26333 NA 19-7470 24-SEP-92 1000 RAS 124UAT 

0 AAGU 26313 19-7060 19-7760 26-SEP-92 1004 CMS 300MET 
1 APBU 26312 19-3010 19-6010 24-SEP-92 1405 JSP 400MET 
2 ASEU 26313 19-7740 19-7740 24-SEP-92 1837 CMS 305HET 
3 1685 26286 02-418.1 02-418.1 22-SEP-92 1159 UH 302UAT 

R netted Literature Reference 
1 EPA-fletnods for cneaical Analysis of water & Hastes. 1984. 
9 EPA-Test netnods for Evaluating solid Waste. 3rd ed. Nov. 1986 

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



CUENT DUPLIC 

» » HALLIBURTON NUS 
^SSr Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

QUALITY CONTROL REPORT 
SURROGATE STANDARD RECOVERY 

October 01. 1992 
Report No.: 00020808 

Section c Page 1 

TEST SURROGATE 
LN CODE COMPOUND 

PERCENT 
RECOVERY 

ACCEPTANCE 
UMTS 

REF 
LN 

SAMPLE ID: STATION 9 - PIT NUS SAMPLE NO: K0219130 

SSNAU GC/RS SNA SURROGATES 
2.4.6-Trlbroiopnenol 
2-fluorooipnenyi 
2-Fluoropnenol 
Nltrooenzene-oS 
Pnenoi-oS 
p-Terpnenyl-dl4 

SVOAy GC/MS VOLATILES SURROGATES 
1 i2-0lcnioroetnane-<34 
4-Sroaofluorooenzene 
Toluene-38 

33 
87 
28 
53 
28 
53 

102 
109 
98 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CUENT 0UPL1CA 

«•« HALLIBURTON NUS 
VSSS? Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgn, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

QUALITY CONTROL REPORT 
LABORATORY CONTROL SAMPLE RECOVERY 

October 01. 1832 
Report No.: 00020808 

Section 0 Page l 

TEST 
CODE DETERMINATION 

PERCENT 
RECOVERY 

ACCEPTANCE 
LIMITS 

BATCH: 26288 SAMPLE 10: Lab Control Saaple 

1685 Petroleua hydrocaroons 
1685 Petroleui Hydrocaroons 

BATCH: 26312 SAMPLE ID: Lab Control Saaple 

ABAU Bariia. Total (Ba) 
ACDU Cadaiun. Total (Cd) 
ACRU Chroalua. Total (Cr) 
APBU Lead. Total (Pb) 

BATCH: 26313 SAMPLE ID: Lab Control Saaple 

AAGU Silver. Total (Ag) 
AASU Arsenic. Total (As) 
ASEH Selenlua. Total (&.») 

BATCH: 25333 SAMPLE ID: Lab Control Saaple 

AHGU Mercury. Total (Hg) 

94.0 
94.0 

90.0 
106.0 
95.0 
96.0 

105.0 
115.0 
110.0 

95.0 

NUS SAMPLE NO: H0219884 

NUS SAffPLE NO: H0219893 

NUS SAMPLE NO: H0219895 

NUS SAMPLE NO: H0219924 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CLIENT OUPUCA 

« » HALLIBURTON NUS 
vCiST Environmental Corporation 

Environmental Laboratories 

October 01. 1992 
Report NO.: 00020808 

Section £ Page 1 
QUALITY CONTROL REPORT 

METHOD BLANK DATA 

TEST 
COOE Determination RESULT UNITS 

BATCH: 26281 SAMPLE ID: Nettled Blank NUS SAMPLE NO: H0219838 

OSVTXU APPENDIX IX SEMAVOLATTLES IN WATER 
OliHxitnyl pntnalate c 10 ug/L 
Dl-n-octyl pntnalate < 10 ug/L 
Olbenzofuran < 10 ug/L 
Diethyl pntnalate c 10 ug/L 
OlKtnyi pntnalate < 10 ug/L 
Fluoranthene < 10 ug/L 
Fluorene < 10 ug/L 
Hexacniorooenzene < 10 ug/L 
Hexacniorobutadiene < 10 ug/L 
Hexachlorocyc1opentadiene < 10 ug/L 
Hexacnioroetnane < 10 ug/L 
lndeno<1.2.3-cd)pyrene < 10 ug/L 
1.2.4-Trlcniorobenzene < 10 ug/L 
1.2-Olcniorooenzene < 10 ug/L 
1.3-0lcniorobenzene < 10 ug/L 
l.4-Dlcniorobenzene < 10 ug/L 
2.4.5-Tricnioropnenoi < 50 ug/L 
2.4.6-Trlcnioropnenol < 10 ug/L 
2.4-0tchloropnenol < 10 ug/L 
2.4-DlMthylpnenol < 10 ug/L 
2»4-Dinltropnenol < 50 ug/L 
2»4-Dlnitrotoluene < 10 ug/L 
2.6-Dlnttrotoluene < 10 ug/L 
2-Chloronaprrthalene < 10 ug/L 
2-Chlorophenol < 10 ug/L 
2-fletnylnaprrtnalene < 10 ug/L 
2-«ethylphenol (o-Cresol) < 10 ug/L 
2-Nitroanlllne < 50 ug/L 
2-Nltropnenol < 10 ug/L 
4-Hethylpheiiol < 10 ug/L 
3.3 *-0Ichlorooenzidlne < 20 ug/L 
3-Nltroanillne < 50 ug/L 
4.6-Dlnltro-2-aetnylphenol < 50 ug/L 
4-BroBophenyl phenyl ether < 10 ug/L 
4-<hloro-3-iietnylprienol < 10 ug/L 
Isopftorone < 10 ug/L 
N-Nltrosodinethyiailne < 10 ug/L 
N-Nltrosodlphenylailne < 10 ug/L 
Naphthalene < 10 ug/L 

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

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



CUENT DUPUCATf 

» » H A L L I B U R T O N N U S 5 3 5 0 Campbells Run Road 900 Gemini Avenue 
B t v i ^ n m e n ^ Corporation P i t a b u r ^ P A 1 5 2 0 5 H o u s t o n - ™ 7 7 0 5 8 

Environmental Laboratories 

October 01. 1892 
Report No.: 00020808 

Section E Page 2 
QUALITY CONTROL REPORT 
METHOD BLANK DATA 

TEST 
CODE Detenination RESULT UNITS 

Nitrobenzene < 10 ug/L 
Pentacnioropnenol < 50 ug/L 
Phenantnrene < 10 ug/L 
Phenol < 10 ug/L 
Pyrene < 10 ug/L 
Pyridine < 20 ug/L 
n-Nltroso-dl-n-propy1 ailne < 10 ug/L 
3-fletnyipnenol < 10 ug/L 
4-Chioroaniline < 10 ug/L 
4-Chloropnenyl phenyl ether < 10 ug/L 
4-Nitroanlllne < 50 ug/L 
4-Nitropnenoi < 50 ug/L 
Acenapntnene < 10 ug/L 
Acenapntnylene < 10 ug/L 
Acetopnenone < 10 ug/L 
Aniline < 10 ug/L 
Anthracene < 10 ug/L 
Benzidine < 50 ug/L 
Benzo(a)antnracene < 10 ug/L 
Benzo(a)pyrene < 10 ug/L 
Benzo<b)flucrantTvene < 10 ug/L 
Benzo<ghi)pery lene < 10 ug/L 
Benzo (k) fluoranthene < 10 ug/L 
Benzoic Acid < 50 ug/L 
Benzyl alcohol < 10 ug/L 
Benzyl butyl phthalate < 10 ug/L 
Bls(2-Chloroethoxy)eetnane < 10 ug/L 
Bls(2-CMoroethyl)ether < 10 ug/L 
Bls(2-Chlorolsopropyl)ether < 10 ug/L 
Bls(2-£thylhexyl)pntnalate < 10 ug/L 
Chrysene < 10 ug/L 

BATCH: 25288 SArFLE ID: Nethod Blank NUS SArFLE NO: H021S865 

1685 Petroleui Hydrocarbons 
1685 Petroleua Hydrocarbons 

BATCH: 26312 SArFLE ID: Method Blank 

< 0.2 
< 0.2 

•g/L 
•g/L 

NUS SArFLE NO: H0219894 

ABAH Barlua. Total (Ba) 
ACOH Caoalua. Total (Cd) 
ACRH ChroBiua. Total (Cr) 
APSU Lead. Total (Pb) 

< O.l 
< 0.005 

< 0.01 
< 0.05 

•g/L 
•g/L 
•g/L 
•g/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CUENT 0UPUC4 

••i— - HALLIBURTON NUS 
™S? Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

QUALITY CONTROL REPORT 
METHOD BLANK DATA 

October 01, 1992 
Report No.: 00020808 

Section E Page 3 

TEST 
CODE Deteraination RESULT UNITS 

BATCH: 26313 SAMPLE ID: Method Blank NUS SAMPLE NO: H0219896 

AAGU 
AASV 
ASEU 

OVTXU 

Silver. Total (Ag) < 0.01 •g/L 
Arsenic. Total (As) < 0.003 •g/L 
Selenlua. Total (Se) < 0.003 •g/L 
D: netnod Blank NUS SAMPLE NO: H 

APPENDIX IX VOLATILES IN HATER 
1.1.1-Trlcnioroetnane < 5 ug/L 
1.1.2.2-Tetracnioroetnane < 5 ug/L 
1»1.2-Trichloroethane < 5 ug/L 
1.1-Olchloroetnane < 5 ug/L 
1.1-Dlcnioroetnene < 5 ug/L 
1> 2.3-Trlcnloropropane < 5 ug/L 
1.2-Dlcnioroetnane < 5 ug/L 
IgJ-Olchioropropane < 5 ug/L 
1»4-Olchloro-2-butene < 10 ug/L 
2-Butanone (MEK) < 10 ug/L 
2-Chloroethylvinyl Ether < 10 ug/L 
2-Hexanone < 10 ug/L 
4-Methyl-2-Pentanone (MIBK) < 10 ug/L 
Acetone < 10 ug/L 
Acrolein < 100 ug/L 
Acrylonltriie < 100 ug/L 
Benzene < 5 ug/L 
BroexMlcniorowtnane < 5 ug/L 
Broaofori < 5 ug/L 
BroMMtnane < 10 ug/L 
Carbon disulfide < 5 ug/L 
Carbon tetrachloride < 5 ug/L 
Cniorobenzene < 5 ug/L 
Chlorodlbrosoaetnane < 5 ug/L 
Chloroethane < 10 ug/L 
Chloroform < 5 ug/L 
Chloroaetriane < 10 ug/L 
Dlbroaowtnane < 5 ug/L 
Olchlorodifiuorowtnane < 20 ug/L 
Ethanol « ug/L 
Ethyl eethacrylate < 10 ug/L 
Ethylbenzene < 5 ug/L 
Iodowthane (Methyl Iodide) < 10 ug/L 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CUENT DUPLJCA" 

« « HALLIBURTON NUS S ™ T ^ R o a d «̂8m%A™:£ 
\ - " » Environmental Corporation Pittsburgh, PA 15205 Houston. TX 77058 

Environmental Laboratories 

October 01, 1992 
Report Mo.: 00020808 

Section E Page 4 
QUALITY CONTROL REPORT 

METHOD BLANK DATA 

TEST 
Determination RESULT UNITS 

Methylene cniorios < 5 ug/L 
P/H Xylene < 5 ug/L 
Styrene < 5 ug/L 
Tetrachloroetnene < 5 ug/L 
Toluene < 5 ug/L 
Trichloroethene < 5 ug/L 
Trichlorofltwrometnane < 5 ug/L 
Vinyl acetate < 10 ug/L 
Vinyl cnlorlae < 10 ug/L 
cls-l,2-Olchloroethene < 5 ug/L 
cls-l»3-Dlchloropropene < 5 ug/L 
o-Xylene < 5 ug/L 
trans-l, 2-Olchloroetnene < 5 ug/L 
trans-l ,3-Olcnioropropene < 5 ug/L 

» This analyte «as not detected by a computerized search of the chroaatogram. 

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



CUENT DUPLICAT 

M M H A L L I B U R T O N N U S 5 3 5 0 Campbells Run Road 900 Gemini Avenue 
W / E ^ n m e m a l Corporation P i t t s b u r g , , > P A 1 5 2 0 5 H o u s w n - ™ 7 7 0 5 8 

Environmental Laboratories 

October 01, 1992 
Report No.: 00020808 

Section F Page 1 
QUALITY CONTROL REPORT 

DUPLICATE AND MATRIX SPIKE DATA 

BATCH: 26313 NUS SAMPLE NO: HQ219130 

ORIGINAL DUPLICATE 
TEST DETERMINATION RESULT RESULT UNITS 
AASU Arsenic, Total (As) 0.19 0.20 mgA 
* The concentration of the analyte prevented accurate determination of the 
matrix spike recovery. 
AAGU Silver, Total (Ag) < 0.01 < 0.01 mg/L 
» Recovery of the spike Indicates xhe presence of a matrix interference. This 
should oe considered, ln evaluating the data. 
ASEH Selenium, Total (Se) < 0.003 < 0.003 ag/L 
* Recovery of the spike indicates tne presence of a matrix interference. 
This should be considered ln evaluating tne data. 

RANGE / 
RPD 
5.1 

UNITS 
mg/L 

— eoA 

mg/L 

MS MS I 
RESULT RCVR> 
0.20 — * 

0.04 20. C 

< 0.003* — 

BATCH: 26312 NUS SAMPLE NO: H0219127 

TEST DETERMINATION 
ABAH Barium. Total (Ba) 
ACDU Cadmium. Total (Cd) 

DUPLICATE 
RESULT 
< 0.1 
< 0.005 

UNITS 
mgA 
mgA 

RANGE 
RPD 

* Recovery of the spike indicates the presence of a matrix Interference. 
This should be considered in evaluating the data. 
ACRV. Chromium. Total (CD 0.01 0.01 mgA 
AP6W Lead. Total (Pb) < 0.05 < 0.05 mg/L 

0.0 

UNITS 
mgA 
mg/L 

mg/L 
mg/L 

HS MS 2 
RESULT RCVRY 
1.9 95.0 

0.027 » 54.0 

0.20 
0.48 

95.0 
96.0 

BATCH: 26333 NUS SAMPLE NO: H0219127 

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

CLEVELAND 
(216) 891-4700 

HOUSTON 
(713) 488-1810 

PITTSBURGH 
(412) 747-2580 



Brown & Root Environmental 
1993 Ground-Water Analytical Results 



CONFIDENTIAL ATTORNEY/CLIENT PRIVILEGE 

TABLE 3-1 

TOTAL PETROLEUM HYDROCARBONS 
SOIL ANALYTICAL DATA IN mg/kg 

TRANSWESTERN COMPRESSOR STATION NO. 
ROSWELL, NEW MEXICO 

: %ORING NC. ' DEPTH (FT) TPH : 

SB-5 19-21 < 20 

SB-5 64-66 < 20 

SB-1C 25-26 < 20 

O:\BO\Techrpt\017 -13-



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

LABORATORY ANALYSIS REPORT 

January 03, 1995 
Report No.: 00037170 

Section A Page 1 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
ADDRESS: P.O. BOX 1717 

ROSWELL, NH 88202-1717 
ATTENTION: LARRY CAMPBELL 

LIMS CLIENT: 0734 0050 
PACE PROJECT: 
PACE CLIENT: 620562 

P.O. NO: VERBAL 

SAMPLE ID: GROUNDWATER MW-2, STATION 9 
SAMPLE NO: H254783 

DATE SAMPLED: 
DATE RECEIVED: 

09-OCT-93 
15-0CT-93 

LN 
TEST 
CODE DETERMINATION RESULT UNITS 

1 OVTCW TCL - Volatiles in Water 
1,1,1-Trichloroethane < 300 ug/L 
1,1,2,2-TetrachIoroethane < 300 ug/L 
1,1,2-Trichloroethane < 300 ug/L 
1,1-Dichloroethane < 300 ug/L 
1,1-Dichloroethene < 300 ug/L 
1,2-Dichloroethane < 300 ug/L 
1,2-Dichloroethene (total) < 300 ug/L 
1,2-Dichloropropane < 300 ug/L 
2-Butanone < 600 ug/L 
2-Hexanone < 600 ug/L 
4-Methyl-2-pentanone < 600 ug/L 
Acetone < 600 ug/L 
Benzene 6,500 ug/L 
BromodichIoromethane < 300 ug/L 
Bromoform < 300 ug/L 
Bromomethane < 600 ug/L 
Carbon disulfide < 300 ug/L 
Carbon tetrachloride < 300 ug/L 
Chlorobenzene < 300 ug/L 
Chloroethane < 600 ug/L 
Chloroform < 300 ug/L 
Chloromethane < 600 ug/L 
D i bromochIoromethane < 300 ug/L 
Ethylbenzene 2,100 ug/L 
Methylene chloride < 300 ug/L 
Styrene < 300 ug/L 
TetrachIoroethene < 300 ug/L 
Toluene 15,000 ug/L 
Trichloroethene < 300 ug/L 
Vinyl acetate < 600 ug/L 
Vinyl chloride < 600 ug/L 
Xyl ener. total) 13,000 ug/L 
cis-1,3-Dichloropropene < 300 ug/L 
trans-1,3-Dichloropropene < 300 ug/L 

900 Gemini Avenue 
Houston, TX 77058 
TEL 713-488-1810 
FAX: 713-488-4661 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

January 03, 1995 
Report No.: 00037170 

Section B Page 1 
SUPPLEMENTAL INFORMATION 

LCSR DUP/MS SAMPLE PREPARATION SAMPLE ANALYSIS 
TEST BLNK MS/MSD 

LN CODE BATCH BATCH LR-METHCO DATE/TIME ANALYST LR-METHOD DATE/TIME ANALYST INSTRUMENT 

SAMPLE ID: GROUNDWATER MW-2, STATION 9 SAMPLE NO: H254783 

1 OVTCW 34916 34915 NA 05-624 21-OCT-93 1939 JBP GCMSR 

LR Method Literature Reference 

05 EPA-40 CFR 136, October 26, 1984. 

900 Gemini Avenue An Equal Opportunity Employer 
Houston, TX 77058 
TEL 713-488-1810 
FAX: 713-488-4661 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

January 03, 1995 
Report No.: 00037170 

Section C Page 1 

SURROGATE STANDARD RECOVERY 

LN 

TEST 
CODE SURROGATE COMPOUND 

PERCENT ACCEPTANCE 
RECOVERY LIMITS REF LN 

SAMPLE ID: GROUNDWATER MW-2, STATION 9 SAMPLE NO: H254783 

2 SVOAW GC/MS Volatiles Surrogates 
1,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

92 
98 
95 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 
FAX: 713-488-4661 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

LABORATORY CONTROL SAMPLE RECOVERY 

January 03, 1995 
Report No.: 00037170 

Section D Page 1 

TEST 
CODE DETERMINATION 

LCS % 
RECOVERY 

ACCEPTANCE 
LIMITS 

BATCH NO: 34916 SAMPLE NO: H256681 

OVTCW TCL - Volatiles in Water 
1,1-Dichloroethene 
Benzene 
Chlorobenzene 
Toluene 
Trichloroethene 

104 
118 
121 
108 
115 

900 Gemini Avenue 
Houston, TX 77058 
TEL 713-488-1810 
FAX: 713-488-4661 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

January 03, 1995 
Report No.: 00037170 

Section E Page 1 
METHOD BLANK DATA 

TEST 
CODE DETERMINATION RESULT UNIT 

BATCH NO: 34916 SAMPLE NO: H256682 

OVTCW TCL - Volatiles in Water 
1,1,1-Trichloroethane < 5 ug/L 
1,1,2,2-Tetrachloroethane < 5 ug/L 
1,1,2-Trichloroethane < 5 ug/L 
1,1-Dichloroethane < 5 ug/L 
1,1-Dichloroethene < 5 ug/L 
1,2-D i chIoroethane < 5 ug/L 
1,2-DichIoroethene (total) < 5 ug/L 
1,2-D i chIoropropane < 5 ug/L 
2-Butanone < 10 ug/L 
2-Hexanone < 10 ug/L 
4-Methyl-2-pentanone < 10 ug/L 
Acetone < 10 ug/L 
Benzene < 5 ug/L 
Bromodi chIoromethane < 5 ug/L 
Bromoform < 5 ug/L 
Bromomethane < 10 ug/L 
Carbon disulfide < 5 ug/L 
Carbon tetrachloride < 5 ug/L 
Chlorobenzene < 5 ug/L 
Chloroethane < 10 ug/L 
Chloroform < 5 ug/L 
Chloromethane < 10 ug/L 
0 i bromochIoromethane < 5 ug/L 
Ethylbenzene < 5 ug/L 
Methylene chloride < 5 ug/L 
Styrene < 5 ug/L 
Tetrachloroethene < 5 ug/L 
Toluene < 5 ug/L 
Trichloroethene < 5 ug/L 
Vinyl acetate < 10 ug/L 
Vinyl chloride < 10 ug/L 
Xylene(total) < 5 ug/L 
cis-1,3-Dichloropropene < 5 ug/L 
trans-1,3-Dichloropropene < 5 ug/L 

900 Gemini Avenue An Equal Opportunity Employer 
Houston. TX 77058 
TEL 713-488-1810 
FAX: 713-488-4661 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

MATRIX SPIKE AHP MATRIX SPIKE DUPLICATE DATA 

January 03, 1995 
Report No.: 00037170 

Section H Page 1 

TEST 
COOE DETERMINATION 

MS 
RESULT 

MSD 
RESULT UNITS RPD 

MS PCT 
RCVRY 

MSD PCT 
RCVRY 

BATCH NO: 34915 SAMPLE NO: H254552 

OVPPW VolatiVes in Water 
1,1-Dichloroethene 
Benzene 
ChIorobenzene 
Toluene 
Trichloroethene 

49.6 
48.5 
47.5 
46.0 
48.3 

52.4 
49.7 
52.8 
49.7 
49.5 

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

5.45 
2.56 
10.5 
7.58 
2.46 

99 
97 
95 
92 
97 

105 
99 

106 
99 
99 

900 Gemini Avenue 
Houston. TX 77058 
TEL 713-488-1810 
FAX: 713-488-4661 

An Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 
Tu t ASSURANCE OF QUALITY 

May 12, 1993 
Report Mo.: 00024452 

Section A Page 1 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
AOORESS: P.O. BOX 1717 

ROSWELL, NH 88202-1717 
ATTENTION: LARRY CAMPBELL 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 
PACE CLIENT: 620562 

SAMPLE ID: MU-3 
LSG SAMPLE NO: H0235758 

P.O. NO.: VERBAL 

DATE SAMPLED: 30-APR-93 
OATE RECEIVED: 03-MAY-93 
APPROVED BY: L Beyer 

LN 
TEST 
COOE DETERMINATION RESULT 

Volatiles in Water 
1,1,1-Trichloroethane < 5 ug/L 
1,1,2,2-Tetrachloroethane < 5 ug/L 
1,1,2-Trichloroethane < 5 ug/L 
1,1-Dichloroethane < 5 ug/L 
1,1-Dichloroethene < 5 ug/l. 
1,2-Dichloroethane < 5 ug/L 
1,2-Dichlaroethene (total) < 5 ug/L 
1,2-Dichloropropane < 5 ug/L 
2-Chloroethylvinylether < 10 ug/L 
Acrolein < 100 ug/L 
Acrylonitrile < 100 ug/L 
Benzene < 5 ug/L 
Bromoform < 5 ug/L 
Bromomethane < 10 ug/L 
Carbon tetrachloride < 5 ug/L 
Chlorobenzene < 5 ug/L 
Chlorodibromomethane < 5 ug/L 
Chloroethane < 10 ug/L 
Chloroform < 5 ug/L 
Chloromethane < 10 ug/L 
D i ch I orobromomethane < 5 ug/L 
Ethylbenzene < 5 ug/L 
Methylene chloride < 5 ug/L 
Tetrachloroethene < 5 ug/L 
Toluene < 5 ug/L 
Trichloroethene < 5 ug/L 
Vinyl chloride < 10 ug/L 
cis -1,3-Di chloropropene < 5 ug/L 
trans-1,3-D i chIoropropene < 5 ug/L 

UNIT 

OVPPW 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 
FAX. 7)3-488-4661 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
SAMPLE ID: MU-3 

LSG SAMPLE NO: H0235758 

May 12, 1993 
Report No.: 0OOZ4452 

Section A Page 2 

LN 
TEST 
COOE DETERMINATION RESULT UNITS 

3 IS90 Solids, Dissolved at 180C 
4 1685 Petroleum Hydrocarbons 

3,400 mg/L 
< 0.2 mg/L 

COMMENTS: 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

May 12, 1993 
Report No.: 00024452 

Section A Page 3 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
ADDRESS: P.O. BOX 1717 

ROSWELL, NM 38202-1717 
ATTENTION: LARRY CAMPBELL 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 
PACE CLIENT: 620562 

SAMPLE ID: MW-5 
LSG SAMPLE NO: H0235759 

P.O. NO.: E51209/ROSWELL 

OATE SAMPLED: 30-APR-93 
DATE RECEIVED: 03-HAY-93 
APPROVED BY: L Beyer 

TEST 
LN CODE DETERMINATION RESULT UNITS 

i 

1 OVPPU V o l a t i l e s i n Water 

1,1,1 -Tr i chIoroethane < 5 ug/L 
1,1,2,2-Tetrachloroethane < 5 ug/L 
1,1,2-Trichloroethane < 5 ug/L 
1,1-D i chIoroethane < 5 ug/L 
1,1-Dichloroethene < 5 ug/L 
1,2-Dichloroethane < 5 ug/L 
1,2-0ichIoroethene (total) < 5 ug/L 
1,2-0 i ch I oropropane < 5 ug/L 
2-Chloroethylvi nyt ether < 10 ug/L 
Acrolein < 100 ug/L 
Acryloni t r i l.e < 100 ug/L 
Benzene < 5 ug/L 
Bromoform < 5 ug/L 
Bromomethane < 10 ug/L 
Carbon tetrachloride < 5 ug/L 
Chlorobenzere < 5 ug/L 
ChIorodi bromomethane < 5 ug/L 
Chloroethane < 10 ug/L 
Chloroform < 5 ug/L 
Chtoromethane < 10 ug/L 
D i chIorobromomethane < 5 ug/L 
Ethylbenzene < 5 ug/L 
Methylene chloride < 5 ug/L 
TetrachIoroethene < 5 ug/L 
Toluene < 5 ug/L 
Trichloroethene < 5 ug/L 
Vinyl chloride < 10 ug/L 
cis -1,3-D ich I,oropropene < 5 ug/L 
trans-1,3-0 i chIo ropropene < 5 ug/L 
Solids, Dissolved at 180C 3,800 mg/L 
Petroleum Hydrocarbons < 0.2 mg/L 

900 Gemini Avenue 
Houston, TX 77058 
TEL 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
IHC ASSURANCE OF ttUAUTr 

May 12, 1993 
Report Mo.: 00024452 

Section A Page 4 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
SAMPLE ID: MW-5 

LSG SAMPLE NO: H0235759 

TEST 

LN COOE DETERMINATION RESULT UNITS 

COMMENTS: 

900 Gemini Avenue 
Houston. TX 77058 
TEL 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE »SSUS»»CE OF au»ii rr 

LABORATORY ANALYSIS REPORT 

May 12, 1993 
Report No.: 00024452 

Section A Page 5 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
ADDRESS: P.O. BOX 1717' 

ROSWELL, NM 88202-1717 
ATTENTION: LARRY CAMPBELL 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 
PACE CLIENT: 620562 

SAMPLE ID: SB-5-1921 
LSG SAMPLE NO: H0235760 

P.O. NO.: E51209/ROSWELL 

DATE SAMPLED: 29-APR-93 
OATE RECEIVED: 03-MAY-93 
APPROVED BY: L Beyer 

LN 

TEST 
CODE DETERMINATION RESULT UNITS 

1 I685S Petroleum Hydrocarbons 

COMMENTS: 

< 20 mg/kg 

900 Gemini Avenue 
Houston. TX 77058 
TEL 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF OUAIITT 

LABORATORY ANALYSIS REPORT 

May 12, 1993 
Report No.: 00024452 

Section A Page 6 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
AOORESS: P.O. BOX 1717 

ROSWELL, NM 38202-1717 
ATTENTION: LARRY CAMPBELL 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 
PACE CLIENT: 620562 

SAMPLE ID: S8-5-6466 
LSG SAMPLE NO: H0235761 

P.O. NO.: E51209/ROSWELL 

DATE SAMPLED: 29-APR-93 
OATE RECEIVED: Q3-MAY-93 
APPROVED BY: L Beyer 

LN 
TEST 
COOE DETERMINATION RESULT UNITS 

1 I685S Petroleum Hydrocarbons 

COMMENTS: 

< 20 mg/kg 

900 Gemini Avenue 
Houston. TX 7705B 
TEL- 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE Of UUALITV 

LABORATORY ANALYSIS REPORT 

Hay 12, 1993 
Report No.: 00024452 

Section A Page 7 

CLIENT NAME: TRANSWESTERN PIPELINE COMPANY 
ADDRESS: P.O. SOX 1717 

ROSWELL, NM 88202-1717 
ATTENTION: LARRY CAMPBELL 

LSG CLIENT NO: 0734 0002 
PACE PROJECT: H07340002 
PACE CLIENT: 620562 

SAMPLE ID: SB1C-2526 
LSG SAMPLE NO: H0235762 

P.O. NO.: E51209/ROSWELL 

DATE SAMPLED: 29-APR-93 
DATE RECEIVED: 03-MAY-93 
APPROVED BY: L Beyer 

LN 
TEST 
CODE DETERMINATION RESULT UNITS 

1 I685S Petroleum Hydrocarbons 

COMMENTS: 

< 20 mg/kg 

900 Gemini Avenue 
An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

Kay 12, 1993 
Report Mo.: 00024452 

Section B Page 1 
QUALITY CONTROL REPORT 
SUPPLEMENTAL INFORMATION 

SAMPLE PREPARATION SAMPLE ANALYSIS -
TEST LR- LR- ANLS 

LN COOE BATCH METHOD DATE/TIME ANALYST METHOD DATE/TIME ANALYST BATCH INSTRUMENT 

SAMPLE ID: MU-3 LSG SAMPLE NO: H0235758 

1 OVPPU 30795 
3 1590 30720 
4 1685 30692 

NA 
NA 
02-418.1 

05-624 06-MAY-93 2037 J P 30724 GCMSR 
02-160.1 03-MAY-93 2300 OP 0 005UAT 
02-418.1 04-MAY-93 700 Rac 0 302UAT 

LR Method Literature Reference 
02 EPA-Methods for Chemical Analysis of Uater & Uastes, 1984. 
05 EPA-40 CFR 136, October 26, 1934. 

SAMPLE ID: MW-5 

1 OVPPW 30795 NA 
3 1590 30720 NA 
4 1685 30692 02-418.1 

LR Method Literature Reference 
02 EPA-Methods for Chemical Analysis of Water & Wastes, 1984. 
05 EPA-40 CFR 136, October 26, 1984. 

LSG SAMPLE NO: H0235759 

05-624 06-MAY-93 2107 J P 30724 GCMSR 
02-160.1 03-MAY-93 2300 OP 0 005UAT 
02-418.1 04-MAY-93 700 Rac 0 302WAT 

SAMPLE ID: SB-5-1921 LSG SAMPLE NO: H0235760 

1 I685S 30691 19-3550 02-418.1 04-MAY-93 700 Rac 302UAT 

LR Method L i te ra tu re Reference 
02 EPA-Methods fo r Chemical Analysis of Water & Wastes, 1984. 
19 EPA-Test Methods fo r Evaluating Sol id Waste, 3rd ed, Nov. 1986 

SAMPLE ID: SB-5-6466 

1 I685S 30691 19-3550 

LSG SAMPLE NO: H0235761 

02-418.1 04-MAY-93 700 Rac 0 302WAT 

LR Method L i te ra tu re Reference 

300 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF O U A l l T r 

May 12, 1993 
Report No.: 00024452 

Section S Page 2 
QUALITY CONTROL REPORT 
SUPPLEMENTAL INFORMATION 

SAMPLE PREPARATION SAMPLE ANALYSIS 
TEST LR- LR- ANLS 

LN COOE BATCH METHOD DATE/TIME ANALYST METHOD DATE/TIME ANALYST BATCH INSTRUMENT 

LR Method Literature Reference 

02 EPA-Methods for Chemical Analysis of Water & Wastes, 
19 EPA-Test Methods for Evaluating Solid Waste, 3rd ed, 

SAMPLE ID: SB1C-2526 

1 I685S 30691 19-3550 

LR Method Literature Reference 
02 EPA-Methods for Chemical Analysis of Water & Wastes, 
19 EPA-Test Methods for Evaluating Solid Waste, 3rd ed, 

1984. 

Nov. 1986 

LSG SAMPLE NO: H0235762 

02-418.1 04-MAY-93 700 Rac 0 302WAT 

1984. 
Nov. 1986 

900 Gemini Avenue 
Houston. TX 77058 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF QUALITY 

QUALITY CONTROL REPORT 
SURROGATE STANDARD RECOVERY 

May 12. 1993 
Report No.: 00024452 

Section C Page 1 

TEST SURROGATE 
LN COOE COMPOUND 

PERCENT 
RECOVERY 

ACCEPTANCE 
LIMITS 

REF 
LN 

SAMPLE 10: MU-3 

SVOAU GC/MS Volatiles Surrogates 
1,2-Oichloroethane-d4 
4-BromofIuo robenz ene 
Toluene-d8 

LSG SAMPLE NO: H0235758 

107 
107 
99 

SAMPLE ID: MW-5 LSG SAMPLE NO: H0235759 

SVOAW GC/MS Volatiles Surrogates 
1,2-0ichloroethane-d4 
4-Bromofluorobenzene 
Toluene-d8 

108 
106 
96 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
TMC ASSURANCE OF Q U A l l T r 

QUALITY CONTROL REPORT 
LABORATORY CONTROL SAMPLE RECOVERY 

May 12, 1993 
Report No.: 00024452 

Section 0 Page 1 

TEST 
COOE DETERMINATION 

PERCENT 
RECOVERY 

ACCEPTANCE 
LIMITS 

BATCH: 30691 SAMPLE ID: Lab Control Sample 

I685S Petroleum Hydrocarbons 

BATCH: 30692 SAMPLE ID: Lab Control Sample 

1685 Petroleum Hydrocarbons 

102.0 

104.0 

LSG SAMPLE NO: H0236448 

LSG SAMPLE NO: H0236450 

900 Gemini Avenue 
Houston. TX 77058 
TEL 713-488-1810 

An Equal Opportunity Employee 



REPORT QF LABORATORY ANALYSIS 
THE ASSURANCE OE auAurr 

May 12. 1993 
Report No.: 00024452 

Section E Page 1 
QUALITY CONTROL REPORT 
METHOD BLANK DATA 

TEST 
COOE Determination RESULT UNITS 

BATCH: 30691 SAMPLE 10: Method Blank LSG SAMPLE NO: H0236449 

I685S Petroleun Hydrocarbons < 20 mg/kg 

BATCH: 30692 SAMPLE ID: Method Blank LSG SAMPLE NO: H0236451 

1685 Petroleum Hydrocarbons < 0.2 mg/L 

BATCH: 30720 SAMPLE ID: Method Blank LSG SAMPLE NO: H0236491 

1590 Solids, Dissolved at 180C < 10 mg/L 

BATCH: 30795 SAMPLE ID: Method Blank LSG SAMPLE NO: H0237606 

OVPPU Volatiles in Water 
1,1,1-Trichloroethane < 5 ug/L 
1,1,2,2-Tetrachloroethane < 5 ug/L 
1,1,2-Tr i chIoroethane < 5 ug/L 
1,1-0 i chIoroethane < 5 ug/L 
1,1-Dichloroethene < 5 ug/L 
1,2-Dichloroethane < 5 ug/L 
1,2-0ichloroethene (total) < 5 ug/L 
1,2-D t ch I oropropane < 5 ug/L 
1,3-Dichloropropylene < 5 ug/L 
2-ChloroethyIvinyl ether < 10 ug/L 
Acrolein < 100 ug/L 
Acrylonitrile < 100 ug/L 
Benzene < 2 ug/L 
Bromoform < 5 ug/L 
8romomethane < 10 ug/L 
Carbon tetrachloride < 5 ug/L 
Chlorobenzene < 2 ug/L 
ChIo rod i br omome thane < 5 ug/L 
Chloroethane < 10 ug/L 
Chloroform < 5 ug/L 
Chloromethane < 10 ug/L 
0 i chlorobromomethane < 5 ug/L 
Ethylbenzene < 5 ug/L 
Methylene chloride < 5 ug/L 
Tetrachtoroethene < 5 ug/L 
Toluene < 2 ug/L 
Trichloroethene < 5 ug/L 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE OF OUAUTT 

May 12, 1993 

Report No.: 00024452 

Section E Page 2 

QUALITY CONTROL REPORT 

METHOD BLANK DATA 

TEST 
COOE Determination RESULT UNITS 

Viny l chlor ide < 10 ug/L 
cis-1,3-Dichloropropene < 5 ug/L 
trans-1,3-Dichloropropene < 5 ug/L 

900 Gemini Avenue 
Houston. TX 77058 
TEL: 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
INC I S S U A N C E OF QUALITY 

Hay 12, 1993 
Report No.: 00024452 

Section f Page 1 
QUALITY CONTROL REPORT 

DUPLICATE ANO MATRIX SPIKE DATA 

PREP BATCH: 30720 LSG SAMPLE NO: H0235758 

TEST DETERMINATION 
1590 Solids, Dissolved at 180C 

ORIGINAL 
RESULT 
3,400 

DUPLICATE 
RESULT 
3,400 

UNITS 
mg/L 

RANGE 
RPD 
0.0 

UNITS 
mg/L 

MS 
RESULT 

MS X 
RCVRY 

PREP BATCH: 30691 LSG SAMPLE NO: H0235762 

ORIGINAL DUPLICATE RANGE / MS MS % 
TEST DETERMINATION RESULT RESULT UNITS RPO UNITS RESULT RCVRY 
1685S Petroleum Hydrocarbons .< 20 < 20 mg/kg --- mg/kg 360 111.0 

900 Gemini Avenue 
Houston, TX 77058 
TEL 713-488-1810 

An Equal Opportunity Employer 



REPORT OF LABORATORY ANALYSIS 
THE ASSURANCE Of QUALITY 

May 12, 1993 
Report No.: 00024452 

Section H Page 1 
QUALITY CONTROL REPORT 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE DATA 

ANLS BATCH: 30724 LSG SAMPLE NO: H0235403 

MS MSD MS PCT MSD PCT 
TEST DETERMINATION RESULT RESULT UNITS RPO RECOVERY RECOVERY 
OVPPW 1,1-0 i chIoroethene 51.9 43.1 ug/L 18.7 104 86 
OVPPU 8enzene 50.8 46.3 ug/L 9.29 102 93 
OVPPW Chlorobenzene 49.0 46.3 ug/L 5.75 98 93 
OVPPU Toluene 49.5 45.3 ug/L 8.81 99 91 
OVPPU Trichloroethene 49.9 44.5 ug/L 11.5 100 89 

900 Gemini Avenue 
Houston. TX 77058 
TEL 713-488-1810 

An Equal Opportunity Employer 
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Cypress Engineering Services 
1994 Ground-Water Analytical Results 



05/03/94 15:06 ©2144068100 NET-DALLAS ©001/007 

NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL RI 

Dallas Oivision 
1548 Valwood Parkway 
Suite 118 
Carrollton, TX 75006 

Tel: (214) 406-8100 
Fax: (214) 434-2909 

James Robinson 
CYPRESS ENGINEERING SERVICES 
16300 KATY FWY., STE. 105 
HOUSTON, TX 77094 

04/06/1994 
Job No.J 94.01407 
Page: l 

Project Name: TPC RO SWELL; OPL MIVTDA 

Date Received: 03/25/1994 

223790 TPC ROSWELL MW-3 
Taken: 02/23/1994 11:00 

Arsenic, ICP <0.03 
Arsenic, Dissolved, ICP <0.03 
Barium, ICP 0.09 
Barium, Dissolved, ICP 0.02 
Cadmium, ICP <0.01 
Cadmium, Dissolved, ICP <0.01 
Chromium, ICP <0.01 
Chromium, Dissolved, ICP <0.01 
Lead, ICP 0.04 
Lead, Dissolved, ICP 
Mercury, CVAA 

<0.03 Lead, Dissolved, ICP 
Mercury, CVAA <0.0002 
Mercury, Dissolved, CVAA <0.0002 
Selenium, ICP <0.04 
Selenium, Dissolved, ICP <0.04 
Si l v e r , ICP <0.01 
S i l v e r , Dissolved, ICP <0.01 

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

MAY 3 '94 15:05 2144068100 PAGE.001 



05/03/94 15:06 ©2144088100 NET-DALLAS 
0002/007 

ANALYTICAL REPORT 

James Robinson 04/06/1994 
CYPRESS ENGINEERING SERVICES Job No.: 94.01407 
16300 KATY FWY., STE. 105 
HOUSTON, TX 77094 Page: 2 

Proje c t Name: TPC ROSWELL; OPL MIVIDA 

Date Received: 03/25/1994 

223791 TPC ROSWELL MW-5 
Taken: 02/23/1994 11:00 

Arsenic, ICP <0.03 mg/L 
Arsenic, Dissolved, ICP <0.03 mg/L 
Barium, ICP 0.38 mg/L 
Barium, Dissolved, ICP 0.01 mg/L 
Cadmium, ICP <0.01 mg/L 
Cadmium, Dissolved, ICP <0.01 mg/L 
Chromium, ICP 0.03 mg/L 
Chromium, Dissolved, ICP <0.01 mg/L 
Lead, ICP 0.04 mg/L 
Lead, Dissolved, ICP <0.03 mg/L 
Mercury, CVAA <0.0002 mg/L 
Mercury, Dissolved, CVAA <0.0002 mg/L 
Selenium, ICP <0.04 mg/L 
Selenium, Dissolved, ICP <0.04 mg/L 
S i l v e r , ICP <0.oi mg/L 
S i l v e r , Dissolved, ICP <0.01 mg/L 

MAY 3 '94 15:05 2144068100 PAGE.002 



05/03/94 15:08 

cm. 
©2144068100 NET-DALLAS 

STANDARD QUALITY CONTROL REPORT 

©003/007 

JOB NUMBER: 94.01407 
CCV 

DATE CCV TRUE 
PARAMETER ANALYST ANALYZED METHOD RESULT CONCENTRATION X REC. 

TPH • nonaqueous dwr 03/28/1994 8-418.1 87 90 97 
Arsenic, IC? cbw 03/30/1994 E-200.7 1.09 1.00 109 
Barfua, ICP cbw 03/30/1994 E-200.7 1.01 1.00 101 
Cadniua, ICP cbu 03/30/1994 6-200.7 1.06 1.00 106 
Chroniun, ICP cbu 03/30/1994 1-200.7 1.02 1.00 102 
Load, ICP cbw 03/30/1994 E-200.7 1.0a 1.00 106 
Mercury, CVAA dwt 03/30/1994 C-245.1 0.5t7 0.300 103 
Selenium, ICP cbw 03/30/1994 E-200.7 1.05 1.00 105 
Silver, ICP cbu 03/30/1994 E-200.7 1.02 1.00 102 

Method References and Cedes 

6-100 through 493: "Methods for Cheaical Analysis of Water t Wastes", 
U.S. SPA, 400/4-79-020, rev. 1983. 

E-601 through 625s "Guidelines Establishing Test Procedures for the 
Analysis of pollutants", U.S. EPA, 40CFR, Part 136, 
rev. 1990. 

S-1000 through 9999: "Test Methods for Evaluating Solid Waste". U.S. EPA 
SU-846, 3rd Edition, 1986. 

A: "Standard Methods for the CUMM nation of Water and 
Wastewater", 16th Edition, APHA, 1985. 

SM: "Standard Methods for the Exaaination of Water and 
Wastewater", 17th Edition, APHA, 1989. 

0: ASTM Method 

N: Method has been Modified 

*> Other Reference 

CCV - Continuing Calibration Verification 

MAY 3 '34 15:05 
2144068100 PAGE.003 



05/03/94 15:07 ©2144068100 NET-DALLAS © 0 0 4 / 0 0 7 

QUALITY CONTROL REPORT 
BLANKS 

JOB NUMBER: 94.01407 

PARAMETER 
OATE 
ANALYZED BLANK UNITS 

REPORTING 
LIMIT 

TPH • Nonaqueous 03/28/1994 <10 ug/g 10 

Arsenic. ICP 03/30/1994 <0.03 mg/L 0.03 

Bar inn, ICP 03/30/1994 <O.01 mg/L 0.01 
Cadniun, ICP 03/30/1994 0.01 •g/L 0.01 

Chromium, ICP 03/30/1994 <0.01 ng/L 0.01 
Lead, ICP 03/30/1904 O.03 mg/L 0.03 
Mercury. CVAA 03/30/1994 «0.0002 mg/L 0.0002 
Selenium, ICP 03/30/1994 <0.04 mg/L 0.04 

Silver, ld» 03/30/1994 <0.01 mg/L 0.01 

Advisory Cantrol Limits for Blanks 

Metals/Vet Chemistry/Conventionals/GC • All compounds should be less than the Reporting Limit. 

CC/MS Semi-Volatilea - Al l compounds should be less than the Reporting. Limit except fer phthalates 
which should be less than 5 times the Reporting Limit. 

CC/HS Volatiles - Toluene, Methylene chloride, Acetone and Chloroform should be less than 5 times 
the Reporting Limit. Al l other volatile compounds should be less than the 
Reporting Limit. 

MAY 3 '94 15:06 2144068100 PAGE.004 



05/03/94 15:07 ©2144068100 NET-DALLAS ©008/007 

STANDARD QUALITY CONTROL REPORT 

JOB NUMBER: 94.01407 

DATE 
MM.YST M1ALYZEO J3UJS2. 

ccv 
RESULT 

CCV 
TRUE 
COMCEHTRATIOM X REC. 

PARAMETER 

TPH - Ronaqueeus 
Arsonie, ICP 
Barlun, ICP 
Cadniun, ICP 
Chromium, ICP 
Lead, ICP 
Mercury, CVAA 
Selenium, ICP 
Silver, ICP 

dwr 
cbu 
ebu 
cbw 
cbw 
ebu 
Aft 
cbw 
cbw 

03/28/1994 
03/30/1994 
03/30/1994 
03/30/1994 
03/30/1994 
03/30/1994 
03/30/1994 
03/30/1994 
03/30/1994 

E-418.1 
E-200.7 
E-200.7 
E-200.7 
E-200.7 
E-200.7 
E-245.1 
E-200.7 
B-200.7 

87 
1.09 
1.01 
1.06 
1.02 
1.06 
0.517 
1.05 
1.02 

90 
1.00 
1.00 
1.00 
1.00 
1.00 
0.500 
1.00 
1.00 

97 
109 
101 
106 
102 
106 
103 
105 
102 

Method Re*"™™^* and Codes 

E-100 through 493s "Methods for Chemical Analysis of Water & Wastes", 
U.S. EPA, 600/4-79-020, rev. 19B3. 

E-601 through 625s -Guidelines Establishing Test Procedures for the 
Analysis of Pollutants". U.S. EPA, 40CFR, Port 136, 
rev. 1990. 

S-1000 through 9999« Test Methods for Evaluating Solid Waste", U.S. EPA 
SW-846, 3rd Edition, 1986. 

A: "Standard Methods for the Examination of Water and 
Wastewater", 16th Edition, APHA, 1985. 

SM: "Standard Methods for the Examination of Water and 
Wastewater", 17th Edition, APHA, 1989. 

0: ASTM Method 

M: Method has been modified 

Other Reference 

CCV - continuing Calibration Verification 

MRY 3 '94 15:06 2144068100 PAGE.006 



05/03/94 15:07 ©2144068100 NET-DALLAS 

QUALITY CONTROL REPORT 
BLANKS 

JOB NUMBER: 94.01407 

DATS REPORTING 
PARAMETER ANALYZED BLANK UNITS LIMIT 

TPH • nonaqueous 03/28/1994 «10 US/9 10 
Arsenic, ICP 03/30/1994 <0.03 mg/L 0.03 
Bariun, ICP 03/30/1994 <0.01 ng/L 0.01 
Cadniun, ICP 03/30/1994 <0.01 mg/L 0.01 
Chromium, ICP 03/30/1994 <0.01 ng/L 0.01 
Lead, ICP -.03/30/1994 O.03 D«/L 0.03 
Mercury, CVAA 03/30/1994 O.OOOZ mgA 0.0002 
Selenium, ICP 03/30/1994 O.04 mg/L 0.04 
Silver, ICP 03/30/1994 <0.01 mg/L 0.01 

Advisory qontrot Limits for Blanks 

Metals/Vet Chemistry/conventionals/GC - All compounds should be less than the Reporting Limit. 

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

GC/MS Volatiles • Toluene, Methylene chloride. Acetone and chloroform should be less than 5 times 
the Reporting Limit. Alt other volatile compounds should be less than the 
Reporting Limit. 



Daniel B. Stephens & Associates, Inc. 
1994 Soil and Ground-Water 

Analytical Results 



Hall Environmental 
Analysis Laboratory 

Hall Environmental Analysis Laboratory 12/9/94 
2403 San Mateo NE, Suite P-13 
Albuquerque, NM 87110 

Daniel B. Stephens and Associates, Inc. 
6020 Academy NE, Suite 100 
Albuquerque, NM 87109 

Dear Mr. Jeff Forbes, 

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, 

I Z ' I Z I 

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: 11/30/94 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 

Analyte: Results Detection Limit Units 
Benzene nd 0.05 PPM (MG/KG) 
Bromodichloromethane nd 0.01 PPM (MG/KG) 
Bromoform nd 0.05 PPM (MG/KG) 
Bromomethane nd 0.05 PPM (MG/KG) 
Carbon Tetrachloride nd 0.01 PPM (MG/KG) 
Chlorobenzene nd 0.01 PPM (MG/KG) 
Chloroethane nd 0.01 PPM (MG/KG) 
Chloroform nd 0.01 PPM (MG/KG) 
Chloromethane nd 0.01 PPM (MG/KG) 
2-Chloroethylvinyl Ether nd 0.05 PPM (MG/KG) 
Dibromochloromethane nd 0.01 PPM (MG/KG) 
1,3-Dichlorobenzene nd 0.01 PPM (MG/KG) 
1,2-Dichlorobenzene nd 0.01 PPM (MG/KG) 
1,4-Dichlorobenzene nd 0.01 PPM (MG/KG) 
Dichlorodifluoromethane nd 0.01 PPM (MG/KG) 
1,1-Dichloroethane nd 0.01 PPM (MG/KG) 
1,2- Dichloroethane nd 0.01 PPM (MG/KG) 
1,1-Dichloroethene nd 0.01 PPM (MG/KG) 
1,2-Dichloroethene (Cis) nd 0.01 PPM (MG/KG) 
1,2-Dichloroethene (Trans) nd 0.01 PPM (MG/KG) 
1,2-Dichloropropane nd 0.01 PPM (MG/KG) 
cis-1,3-Dichloropropene nd 0.01 PPM (MG/KG) 
trans-1,3-Dichloropropene nd 0.01 PPM (MG/KG) 
Ethylbenzene nd 0.05 PPM (MG/KG) 
Dichloromethane nd 0.1 PPM (MG/KG) 
1,1,2,2-Tetrachloroethane nd 0.01 PPM (MG/KG) 
Tetrachloroethene (PCE) nd 0.01 PPM (MG/KG) 
Toluene nd 0.05 PPM (MG/KG) 
1,1,1-Trichloroethane nd 0.01 PPM (MG/KG) 
1,1,2-Trichloroethane nd 0.01 PPM (MG/KG) 
Trichloroethene (TCE) nd 0.01 PPM (MG/KG) 
Vinyl Chloride nd 0.01 PPM (MG/KG) 
Xylenes (Total) nd 0.05 PPM (MG/KG) 
Trichlorofluoromethane nd 0.1 PPM (MG/KG) 

BFB (Surrogate) Recoveiy = 79 % 
BCM (Surrogate) Recovery = 98 % 
Dilution Factor = 1 



Results for sample: MW-6 (64.5'-65.0') 

Date collected: 11/30/94 Date received: 12/5/94 
Date extracted: 12/6/94 Date analyzed: 12/6/94 
Client: Daniel B. Step hens 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 



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 

Analyte: Results Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4- Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis ) nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis -1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 

BFB (Surrogate) Recovery = 95% 
BCM (Surrogate) Recovery = 102 % 
Dilution Factor = 1 

4 



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 

Compound Result Detection Limit Units 
TPH nd 2.5 PPM (MG/L) 

Dilution Factor = 1 

5 



Results for sample: Trip Blank 

Date collected: 11/30/94 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 

Analyte: Results Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane 0.7 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform 4.1 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane 0.2 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4-Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2- Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis) nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 

BFB (Surrogate) Recovery = 93 % 
BCM (Surrogate) Recovery = 104 % 
Dilution Factor = 1 
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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 



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 

Analyte: Results Detection Limit Units 
Benzene nd 0.05 PPM (MG/KG) 
Bromodichloromethane nd 0.01 PPM (MG/KG) 
Bromoform nd 0.05 PPM (MG/KG) 
Bromomethane nd 0.05 PPM (MG/KG) 
Carbon Tetrachloride nd 0.01 PPM (MG/KG) 
Chlorobenzene nd 0.01 PPM (MG/KG) 
Chloroethane nd 0.01 PPM (MG/KG) 
Chloroform nd 0.01 PPM (MG/KG) 
Chloromethane nd 0.01 PPM (MG/KG) 
2-Chloroethylvinyl Ether nd 0.05 PPM (MG/KG) 
Dibromochloromethane nd 0.01 PPM (MG/KG) 
1,3-Dichlorobenzene nd 0.01 PPM (MG/KG) 
1,2-Dichlorobenzene nd 0.01 PPM (MG/KG) 
1,4-Dichlorobenzene nd 0.01 PPM (MG/KG) 
Dichlorodifluoromethane nd 0.01 PPM (MG/KG) 
1,1-Dichloroethane nd 0.01 PPM (MG/KG) 
1,2-Dichloroethane nd 0.01 PPM (MG/KG) 
1,1-Dichloroethene nd 0.01 PPM (MG/KG) 
1,2-Dichloroethene (Cis) nd 0.01 PPM (MG/KG) 
1,2-Dichloroethene (Trans) nd 0.01 PPM (MG/KG) 
1,2-Dichloropropane nd 0.01 PPM (MG/KG) 
cis-1,3-Dichloropropene nd 0.01 PPM (MG/KG) 
trans-1,3-Dichloropropene nd 0.01 PPM (MG/KG) 
Ethylbenzene nd 0.05 PPM (MG/KG) 
Dichloromethane nd 0.1 PPM (MG/KG) 
1,1,2,2-Tetrachloroethane nd 0.01 PPM (MG/KG) 
Tetrachloroethene (PCE) nd 0.01 PPM (MG/KG) 
Toluene nd 0.05 PPM (MG/KG) 
1,1,1-Trichloroethane nd 0.01 PPM (MG/KG) 
1,1,2-Trichloroethane nd 0.01 PPM (MG/KG) 
Trichloroethene (TCE) nd 0.01 PPM (MG/KG) 
Vinyl Chloride nd 0.01 PPM (MG/KG) 
Xylenes (Total) nd 0.05 PPM (MG/KG) 
Trichlorofluoromethane nd 0.1 PPM (MG/KG) 

BFB (Surrogate) Recovery = 84 % 
BCM (Surrogate) Recovery = 98 % 
Dilution Factor = 1 



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 

Analyte: Results Detection Limit Units 
Benzene nd 0.5 PPB (UG/L) 
Bromodichloromethane nd 0.2 PPB (UG/L) 
Bromoform nd 1.0 PPB (UG/L) 
Bromomethane nd 1.0 PPB (UG/L) 
Carbon Tetrachloride nd 0.2 PPB (UG/L) 
Chlorobenzene nd 0.2 PPB (UG/L) 
Chloroethane nd 0.2 PPB (UG/L) 
Chloroform nd 0.2 PPB (UG/L) 
Chloromethane nd 0.2 PPB (UG/L) 
2-Chloroethylvinyl Ether nd 1.0 PPB (UG/L) 
Dibromochloromethane nd 0.2 PPB (UG/L) 
1,3-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,2-Dichlorobenzene nd 0.2 PPB (UG/L) 
1,4- Dichlorobenzene nd 0.2 PPB (UG/L) 
Dichlorodifluoromethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethane nd 0.2 PPB (UG/L) 
1,2-Dichloroethane nd 0.2 PPB (UG/L) 
1,1-Dichloroethene nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Cis) nd 0.2 PPB (UG/L) 
1,2-Dichloroethene (Trans) nd 0.2 PPB (UG/L) 
1,2-Dichloropropane nd 0.2 PPB (UG/L) 
cis-1,3- Dichlorop rop ene nd 0.2 PPB (UG/L) 
trans-1,3-Dichloropropene nd 0.2 PPB (UG/L) 
Ethylbenzene nd 0.5 PPB (UG/L) 
Dichloromethane nd 2.0 PPB (UG/L) 
1,1,2,2-Tetrachloroethane nd 0.2 PPB (UG/L) 
Tetrachloroethene (PCE) nd 0.2 PPB (UG/L) 
Toluene nd 0.5 PPB (UG/L) 
1,1,1-Trichloroethane nd 0.2 PPB (UG/L) 
1,1,2-Trichloroethane nd 0.2 PPB (UG/L) 
Trichloroethene (TCE) nd 0.2 PPB (UG/L) 
Vinyl Chloride nd 0.2 PPB (UG/L) 
Xylenes (Total) nd 0.5 PPB (UG/L) 
Trichlorofluoromethane nd 0.2 PPB (UG/L) 

BFB (Surrogate) Recovery = 95 % 
BCM (Surrogate) Recovery = 96 % 
Dilution Factor = 1 



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 

n 



Results for QC: Matrix Spike / 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 
Result 

Amount 
Added 

Matrix 
Recov. MS% 

MSD 
Recov. 

MSD 
% RPD 

Chlorobenzene <0.01 1.00 0.98 98 0.98 98 0 
Ethylbenzene <0.05 1.00 0.97 97 0.95 95 2 
1,1-DCE <0.01 1.00 0.85 85 0.96 96 12 
Trans-1,2-DCE <0.01 1.00 0.90 90 1.01 101 12 
1,2-DCA <0.01 1.00 1.18 118 1.17 117 1 
PCE <0.01 1.00 1.15 115 1.17 117 2 
1,3-Dichloro-
b enzene <0.01 1.00 1.02 102 1.00 100 2 
1,4-Dichloro-
benzene <0.01 1.00 1.04 104 1.11 111 7 

Test: EPA 418.1 

Compound 
Sample 
Result 

Dup 
Result RPD Blank 

Blank 
Spike 

BS 
Recov 

BS 
% 

TPH <20 <20 NA <20 100 110 110 



Results for QC: Matrix Spike / 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 
Result 

Amount 
Added 

Matrix 
Recov. MS% 

MSD 
Recov. 

MSD 
% 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 

Compound 
Sample 
Result 

Amount 
Added 

Matrix 
Recov. MS% 

TPH <1.0 5.0 5.0 100 



CHAIN-OF-CUSTODY RECORD 
Client:-XT>a~>ef g. ,?/gjtW»r Assoc. 

Address: 
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Dote Time Motrix Somple I.D. No. 

Project #: 

HALL ENVIRONMENTAL ANALYSIS LABORATORY 
2403 SM Mateo NLvSitte P-13 
AheqvtroM, New Mexico 87110 
505.880.1803 

ANALYSIS REQUEST 
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Sampler. ^ / / ^ W < W / 

Samples Cold? J3 Yes • No 

Number/Volume 
Preservative 

HgCI2 KCI Other 
HEAL No. 
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C O R E LABORATORIES 

CORE LABORATORIES 
A N A L Y T I C A L R E P O R T 

Job Number: 94323 6 
Prepared F o r : 

DANIEL B . STEPHENS & ASSOCIATES 
JEFF FORBES 

6020 ACADEMY NE, #100 
ALBUQUERQUE, NM 87109 

Date.:. 01 /09 /95 

S i g n a t u r e Date 

Name: Ron F u l l e r 

T i t l e : LABORATORY MANAGER 

Core L a b o r a t o r i e s 
10703 Eas t Be thany D r i v e 
A u r o r a , CO 80014 

The analyses. op,n,ons or interpretations contained in this repon are based upon operations and material supplied b, the client to, „hos. excius.v, and confidential use tht, report has been made. The interpretations or op,n,ons expressed repre-

sent the best judgment ol Core Laboratories. Core Laboratories. ho„,»er. assumes no responsibility and makes no warranty o, representations, express or ,mpl,ed. as to the productivity, proper operations, or prol.tableness ol any ol. gas. coal or 

other mineral, property. „ell or sand ,n connection „,,h „h,ch such report ,s used or r„,ed upon lor any reason vvna.so.ver. Th,s report shall no, be teproouced except ,n ,1s entirely. „„hou, the »r,rten approval ol Cor. Laboratories. 



1 JEM CHAIN OF CUSTODY RECORD 

CUSTOMER INFORMATION 
COMPAN 

^TzAfeOj ASSOC 
SEND REPORT TO: 

ADDRESS: 

PHONE: 

FAX: 

c A ft ant r »\jf> SAMPLE tu/DESCRiriiGN 

PROJECT INFORMATION 
PROJECT NAME/NUMBER: 

4//S.2. 

BILLING INFORMATION 
BILL TO: 

ADDRESS: 

PHONE: 

FAX: PONO.: 

SAMPLE 
DATE 

SAMPLF 
TIME 

SAMPLF 
MATRIX OONlAiNtR IYHh / / 7 i y REMARKS / PRECAUTIONS 

/*4o ML. 

3x4o ml. 

voce,, zsvocsj /jGrnc*, 

MS 3*4o ML. 
V 5* SOQ/M. [/ttsicas 

47ili*p> .>y ,> f f fortes 
~ Sample bo*H€b fg j ib for 

dno-t 
SAMPLER: SHIPMENT METHOD: AIRBILL NO.: 33253S77S/ 
REQUIRED TURNAROUND:' SAME DAY 1 24 HOURS 48 HOURS 72 HOURS I ] 5 DAYS 10 DAYS I I ROUTINE OTHER . 

1. RELINQUISHED BY: DATE 2. RELINQUISHED BY: DATE 3. RELINQUISHED BY: DATE 
SIGNATURE-?. „ 

c—*£U^<Z4<LJU**#JL 

DATE 

_ SIGNATURE: 

DATE 

SIGNATURE: 
DATE 

PRINTED N A T ^ C O M P S N Y T - ^ ^ PRINTED NAME/COMPANY: TIME PRINTED NAME/COMPANY: TIME 

1. RECEIVED BY: 1 
DATE 2. RECEIVED BY: DATE 3. RECEIVED BY: DATE 

/jffll&A/ttxJ 
DATE 

SIGNATURE: 

DATE 

SIGNATURE: 
DATE 

PRINTED NAME/COMPAFIY' " ( ~ " f y D ^ PRINTED NAME/COMPANY: TIME PRINTED NAME/COMPANY: TIME 

RUSH TURNAROUND MAY REQUIRE SURCHARGE 

• Long Beach, California 
3700 Cherry Avenue 
Long Beach. California 90807 
(310) 5954401 

Anaheim. California 
1250 E. Gene Autry Way 
Anaheim, California 92805 
(7141937 1094 

ETD. 

18001 404 2673 1800) 814-3433 

Denver (Aurora), Colorado 
10703 E. Bethany Drive 
Aurora. Colorado 80014 
(303)7511780 
(8001972 2673 

Casper, Wyoming 
420 West 1st Street 
Casper, Wyoming 82601 
(307)235 5741 
(800) 666-0306 

Houston, Texas 
8210 Mosley Road 
Houston, Texas 77075 
(7131943 9776 
(800) 734 2673 

Corpus Christi, Texas 
1733 North Padre Island Drive 
Corpus Christi, Texas 78408 
(512) 289 2673 
1800) 548-8228 

Lake Charles, Louisiana 
3645 Beglis Parkway 
Sulphur, Louisiana 70663 
(318)583-4926 
(800)2594926 



C O R E 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%. 

QA/QC Coordinator Laboratory Supervisor 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T S R E S U L T S 
01/09/95 

(JOB NUMBER: 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

-IENT I.D : 4115.2 
T̂E SAMPLED : 12/22/94 

||TIME SAMPLED : 08:00 
pRK DESCRIPTION...: TRIP BLANK 

LABORATORY I.D...: 943236-0001 
OATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS,OF MEASURE TEST METHOD DATE TECHN 

i 

PPENDIX IX VOLATILE ORGANICS 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodich loromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
D i bromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodi fIuoromethane 
1,1 -D i chIoroethane 
1,2-DichIoroethane 
1.1- Dichloroethene 
1.2- Dichloroethene (total) 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
t rans-1,3-D ichIoropropene 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methylacrylonitrile • 
2-Butanone 
Methyl isobutyl ketone 
Methyl methacrylate 
Propionitrile 
Styrene 
1,1,1,2-Tet rachloroethane 
1,1,2,2-Tetrachloroethane 

NI) 
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 
NO 
ND 

*1 

100 
100 
50 
20 
20 
1 
5 
5 
10 
5 
5 
5 
10 
5 
5 
5 
5 

20 
20 
5 

50 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
50 
5 

50 
50 
100 
50 
5 

100 
5 
5 
5 

8240 (2) 12/30/94 MLA 

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 

I 
PAGE:1 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The mierpreiations or opinions expressed reore-

sen! the Dest judgment of Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ot any oil. gas. coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon for any reason whatsoever This report shall not be reproduced except m its entirety, without the written approval of Core Laboratories. 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T S 
01/09/95 

R E S U L T S 

JOB: NUMBER: 943236 CUSTOMER". DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

[LIENT I.D : 4115.2 
SATE SAMPLED : 12/22/94 

IITIME SAMPLED : 0 8 : 0 0 
llORK DESCRIPTION...: TRIP BLANK 

LABORATORY I . D . . . : 943236-0001 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

JEST: DESCRIPTION:; FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE: TEST METHOD DATE TECHN 

TetrachIoroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- T r i chIoroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3- Trichloropropane 
Vinyl acetate 
Vinyl chlor ide 
Xylenes-total 
Dibromofluoromethane (Surrogate) 
Totuene-d8 (Surrogate) 
4-Bromofluorobenzene (Surrogate) 
Time Analyzed 

ND 
ND 
MD 
ND 
ND 
MD 
MD 
ND 
MD 
KID 

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 

86-118% Limit 
88-110% Limit 
86-115% Limit 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied Oy Ihe client lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre­
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I 
I 

C O R E LABORATORIES 

I 
L A B O R A T O R Y T E S T S 

01/09/95 
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 : 

JOB: NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES: 

CLIENT I.D : 4115.2 
% A T E SAMPLED : 1 2 / 2 2 / 9 4 
||TIME SAMPLED : 1 3 : 0 5 
WORK DESCRIPT ION. . . : WELL #5 

f 
TE 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE :: TEST METHOD DATE TECHN 

A l k a l i n i t y , Total ( U n f i l t .) 154 5 mg/L CaC03 310.1 (1) 12/30/94 RPK 

Chloride ( U n f i l t . ) 750 5 mg/L 325.2 (1) 01/05/95 DME 

Cyanide, Total ( U n f i l t . ) <0.02 0.02 mg/L 335.2 (1) 01/04/95 RJC 

Ni t ra te + N i t r i t e (as N) [ U n f i l t . ] 1.74 0.05 mg/L (as N) 353.2 (1) 01/03/95 DME 

Bol ids, Total Dissolved (TDS) 2420 10 mg/L 160.1 (1) 12/28/94 RJC 

Sul fate ( U n f i l t . ) 768 200 mg/L 375.2 (1) 01/04/95 DME 

Sul f ide ( U n f i l t . ) <CI. 05 0.05 mg/L 376.2 (1) 12/29/94 SLS 

Antimony, Total (Sb) <0.1 0.1 mg/L 6010 (2) 12/30/94 UGL 

Arsenic, Total (As) <0.05 0.05 mg/L 6010 (2) 12/30/94 UGL 

Barium, Total (Ba) 0.02 0.01 mg/L 6010 (2) 12/30/94 UGL 

Beryl l ium, Total (Be) <0.005 0.005 mg/L 6010 (2) 12/30/94 UGL 

Cadmium, Total (Cd) <0.005 0.005 mg/L 6010 (2) 12/30/94 UGL 

Calcium, Total (Ca) 297 1 mg/L 6010 (2) 12/30/94 UGL 

bhromium, Total (Cr) <0.01 0.01 mg/L 6010 (2) 12/30/94 UGL 

Cobalt, Total (Co) <0.03 0.03 mg/L 6010 (2) 12/30/94 UGL 

Copper, Total (Cu) <0.01 0.01 mg/L 6010 (2) 12/30/94 UGL 

[Iron, Total (Fe) 0.32 0.03 mg/L 6010 (2) 12/30/94 UGL 

Lead, Total (Pb) <0.05 0.05 mg/L 6010 (2) 12/30/94 UGL 

Mercury, Total (Hg) <0.0002 0.0002 mg/L 7470 (2) 12/30/94 BPB 

Magnesium, Total (Mg) 80.5 0.1 mg/L 6010 (2) 12/30/94 UGL 

Manganese, Total (Mn) <0.01 0.01 mg/L 6010 (2) 12/30/94 UGL 

Nickel , Total (Ni) <0.04 0.04 mg/L 6010 (2) 12/30/94 UGL 

Potassium, Total (K) 1.7 0.1 mg/L 7610 (2) 01/04/95 BPB 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client lor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre­
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C O R E LABORATORIES 

JOB: 

L A B O R A T O R Y T E S T S R E S U L T S 
01/09/95 

JOB: NUMBER: 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCIATES :ATTN: JEFF FORBES 

f 
iDA 

:LIENT I.D : 4115.2 
j DATE SAMPLED : 12/22/94 
TIME SAMPLED : 13:05 

WORK DESCRIPTION : WELL #5 

LABORATORY I . D . . . : 943236-0002 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

LTE ST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Selenium, Total (Se) 

(Si lver, Total (Ag) 

Sodium, Total (Na) 

|Thallium, Total (T l ) 

Tin, Total (Sn) 

Vanadium, Total (V) 

! inc. Total (Zn) 

APPENDIX IX VOLATILE ORGANICS 

Acetone 
Ace ton i t r i l e 
Acrolein 
Ac r y t on i t r i l e 
A l l y l chlor ide 
Benzene 
B romod i chIorometh ane 
Bromoform 
Bromomethane 
Carbon D isu l f ide 
Carbon te t rach lor ide 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
D i bromoch I oromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
0i chIorodi fIuoromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
1.2- Dichloroethene ( t o t a l ) 
Dichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

<0.1 

<0.01 

502 

<0.1 

<0.05 

<0.05 

<CI.01 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
Nl) 
ND 
ND 
ND 
ND 
Nl) 
ND 

0.1 

0.01 

10 

0.1 

0.05 

0.05 

0.01 

*1 

100 
100 
50 
20 
20 

1 
5 
5 

10 
5 
5 
5 

10 
5 
5 
5 
5 

20 
20 
5 

50 
10 
5 
5 
5 
5 
5 
5 
5 

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 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

8240 (2) 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

UGL 

MLA 
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I 
I 
I 

C O R E LABORATORIES 

L A B O R A T O 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 

CLIENT I.D : 4115.2 
5ATE SAMPLED : 12/22/94 

|TIME SAMPLED : 13:05 
WORK DESCRIPTION...: WELL #5 

LABORATORY I . D . . . : 943236-0002 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

•EST DESCRIPTION FINAL RESULT LIMITS/*DILUTI0N UNITS OF MEASURE TEST METHOD DATE TECHN 

trans-1,3-Dichloropropene ND 5 ug/L 
Ethyl benzene ND 5 ug/L 
Ethyl methacrylate ND 5 ug/L 
2-Hexanone HD 50 ug/L 
Iodomethane ND 5 ug/L 
Isobutyl alcohol ND 50 ug/L 
Methy lacry lon i t r i le ND 50 ug/L 
2-Butanone ND 100 ug/L 
Methyl isobutyl ketone ND 50 ug/L 
Methyl methacrylate HD 5 ug/L 
P rop ion i t r i l e HD 100 ug/L 
Styrene HD 5 ug/L 
1,1,1,2-Tetrachloroethane HD 5 ug/L 
1,1,2,2-Tetrachloroethane HD 5 ug/L 
Tetrachloroethene HD 5 ug/L 
Toluene HD 5 ug/L 
1,1,1-Trichloroethane HD 5 ug/L 
1,1,2-Trichloroethane HD 5 ug/L 
Trichloroethene HD 5 ug/L 
Trichlorofluoromethane HD 5 ug/L 
1,2,3-Trichloropropane HD 5 ug/L 
Vinyl acetate ND 50 ug/L 
Vinyl chlor ide ND 10 ug/L 
Xylenes-total ND 5 ug/L 
DibromofIuoromethane (Surrogate) 110 0 % Recovery 86-118% Limit 
Toluene-d8 (Surrogate) 104 0 % Recovery 88-110% Limit 
4-Bromofluorobenzene (Surrogate) 102 0 % Recovery 86-115% Limit 
Time Analyzed 1859 0 
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sent the best judgment ol Core Laboratories. Core Laboratones. however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil. gas, coal or 

other mineral, property, well or sand in connection with which such report is used or relied upon tor any reason whatsoever This report shall not be reproduced except m us entirety, without the written approval ol Core Laboratories 



I 
I 
I 

C O R E LABORATORIES 

L A B O R A T O R Y T E S T S 
01/09/95 

R E S U L T S 

JOB NUMBER: 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

iLIENT I.D : 4115.2 
DATE SAMPLED : 12/22/94 

[TIME SAMPLED : 16:45 
|ORK DESCRIPTION...: TW-1 

LABORATORY I . D . . . : 943236-0003 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

10 5 mg/L CaC03 310.1 (1) 12/30/94 RPK 

631 5 mg/L 325.2 (1) 01/05/95 DME 

<0.02 0 02 mg/L 335.2 (1) 01/04/95 RJC 

0.16 0 05 mg/L (as N) 353.2 (1) 01/03/95 DME 

1290 10 mg/L 160.1 (1) 12/28/94 RJC 

140 10 mg/L 375.2 (1) 01/04/95 DME 

0.13 0 05 mg/L 376.2 (1) 12/29/94 SLS 

<0.1 0 1 mg/L 6010 (2) 12/30/94 UGL 

<0.05 0 05 mg/L 6010 (2) 12/30/94 WGL 

0.14 0 01 mg/L 6010 (2) 12/30/94 UGL 

<0.,005 0 005 mg/L 6010 (2) 12/30/94 UGL 

<0..005 0 005 mg/L 6010 (2) 12/30/94 UGL 

184 0 1 mg/L 6010 (2) 12/30/94 UGL 

<0.01 0 01 mg/L 6010 (2) 12/30/94 UGL 

<0.03 0.03 ng/L 6010 (2) 12/30/94 UGL 

0.01 0 01 mg/L 6010 (2) 12/30/94 UGL 

4.22 0 03 mg/L 6010 (2) 12/30/94 UGL 

0.06 0 05 mg/L 6010 (2) 12/30/94 UGL 

<0.0002 0 0002 mg/L 7470 (2) 12/30/94 BPB 

23.5 0 1 mg/L 6010 (2) 12/30/94 UGL 

0.39 0 01 mg/L 6010 (2) 12/30/94 UGL 

<0.04 0 04 mg/L 6010 (2) 12/30/94 UGL 

20.2 0 5 mg/L 7610 (2) 01/04/95 BPB 

iTEST DESCRIPTION 

I k a l i n i t y , Total ( U n f i l t . ) 

Chloride ( U n f i l t . ) 

yanide, Total ( U n f i l t . ) 

N i t ra te + N i t r i t e (as N) [ U n f i l t . ] 

o l i d s . Total Dissolved (TDS) 

u l fa te ( U n f i l t . ) 

u l f i de ( U n f i l t . ) 

timony, Total (Sb) 

Arsenic, Total (As) 

arium. Total (Ba) 

Beryl l ium, Total (Be) 

admium, Total (Cd) 

Calcium, Total (Ca) 

hromium, Total (Cr) 

obal t , Total (Co) 

opper. Total (Cu) 

ron, Total (Fe) 

Lead, Total (Pb) 

jercury. Total (Hg) 

Magnesium, Total (Mg) 

anganese. Total (Mn) 

Nickel , Total (Ni) 

lotassium, Total (K) 
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C O R E LABORATORIES 

i L A B O R A T O 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 

LIENT I.D : 4115.2 
DATE SAMPLED : 12/22/94 
TIME SAMPLED : 16:45 
ORK DESCRIPTION...: TW-1 

LABORATORY I . D . . . : 943236-0003 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Selenium, Total (Se) 

S i lver , Total (Ag) 

Sodium, Total (Na) 

Thallium, Total (T l ) 

Tin, Total (Sn) 

Vanadium, Total (V) 

inc, Total (Zn) 

PPENDIX IX VOLATILE ORGANICS 

Acetone 
Ace ton i t r i l e 
Acrolein 
A c r y l o n i t r i l e 
A l l y l ch lor ide 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon D isu l f ide 
Carbon te t rach lo r ide 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
D i bromochIoromethane 
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 ( t o t a l ) 
Dichloromethane 
1,2-D ichIoropropane 
cis-1,3-Dichloropropene 

<0.1 

<0.01 

264 

<0.1 

<0.05 

<0.05 

0.05 

ND 
ND 
ND 
NI) 
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 

0.1 

0.01 

10 

0.1 

0.05 

0.05 

0.01 

*1 

100 
100 
50 
20 
20 

1 
5 
5 

10 
5 
5 
5 

10 
5 
5 
5 
5 

20 
20 
5 

50 
10 
5 
5 
5 
5 
5 
5 
5 

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 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

6010 (2) 

8240 (2) 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

12/30/94 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

WGL 

MLA 
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I 
I 
I 

C O R E LABORATORIES 

L A B O R A T O 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 

CLIENT I.D : 4115.2 
SATE SAMPLED : 12/22/94 
ITIME SAMPLED : 16:45 
WORK DESCRIPTION...: TW-1 

LABORATORY I.D...: 943236-0003 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

1 trans-1,3-Dichloropropene m 5 ug/L 
Ethyl benzene ND 5 ug/L 
Ethyl methacrylate ND 5 ug/L 

• 2-Hexanone ND 50 ug/L 
1 Iodomethane ND 5 ug/L 
| Isobutyl alcohol ND 50 ug/L 

Methylacrylonitrile ND 50 ug/L 
2-Butanone ND 100 ug/L 

1 Methyl isobutyl ketone ND 50 ug/L 
1 Methyl methacrylate ND 5 ug/L 
* Propionitrile ND 100 ug/L 

Styrene ND 5 ug/L 
| 1,1,1,2-Tetrachloroethane ND 5 ug/L 
1 1,1,2,2-Tetrachloroethane ND 5 ug/L 
| Tetrachloroethene ND 5 ug/L 

Toluene ND 5 ug/L 
1,1,1-Trichloroethane ND 5 ug/L 

1 1,1,2-Trichloroethane ND 5 ug/L 
1 Trichloroethene ND 5 ug/L 
* Trichlorofluoromethane ND 5 ug/L 

1,2,3-Trichloropropane NC 5 ug/L 
• Vinyl acetate ND 50 ug/L 
1 Vinyl chloride ND 10 ug/L 
1 Xylenes-total ND 5 ug/L 

Dibromofluoromethane (Surrogate) 111 0 % Recovery 86-118% Limit 
Toluene-d8 (Surrogate) 104 0 % Recovery 88-110% Limit 

1 4-Bromofluorobenzene (Surrogate) 102 0 % Recovery 86-115% Limit 
1 Time Analyzed 1936 0 

APPENDIX IX BNA ORGANICS *1 8270 (2) 01/03/95 JMC 

1 Acenaphthene ND 10 ug/L 
1 Acenaphthylene ND 10 ug/L 

2-Acetylaminofluorene ND 10 ug/L 
Acetophenone ND 10 ug/L 

1 4-Aminobiphenyl ND 10 ug/L 
1 Aniline ND 10 ug/L 
" Anthracene ND 10 ug/L 

Aramite ND 10 ug/L 
- Benzo(a)anthracene ND 10 ug/L 
i Benzo(b)fluoranthene ND 10 ug/L 
1 Benzo(k)fluoranthene ND 10 ug/L 

Benzo(a)pyrene ND 10 ug/L 
, Benzo(ghi)perylene ND 10 ug/L 
• Benzyl Alcohol ND 20 ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre­
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T 
01/09/95 

R E S U L T S 

JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

CLIENT I.D : 4115.2 
DATE SAMPLED : 12/22/94 
TIME SAMPLED : 16:45 
WORK DESCRIPTION...: TW-1 

LABORATORY I.D...: 943236-0003 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
18 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 20 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 20 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 50 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 

TEST DESCRIPTION 

Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloro-1-methylethyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-ChloroaniIine 
2- Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
D i benzo(a,h)anth racene 
Dibenzofuran 
Di-n-butyl phthalate 
1.2- Dichlorobenzene 
1.3- D i chIorobenzene 
1.4- D i chIorobenzene 
3,3-Dichlorobenzidine 
Diethyl phthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3.3- Dimethylbenzidine 
alpha,alpha-DimethylphenethyI amine 
Dimethyl phthalate 
m-D i n i t robenzene 
2.4- Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
HexachlorocycIopentadi ene 
HexachIoroethane 
HexachIoropropene 
Indeno(1,2,3-cd)pyrene 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Methapyrilene 
3- Methylcholanthrene 
2-Methytnaphthalene 
Naphthalene 
1,4-Naphthoquinone 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 

PAGE:9 
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C O R E LABORATORIES 

L A B O R A T O 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 

CLIENT I.D : 4115.2 
DATE SAMPLED : 12/22/94 
ITIME SAMPLED : 16:45 
WORK DESCRIPTION...: TW-1 

LABORATORY I.D...: 943236-0003 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

ND 10 ug/L 
ND 10 ug/L 
ND 50 ug/L 
ND 50 ug/L 
ND 50 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
N!D 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
NI) 10 ug/L 
NI) 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
NI) 10 ug/L 
NI) 10 ug/L 
NI) 20 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
NI) 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
NC) 50 ug/L 
ND 50 ug/L 
ND 10 ug/L 
ND 200 ug/L 

ITEST: DESCRIPTION: 

1- Naphthylamine 
2- Naphthylamine 
o-Nitroaniline 
m-Nitroaniline 
p-NitroaniIine 
Nitrobenzene 
4- Nitroquinoline 1-oxide 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethyl amine 
N-Nitrosodimethylamine 
N-Nitrosodiphenyl amine 
N-Nitrosodipropylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-N i t rosop i per i d i ne 
N-Nitrosopyrrolidine 
5- Nitro-o-toluidine 
PentachIorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Phenacetin 
p- PhenyIenedi ami ne 
Phenanthrene 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Saf role 
1,2,4,5 TetrachIorobenzene 
o-Toluidine 
1,2,4-Trichlorobenzene 
sym-T r i n i t robenzene 
Chlorobenzilate 
4-Chloro-3-methylphenol 
2-Chlorophenol 
o-Cresol (2-Methylphenol) 
m & p-Cresol (3 & 4-Methylphenol) 
Dial late 
2,4-Dichlorophenol 
2,6-D i chIorophenoI 
2,4-Dimethylphenol 
4,6-Dinitro-o-cresol 
2,4-Dinitrophenol 
Ethyl methanesulfonate 
HexachIorophene 
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Aurora, CO 80014 
(303) 751-1780 

PAGE:10 
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C O R E LABORATORIES 

c L A B O R A T O 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 

[CLIENT I.D : 4115.2 

DATE SAMPLED : 12/22/94 
TIME SAMPLED : 16:45 
WORK DESCRIPTION...: TW-1 

LABORATORY I . D . . . : 943236-0003 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT • LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

t Methyl methanesulfonate ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
4-Nitrophenol ND 50 ug/L 
Pentachlorophenol ND 50 ug/L 

I Phenol ND 10 ug/L 
r 2,3,4,6-Tetrachlorophenol ND 10 ug/L 

2,4,5-Trichlorophenol ND 10 ug/L 
[ 2,4,6-Trichtorophenol ND 10 ug/L 
I Nitrobenzene-d5 (Surrogate) 99 0 % Recovery 35-114% Limit 
i 2-Fluorobiphenyl (Surrogate) 96 0 % Recovery 43-116% Limit 
I 4-Terphenyl-d14 (Surrogate) 94 0 % Recovery 33-141% Limit 

Phenol-d6 (Surrogate) 84 0 % Recovery 10-94% Limit 
| 2-Fluorophenol (Surrogate) 95 0 % Recovery 21-100% Limit 
I 2,4,6-Tribromophenol (Surrogate) 91 0 % Recovery 10-123% Limit 
F Time Analyzed 182'. 0 

Date Extracted 12/28/94 0 

APPENDX IX ORGANOCHLORINE PEST *10 8080 (2) 12/29/94 LB 

[ A ld r in MD 0.040 ug/L 
alpha-BHC KID 0.030 ug/L 
beta-BHC KID 0.060 ug/L 
delta-BHC KD 0.090 ug/L 

[ gamma-BHC ND 0.040 ug/L 
Chlordane ND 0.140 ug/L 
4,4'-DDD ND 0.110 ug/L 
4,4'-DDE ND 0.040 ug/L 
4,4'-DDT ND 0.120 ug/L 

[ D ie ldr in ND 0.020 ug/L 
Endosulfan I ND 0.140 ug/L 

I Endosulfan I I ND 0.040 ug/L 
[ Endosulfan su l fa te ND 0.660 ug/L 
f Endrin ND 0.060 ug/L 

Endrin aldehyde ND 0.230 ug/L 
Heptachlor ND 0.030 ug/L 
Heptachlor epoxide ND 0.830 ug/L 

I Methoxychlor ND 1.8 ug/L 
I Toxaphene ND 2.4 ug/L 

Aroclor 1016 ND 0.50 ug/L 
\ Aroclor 1221 ND 0.50 ug/L 
I Aroclor 1232 ND 0.50 ug/L 

Aroclor 1242 ND 0.50 ug/L 
Aroclor 1248 NO 0.50 ug/L 
Aroclor 1254 ND 0.50 ug/L 
Aroclor 1260 ND 0.50 ug/L 

10703 East Bethany Drive 
Aurora, CO 80014 
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C O R E LABORATORIES 

L A B O R A T O 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 

:LIENT I.D : 4115.2 
[DATE SAMPLED : 12/22/94 
|TIME SAMPLED : 16:45 
WORK DESCRIPTION...: TW-1 

LABORATORY I . D . . . : 943236-0003 
DATE RECEIVED : 12/28/94 
TIME RECEIVED : 14:15 
REMARKS : 

JEST DESCRIPTION: FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

2,4,5,6-Tetrachloro-m-xylene(Surr) 
DecachIorobiphenyl (Surrogate) 
Time Analyzed 
Date Extracted 

100 
83 

1610 
12/28/94 

% Recovery 
% Recovery 

60-150% Limit 
60-150% Limit 

10703 East Bethany Drive 
Aurora, CO 80014 
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C O R E LABORATORIES 

L A B O R A T O 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: 

JfLIENT I.D : 
DATE SAMPLED : / / 
TIME SAMPLED : : 
WORK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 943236-0004 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

JEST DESCRIPTION . FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

JiPPENDIX IX VOLATILE ORGANICS *1 8240 (2) 12/30/94 MLA 

Acetone ND 100 ug/L 
I Acetonitrile ND 100 ug/L 
1 Acrolein ND 50 ug/L 
• Aerylonitri le ND 20 ug/L 

Allyl chloride ND 20 ug/L 
i Benzene ND 1 ug/L 
I Bromodichloromethane ND 5 ug/L 
1 Bromoform ND 5 ug/L 

Bromomethane ND 10 ug/L 
Carbon Disulfide ND 5 ug/L 

1 Carbon tetrachloride ND 5 ug/L 
1 Chlorobenzene ND 5 ug/L 
1 Chloroethane ND 10 ug/L 

Chloroform ND 5 ug/L 
. Chloromethane ND 5 ug/L 
1 Chloroprene ND 5 ug/L 
1 DibromochIoromethane ND 5 ug/L 

1,2-Dibromo-3-chloropropane ND 20 ug/L 
1,2-Dibromoethane ND 20 ug/L 

| Dibromomethane ND 5 ug/L 
1 trans-1,4-Dichloro-2-butene ND 50 ug/L 
1 Dichlorodifluoromethane ND 10 ug/L 

1,1-0ichloroethane ND 5 ug/L 
_ 1,2-DichIoroethane ND 5 ug/L 
1 1,1-Dichloroethene ND 5 ug/L 
1 1,2-Dichloroethene (total) ND 5 ug/L 

Dichloromethane ND 5 ug/L 
1,2-Dichloropropane ND 5 ug/L 

1 cis-1,3-Dichloropropene ND 5 ug/L 
1 trans-1,3-Dichloropropene ND 5 ug/L 
1 Ethyl benzene ND 5 ug/L 

Ethyl methacrylate ND 5 ug/L 
. 2-Hexanone ND 50 ug/L 
1 Iodomethane ND 5 ug/L 
1 Isobutyl alcohol ND 50 ug/L 

Methylacrylonitrile ND 50 ug/L 
2-Butanone ND 100 ug/L 

• Methyl isobutyl ketone ND 50 ug/L 
1 Methyl methacrylate ND 5 ug/L 
1 Propionitrile ND 100 ug/L 

Styrene ND 5 ug/L 
1,1,1,2-Tetrachloroethane ND 5 ug/L 

1 1,1,2,2-Tetrachloroethane ND 5 ug/L 

I 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T S R E S U L T S 
01/09/95 

JOB NUMBER: 943236 CUSTOMER:: DANIEL 8. STEPHENS & ASSOCIATES ATTN:: JEFF FORBES 

LIENT I.D : 
ATE SAMPLED : / / 
TIME SAMPLED : 
ORK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 943236-0004 
DATE RECEIVED : / / 
TIME RECEIVED : 
REMARKS : 

FINAL RESULT LIMITS/*DILUTION: UNITS OF MEASURE 

ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 5 ug/L 
ND 50 ug/L 
ND 10 ug/L 
ND 5 ug/L 

108 0 % Recovery 
103 0 % Recovery 
102 0 % Recovery 
1746 0 

*1 

ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 20 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 20 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 
ND 10 ug/L 

EST DESCRIPTION TEST METHOD DATE TECHN 

Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Tri chIorofluoromethane 
1.2.3- Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes-total 
D ibromofIuoromethane (Surrogate) 
Toluene-d8 (Surrogate) 
4-Bromofluorobenzene (Surrogate) 
Time Analyzed 

APPENDIX IX BNA ORGANICS 

Acenaphthene 
Acenaphthylene 
2-Acetylaminofluorene 
Acetophenone 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benzo(b)fIuoranthene 
Benzo(k)fIuoranthene 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzyl Alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloro-1-methylethyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
D i benzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-D i chIo robenzene 

86-118% Limit 
88-110% Limit 
86-115% Limit 

8270 (2) 01/03/95 JMC 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T S R E S U L T S 
01/09/95 

JOB: NUMBER; 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

pLIENT I.D : 
DATE SAMPLED : / / 
TIME SAMPLED : : 
WORK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 943236-0004 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

I 1,3-Dichlorobenzene ND 10 ug/L 
1,4-Dichlorobenzene ND 10 ug/L 
3,3-Dichlorobenzidine ND 20 ug/L 

1 Diethyl phthalate ND 10 ug/L 
p-Dimethylaminoazobenzene ND 10 ug/L 

I 7,12-Dimethylbenz(a)anthracene ND 10 ug/L 
3,3-Dimethylbenzidine ND 10 ug/L 
alpha.alpha-Dimethylphenethylamine ND 10 ug/L 

| Dimethyl phthalate ND 10 ug/L 
I m-Dinitrobenzene ND 10 ug/L 

2,4-Dinitrotoluene ND 10 ug/L 
2,6-Dinitrotoluene ND 10 ug/L 

• Di-n-octyl phthalate ND 10 ug/L 
1 Diphenylamine ND 10 ug/L 
[ Fluoranthene ND 10 ug/L 

Fluorene ND 10 ug/L 
Hexachlorobenzene ND 10 ug/L 

1 Hexachlorobutadiene ND 10 ug/L 
I Hexachlorocyclopentadiene ND 10 ug/L 

HexachIoroethane ND 10 ug/L 
HexachIoropropene ND 10 ug/L 

1 Indeno(1,2,3-cd)pyrene ND 10 ug/L 
I Isodrin ND 10 ug/L 
I Isophorone ND 10 ug/L 

Isosafrole ND 10 ug/L 
Kepone NI) 50 ug/L 

I Methapyrilene ND 10 ug/L 
I 3-Methylcholanthrene NI) 10 ug/L 
' 2-Methylnaphthalene NI) 10 ug/L 

Naphthalene NI) 10 ug/L 
• 1,4-Naphthoquinone ND 10 ug/L 
I 1-Naphthylamine ND 10 ug/L 
I 2-Naphthylamine ND 10 ug/L 

o-NitroaniIine ND 50 ug/L 
m-NitroaniIine ND 50 ug/L 

I p-Nitroaniline ND 50 ug/L 
I Nitrobenzene ND 10 ug/L 
* 4-Nitroquinoline 1-oxide ND 10 ug/L 

N - N i t rosod i - n- buty I ami ne ND 10 ug/L 
1 N-Nitrosodiethylamine ND 10 ug/L 
| N-Nitrosodimethylamine ND 10 ug/L 
| N-Nitrosodiphenytamine ND 10 ug/L 

N-Nitrosodipropylamine ND 10 ug/L 
N-Nitrosomethylethylamine ND 10 ug/L 

| N-Nitrosomorpholine ND 10 ug/L 
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C O R E LABORATORIES 

L A B O R A T O R Y T E S T S 
01/09/95 

R E S U L T S 

JOB NUMBER:: 943236: :CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES: 

fLIENT I.D : 
(DATE SAMPLED : / / 
|| TI ME SAMPLED : : 
liORK DESCRIPTION...: METHOD BLANK 

LABORATORY I.D...: 943236-0004 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

JEST DESCRIPTION .' • FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

1 N-Nitrosopiperidine ND 10 ug/L 
N-Nitrosopyrrolidine ND 10 ug/L 
5-Nitro-o-toluidine ND 10 ug/L 

1 PentachIorobenzene ND 10 ug/L 
1 Pentachloroethane ND 10 ug/L 
' Pentachloronitrobenzene ND 10 ug/L 

Phenacetin ND 10 ug/L 
• p-Phenylenediamine ND 10 ug/L 
1 Phenanthrene ND 10 ug/L 
1 2-Picoline ND 10 ug/L 

Pronamide ND 10 ug/L 
Pyrene ND 10 ug/L 

I Pyridine ND 10 ug/L 
1 Safrole ND 10 ug/L 
* 1,2,4,5 TetrachIorobenzene ND 10 ug/L 

o-Toluidine ND 10 ug/L 
• 1,2,4-Trichlorobenzene NO 10 ug/L 
1 sym-Trinitrobenzene NO 10 ug/L 
| Chlorobenzilate NO 10 ug/L 

4-Chloro-3-methylphenol NO 20 ug/L 
2-Chlorophenol ND 10 ug/L 

1 o-Cresol (2-Methylphenol) ND 10 ug/L 
1 m & p-Cresol (3 & 4-Methylphenol) ND 10 ug/L 
• Dial late ND 10 ug/L 

2,4-Dichlorophenol ND 10 ug/L 
. 2,6-Dichlorophenol ND 10 ug/L 
1 2,4-Dimethylphenol ND 10 ug/L 
1 4,6-Dinitro-o-cresol ND 50 ug/L 

2,4-Dinitrophenol ND 50 ug/L 
Ethyl methanesulfonate ND 10 ug/L 

1 HexachIorophene ND 200 ug/L 
1 Methyl methanesulfonate ND 10 ug/L 
• 2-Nitrophenol ND 10 ug/L 

4-Nitrophenol ND 50 ug/L 
. Pentachlorophenol ND 50 ug/L 
1 Phenol ND 10 ug/L 
| 2,3,4,6-Tetrachlorophenol ND 10 ug/L 

2,4,5-Trichlorophenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 

| Nitrobenzene-d5 (Surrogate) 100 0 % Recovery 35-114% Limit 
1 2-Fluorobiphenyl (Surrogate) 96 0 % Recovery 43-116% Limit 
1 4-Terphenyl-d14 (Surrogate) 94 0 % Recovery 33-141% Limit 

Phenol-d6 (Surrogate) 83 0 % Recovery 10-94% Limit 
2-Fluorophenol (Surrogate) 97 0 % Recovery 21-100% Limit 

1 2,4,6-Tribromophenol (Surrogate) 88 0 % Recovery 10-123% Limit 

I 
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The analyses, opinions or interpretations contained m this report are cased upon observations and material supplied by the client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre­

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil. gas. coat or 

other mineral property, well or sand in connection with which such report is used or relied upon for any reason whatsoever This report shall not be reproduced except m us entirety, without the written approval ot Core Laboratories 



C O R E LABORATORIES 

L A B O R A T O R Y T E S T S R E S U L T S 
01/09/95 

JOB NUMBER:; 943236 CUSTOMER: DANIEL. 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

"LIENT I.D : 
ATE SAMPLED : / / 

TIME SAMPLED : 
ORK DESCRIPTION...: METHOD BLANK 

LABORATORY I . D . . . : 943236-0004 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIM!TS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Time Analyzed 
Date Extracted 

PPENDX IX ORGANOCHLORINE PEST 

A ldr in 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Die ld r in 
Endosulfan I 
Endosulfan I I 
Endosulfan su l fa te 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
2 /4,5,6-Tetrachloro-m-xylene(Surr) 
Decachlorobiphenyl (Surrogate) 
Time Analyzed 
Date Extracted 

1625 
12/28/94 

NI) 
ND 
ND 
ND 
ND 
ND 
ND 
NC 
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 
0 

M0 

.040 

.030 

.060 

.090 

.040 

.140 

.110 

.040 
0.120 
0.020 

.140 

.040 

.660 

.060 

.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 

8080 (2) 12/29/94 LB 

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 
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The analyses, opinions or interpretations contained m this report are based upon observations and material supplied by the client for whose exc-'usive and confidential use this report has been made- The interpretations or opinions expressed reore-
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L 
01/09/95 

R E P O R T 

JOB NUMBER: 943236 CUSTOMER: DANIEL B STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

1 ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
( |A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

IARAMETER:Sul f ide ( U n f i l t . ) 
REPORTING LIMIT/DF: 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:12/29/94 10:30 
METHOD: REFERENCE :376.2 (1) 

QC BATCH NUMBER:317418 
TECHNICIAN:SLS 

[BLANK •LANK 
ITANOARD 

[STANDARD 
[SPIKE 
•UPLICATE 

ICB 
CCB 
ICV 
CCV 
MS 
MD 

SO 
SO 
SO.40 
SO. 80 
943236-2 
943236-2 

<0.05 
<0.05 
0.41 
0.83 
0.73 

<0.05 <0.05 NC 

0.40 
0.80 

102 
104 

<0.05 0.92 79 

PARAMETER'Solids, Total Dissolved (TDS) 
(REPORTING LIMIT/DF: 10 UNITS.-mg/L 

DATE/TIME ANALYZED:12/28/94 15:00 
METHOD REFERENCE :160.1 (1) 

QC BATCH NUMBER:317433 
TECHNICIAN:RJC •LANK 

ITANOARD 
[DUPLICATE 
(DUPLICATE •UPLICATE 

MB 
LCS 
MD 
MD 
MD 

941228 
G941121A 
943222-1 
943236-2 
943197-1 

<10 
494 

9150 
2420 

169 

9200 
2430 

172 

1 
0 
2 

500 99 

PARAMETER:Mercury, Total (Hg) 
jREPORTING LIMIT/DF: 0.Q002UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :7470 (2) 

10:30 QC BATCH NUMBER:317483 
TECHNICIAN:BPB 

ILANK ICB 12304 <0.0002 

•LANK 
CCB 12304 <0.0002 

BLANK CCB 12304 <0.0002 
BLANK CCB 12304 <0.0002 
•TANDARD ICV 1121H 0.0041 0.0040 103 
ITANDARD CCV 1013P 0.0024 0.0025 96 
ITANDARD CCV 1013P 0.0024 0.0025 96 
STANDARD CCV 1013P 0.0024 0.0025 96 
SPIKE MS 943236-003 0.0049 <0.0002 0.0050 98 
•UPLICATE MD 943236-002 <0.0002 <0.0002 NC 

PARAMETER:At kat i ni t y , TotaI ( U n f i l t . 1 DATE/TIME ANALYZED:12/30/94 08:00 QC BATCH NUMBER-.317488 
REPORTING LIMIT/DF: 5 : UNITS:mg/L CaC03 METHOD REFERENCE :310.1 (D TECHNICIAN:RPK 

ILANK MB 941230 <5 
•TANDARD LCS G941027A 167 167 100 
DUPLICATE MD 943197-9 54 50 8 
DUPLICATE MD 943197-18 54 55 2 
•UPLICATE MD 943197-24 60 58 3 
•UPLICATE MD 943197-28 70 70 0 
DUPLICATE MD 943230-14 116 110 5 

IARAMETER:SvIver. Total (Ag) 
|EPORTING LIMIT/DF: 0.01 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE -.6010 (2) 

13:24 QC BATCH NUMBER:317511 
TECHNICIAN:WGL 

BLANK 
IBLANK 

ICB 
CCB 

1212J 
1212J 

<0.01 
<0.01 
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I 
I 
I 

CORE LABORATORIES 

Q U A L I T Y C O N T R O L 
01/09/95 

R E P O R T 

JOB NUMBER: 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

I ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

'N ALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) <|A-B | > VALUE RECOVERY VALUE ADDED RECOVERY 

URAMETER:Si Iver, Total (Ag) 
IEPORTING LIMIT/DF: 0.01 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317511 
TECHNICIAN:UGL 

BLANK MB 1229 <0.01 
•LANK MB 1229 <0.01 
•LANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
•LANK CCB 1212J <0.01 
ILANK CCB 1212J <0.01 
ITANDARD CCV 0913K 2.47 2.50 99 
STANDARD ICV 0801S 1.03 1.00 103 
STANDARD CCV 0913K 2.47 2.50 99 
ITANDARD ISB 1123J 0.97 1.00 97 
ITANDARD CCV 0913K 2.49 2.50 100 
STANDARD CCV 0913K 2.48 2.50 99 
STANDARD CCV 0913K 2.54 2.50 102 
STANDARD ISB 1123J 1.09 1.00 109 
ITANDARD CCV 0913K 2.57 2.50 103 
ITANDARD LCS 1222G 1.15 1.00 115 
STANDARD LCS 1222G 1.16 1.00 116 
SPIKE MS 943176-002 1.12 <0 01 1.00 112 

•PIKE 
MS 943227-001 1.13 <0 01 1.00 113 

•JPLICATE 
MD 943176-001 <0.01 <0 01 NC 

DUPLICATE MD 943212-006 <0.01 <0 01 NC 

ARAMETER:Arsenic. Total (As) 
EPORTING LIMIT/DF: 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE -.6010 (2) 

10:28 QC BATCH NUMBER:317512 
TECHNICIAN:WGL 

BLANK ICB 1212J <0. 05 
BLANK CCB 1212J <0 05 
ILANK MB 1229 <0 05 
LANK MB 1229 <0 05 
TC.ANK CCB 1212J <0 05 
BLANK CCB 1212J <0 05 
BLANK CCB 1212J <0 05 
LANK CCB 1212J <0 05 
LANK CCB 1212J <0 05 
STANDARD CCV 1017J 2 55 2.50 102 
STANDARD ICV 1122D 2 07 2.00 103 
ITANDARD CCV 1017J 2 60 2.50 104 
ITANDARD ISB 1123J 1 00 1.00 100 
?T ANDARD CCV '1017J 2 58 2.50 103 
STANDARD CCV 1017J 2 53 2.50 101 
STANDARD CCV 1017J 2 65 2.50 106 
ITANDARD ISB 1123J 1 03 1.00 103 
ITANDARD CCV 1017J 2 68 2.50 107 
STANDARD LCS 1222G 1 03 1.00 103 
STANDARD LCS 1222G 1 03 1.00 103 

L 

I 
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The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client (or whose exclusive and confidential use this report has been made The interpretations or opinions expressed repre­
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C O R E LABORATORIES 

Q U A L I T Y C 0 N T R 0 
01/09/95 

R E P O R T 

JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

NALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I . D . VALUE (A) VALUE (B) ( | A - B | ) VALUE RECOVERY VALUE ADDED RECOVERY 

RAMETER:Arsenic, Total (As) 
PORTING LIMIT/DF: 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

10:28 QC BATCH NUMBER:317512 
TECHNICIAN:WGL 

SPIKE MS 943176-002 0 .97 <0 05 1.00 97 
J I K E MS 943227-001 0 .96 <0 05 1.00 96 
l lPLICATE MD 943212-006 <0.05 <0.05 NC 
DUPLICATE MD 943176-001 <0.05 <0.05 NC 

RAMETERiBariurn, Total (Ba) 
PORTING LIMIT/DF: 0.01 UNITS:mg/L 

DATE/TIME:ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317513 
TECHNICIAN:WGL 

BLANK 
LANK 
ANK 
ANK 
ANK 

BLANK 
ANK 
ANK 
ANK 

STANDARD 
TANDARD 
ANDARD 
ANDARD 
ANDARD 

STANDARD 
ITANDARD 

ANDARD 
ANDARD 

STANDARD 
STANDARD 

IKE 
IKE 
PLICATE 

DUPLICATE 

ICB 1212J <0.01 
CCB 1212J <0.01 
MB 1229 <0.01 
MB 1229 <0.01 
CCB 1212J <0.01 
CCB 1212J <0.01 
CCB 1212J <0.01 
CCB 1212J <0.01 
CCB 1212J <0.01 
CCV 1017J 5.01 5.00 100 
ICV 0801S 1.03 1.00 103 
CCV 1017J 5.10 5.00 102 
ISB 1123J 0 .49 0.50 98 
CCV 1017J 5.04 5.00 101 
CCV 1017J 4.95 5.00 99 
CCV 1017J 5 .17 5.00 103 
ISB 1123J 0.50 0.50 100 
CCV 1017J 5 .06 5.00 101 
LCS 1222G 1.04 1.00 104 
LCS 1222G 1.04 1.00 104 
MS 943176-002 1.08 0.14 1.00 94 
MS 943227-001 1.02 0.06 1.00 96 
MD 943176-001 0.14 0.15 7 
MD 943212-006 <0.01 <0.01 NC 

ARAMETER:BerylIium, Total (Be) -
EPORTING LIMIT/DF: 0.005 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 13:24 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER:317514 
TECHN1CIAN:WGL 

BLANK ICB 1212J <0.005 
1.ANK CCB 1212J <0.005 
LANK MB 1229 <0.005 
HANK MB 1229 <0.005 
BLANK CCB 1212J <0.005 
BLANK CCB 1212J <0.005 
LANK CCB 1212J <0.005 
LANK CCB 1212J <0.005 
BLANK CCB 1212J <0.005 
STANDARD CCV 1017J 2 .52 2.50 101 
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C O R E LABORATORIES 

r 
Q U A L I T Y C O N T R O L 

01/09/95 
R E P O R T 

JOB NUMBER: 943236 CUSTOMER: DAN I El. B. STEPHENS & ASSOC IATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
(|A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

ARAMETER:Beryllium. Total (Be) 
EPORTING LIMIT/DF: 0.005 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317514 
TECHNICIAN:WGL 

ICV 1122D 2.10 2.00 105 
ccv 1017J 2.60 2.50 104 
ISB 1123J 0.481 0.500 96 
ccv 1017J 2.53 2.50 101 
ccv 1017J 2.51 2.50 100 
ccv 1017J 2.52 2.50 101 
ISB 1123J 0.481 0.500 96 
CCV 1017J 2.57 2.50 103 
LCS 1222G 1.05 1.00 105 
LCS 1222G 1.04 1.00 104 
MS 943176-002 0.946 <0 005 1.00 95 
MS 943227-001 0.949 <0 005 1.00 95 
MD 943176-001 <0.005 <0 005 NC 
MD 943212-006 <0.005 <0 005 NC 

STANDARD 
TANDARD 
TANDARD 
TANDARD 

STANDARD 
"TANDARD 
TANDARD 
TANDARD 

STANDARD 
STANDARD 
PIKE 
PIKE 
UPLICATE 

DUPLICATE 

ARAMETER:Catcium, Total (Ca) 
EPORTING LIMIT/DF: 0.1 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317515 
TECHNICIAN:WGL 

BLANK 
LANK 
LANK 
LANK 

BLANK 
LANK 
LANK 
LANK 

BLANK 
STANDARD 
TANDARD 
TANDARD 
TANDARD 

STANDARD 
"TANDARD 
TANDARD 
TANDARD 

STANDARD 
STANDARD 
TANDARD 
TANDARD 
TANDARD 

SPIKE • 
"PIKE 
UPLICATE 
UPLICATE 

ICB 1212J <0.1 
CCB 1212J <0.1 
MB 1229 <0.1 
MB 1229 <0.1 
CCB 1212J <0.1 
CCB 1212J <0.1 
CCB 1212J <0.1 
CCB 1212J <0.1 
CCB 1212J <0.1 
CCV 0913K 101 100 101 
CCV 0913K 100 100 100 
CCV 0913K 102 100 102 
ICV 0426G 105 100 105 
CCV 0913K 97.6 100 98 
ISA 09260 478 500 96 
CCV 0913K 103 100 103 
ISB 1123J 456 500 91 
ISA 09260 483 500 97 
ISB 1123J 460 500 92 
CCV 0913K 102 100 102 
LCS 1101S 109 100 109 
LCS 1101S 106 100 106 
MS 943176-002 125 75.0 50.0 100 
MS 943227-001 63.4 11.4 50.0 104 
MD 943176-001 72.8 74.7 3 
MD 943212-006 0.1 <0.1 0.1 
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C O R E LABORATORIES 

Q U A L I T Y C O I I T R O 
01/09/95 

R E P O R T 

IjOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

I ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I . D . VALUE (A) VALUE (B) ( | A - B | ) VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Cadmium, Total (Cd) 
REPORTING LIMIT/DF: 0.005: UNITS:mg/L 

DATE/TIME: ANALYZED :12/30/94 
METHOD REFERENCE :6010 (2) 

10:28 QC BATCH NUMBER.-317516 
TECHNICIAN:WGL 

BLANK ICB 1212J <0.005 
BLANK CCB 1212J <0.005 
BLANK MB 1229 <0.005 
BLANK MB 1229 <0.005 
BLANK CCB 1212J <0.005 
BLANK CCB 1212J <0.005 
BLANK CCB 1212J <0.005 
PLANK CCB 1212J <0.005 
BLANK CCB 1212J <0.005 
STANDARD CCV 1017J 0.971 1.00 97 
[STANDARD ICV 1122D 1.94 2.00 97 
(STANDARD CCV 1017J 0.990 1.00 99 
•STANDARD ISB 1123J 0.852 1.00 85 
STANDARD CCV 1017J 0.990 1.00 99 
(STANDARD CCV 1017J 0.958 1.00 96 
STANDARD CCV 1017J 1.03 1.00 103 
(STANDARD ISB 1123J 0.905 1.00 90 
STANDARD CCV 1017J 1.04 1.00 104 
STANDARD LCS 1222G 0.994 1.00 99 
[STANDARD LCS 1222G 0.997 1.00 100 
BP IKE MS 943227-001 0.895 <0.005 1.00 90 
DUPLICATE MD 943212-006 <0.005 <0 005 NC 
DUPLICATE MD 943176-001 <0.005 <0 005 NC 

PARAMETER: CobsIt, Total (Co) 
REPORTING LIMIT/DF: 0.03 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

10:28 

[BLANK ICB 1212J <0.03 
BLANK CCB 1212J <0.03 
BLANK MB 1229 <0.03 
BLANK MB 1229 <0.03 
BLANK CCB 1212J <0.03 
J3LANK CCB 1212J <0.03 
BLANK CCB 1212J <0.03 
pLANK CCB 1212J <0.03 
BLANK CCB 1212J <0.03 
STANDARD CCV 1017J 2.45 2.50 98 
BTANDARD ICV 1122D 2.04 2.00 102 
STANDARD CCV 1017J 2 .50 2.50 100 
STANDARD ISB 1123J 0.45 0.50 90 
STANDARD CCV 1017J 2 .48 2.50 99 
STANDARD CCV 1017J 2.45 2.50 98 
BTANDARD CCV 1017J 2 .58 2.50 103 
(STANDARD ISB 1123J 0.45 0.50 90 
STANDARD CCV 1017J 2.50 2.50 100 
STANDARD LCS 1222G 1.02 1.00 102 

QC BATCH NUMBER:317517 
TECHNICIAN:WGL 
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C O R E LABORATORIES 

I 
Q U A L I T Y C 0 N T R 0 

01/09/95 
R E P O R T 

JOB:NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

[ ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) ( | A - B | ) VALUE RECOVERY VALUE ADDED RECOVERY 

f 
ARAMETER:Coba11, Tota l (Co) 
EPORTING LIMIT/DF: 0.03 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

10:28 QC BATCH NUMBER;3T7517 
TECHNICIAN:WGL 

STANDARD LCS 1222G 1 03 1.00 103 
BP IKE MS 943176-002 0 89 <0 03 1.00 89 
IPIKE MS 943227-001 0 90 <0 03 1.00 90 
DUPLICATE MD 943212-006 <0 03 <0 03 NC 
DUPLICATE MD 943176-001 <0 03 <0 03 NC 

lARAMETER:Chromium, Total (Cr) 
lEPORTING LIMIT/DF: 0.01 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317518 
TECHNICIAN:WGL 

3 LANK 
LANK 
LANK 
LANK 

II BLANK 
SLANK 
LANK 
LANK 

II BLANK 
[STANDARD 
HfTANDARD 
BTANDARD 
STANDARD 

I STANDARD 
STANDARD 
ITANDARD 
STANDARD 

II STANDARD 
[STANDARD 
STANDARD 
BP IKE 
IPIKE 
jDUPLICATE 
DUPLICATE 

ICB 
CCB 
MB 
MB 
CCB 
CCB 
CCB 
CCB 
CCB 
CCV 
ICV 
CCV 
ISB 
CCV 
CCV 
CCV 
ISB 
CCV 
LCS 
LCS 
MS 
MS 
MD 
MD 

1212J 
1212J 
1229 
1229 
1212J 
1212J 
1212J 
1212J 
1212J 
1017J 
1122D 
1017J 
1123J 
1017J 
1017J 
1017J 
1123J 
1017J 
1222G 
1222G 
943176-002 
943227-001 
943176-001 
943212-006 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
2.46 
2.05 
2.51 
0.45 
2.46 
2.44 
2.56 
0.45 
2.48 
1.04 
1.04 
0.88 
1.00 

<0.01 
<0.01 

<0.01 
<0.01 

NC 
NC 

50 
00 
50 
50 
50 
50 
50 
50 
50 

1.00 
1.00 

98 
102 
100 
90 
98 
98 

102 
90 
99 

104 
104 

0.01 
0.09 

1.00 
1.00 

87 
91 

PARAMETER:Copper, Total (Cu) 
ij REPORT ING LIMIT/DF: 0.01 UN ITS: mg/L 

DATE/TIME ANALYZED:12/30/94 13:24 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER:317519 
TECHNICIAN:WGL 

ILANK ICB 1212J <0.01 
RLANK CCB 1212J <0.01 
ILANK MB 1229 <0.01 
BLANK MB 1229 <0.01 
fLANK CCB 1212J <0.01 
ILANK CCB 1212J <0.01 
ILANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
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C O R E LABORATORIES 

r 1 Q IJ A L I T Y C O N T R O L R E P O R T 
01/09/95 

JOB NUMBER: 943236 :: CUSTOMER: DANIEL 8 . STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
| TYPE SUB-TYPE I . D . VALUE (A) VALUE (B) ( | A - B | ) VALUE RECOVERY VALUE ADDED RECOVERY 

[PARAMETER:Copper, T o t a l (Cu) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317519 
REPORT I NG:; L I MI T/DF; 0 .01 UNITS:mg/L METHOD REFERENCE :6010 ( 2 ) TECHNICIAN:WGL 

[STANDARD CCV 1017J 2.62 2.50 105 
[STANDARD ICV 1122D 2.08 2.00 104 
[STANDARD CCV 1017J 2 .58 2.50 103 
[STANDARD ISB 1123J 0.50 0.50 100 
STANDARD CCV 1017J 2.61 2.50 104 

(STANDARD CCV 1017J 2 .58 2.50 103 
STANDARD CCV 1017J 2.64 2.50 106 
BTANDARD ISB 1123J 0.49 0.50 98 
STANDARD CCV 1017J 2.62 2.50 105 

[STANDARD LCS 1222G 1.06 1.00 106 
[STANDARD LCS 1222G 1.07 1.00 107 
[SPIKE MS 943176-002 0.99 0.03 1.00 96 
[SPIKE MS 943227-001 1.03 0.09 1.00 94 
DUPLICATE MD 943176-001 0.03 0.03 0.00 
DUPLICATE MD 943212-006 <0.01 <0.01 NC 

PARAMETER:Iron, T o t a l ( F e ) : 

(REPORTING LIMIT/DF: 0.03 UNITS:mg/L 
DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 ( 2 ) 

13:24 QC BATCH NUMBER:317520 
TECHNICIAN:WGL 

SLANK 
SLANK 
BLANK 

j BLANK 
3 LANK 
SLANK 
SLANK 

II BLANK 
[BLANK 

STANDARD 
STANDARD 

[[STANDARD 
(STANDARD 

STANDARD 
STANDARD 
STANDARD 

II STANDARD 
^STANDARD •STANDARD •STANDARD 

"[STANDARD 
STANDARD 

'"PIKE 
PIKE 
UPLICATE 

LICATE 

ICB 
CCB 
MB 
MB 
CCB 
CCB 
CCB 
CCB 
CCB 
CCV 
CCV 
CCV 
ICV 
CCV 
ISA 
CCV 
ISB 
ISA 
ISB 
CCV 
LCS 
LCS 
MS 
MS 
MD 
MD 

1212J 
1212J 
1229 
1229 
1212J 
1212J 
1212J 
1212J 
1212J 
1017J 
1017J 
1017J 
1122D 
1017J 
09260 
1017J 
1123J 
09260 
1123J 
1017J 
1222G 
1222G 
943176-002 
943227-001 
943176-001 
943212-006 

<0.03 
<0.03 
<0.03 
<0.03 
<0.03 
<0.03 
<0.03 
<0.03 
<0.03 

5.01 
4 .97 
5.09 
1.90 
5.00 

214 

5.15 
205 
211 
202 

5.10 
1.00 
0.96 
2 .56 
3.49 
0.63 
0.03 

0.60 
0.04 

5 
0.01 

5.00 
5.00 
5.00 
2.00 
5.00 

200 
5 

200 
200 
200 

5 
1 
1 

00 

00 
00 
00 

100 
99 

102 
95 

100 
107 
103 
102 
106 
101 
102 
100 
96 

0.78 
1.72 

2.00 
2.00 

89 
89 
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C O R E LABORATORIES 

Q IJ A L I T Y C O N T R O L R E P O R T 
01/09/95 

JOB NUMBER: 943236 CUSTOMER: DANIEL B STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I . D . VALUE (A) VALUE (B) ( | A - B | ) VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Magnesium, To ta l - (Mg) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317522 
REPORTING :LIMIT/DF: 0 .1 UNITS:mg/L METHOD REFERENCE :6010 ( 2 ) TECHNICIAN:WGL 

BLANK ICB 1212J <0.1 
BLANK CCB 1212J <0.1 
BLANK MB 1229 <0.1 
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 
BLANK CCB 1212J <0.1 
STANDARD CCV 0913K 101 100 101 
STANDARD CCV 0913K 101 100 101 
STANDARD CCV 0913K 101 100 101 
STANDARD ICV 0426G 105 100 105 
STANDARD CCV 0913K 96 .6 100 97 
STANDARD ISA 09260 502 500 100 
STANDARD CCV 0913K 103 100 103 
STANDARD ISB 1123J 479 500 96 
STANDARD ISA 09260 500 500 100 
STANDARD ISB 1123J 478 500 96 
STANDARD CCV 0913K 103 100 103 
STANDARD LCS 1101S 108 100 108 
STANDARD LCS 1101S 105 100 105 
SPIKE MS 943176-002 69.5 19.9 50.0 99 
SPIKE MS 943227-001 54 .8 3 .1 50 .0 103 
DUPLICATE MO 943176-001 20.4 21.0 3 
DUPLICATE MD 943212-006 <0.1 <0.1 NC 

PARAMETER:Manganese, T o t a l (Mn) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317523 
REPORTING L IMIT /DF: 0 .01 UNITS:mg/L MET HOD RE FERENCE :6Q10 ( 2 ) TECHNICIAN:WGL 

BLANK ICB 1212J <0.01 
BLANK CCB 1212J <0.01 
BLANK MB 1229 <0.01 
BLANK MB 1229 <0.01 
BLANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
BLANK CCB 1212J <0.01 
STANDARD CCV 1017J 5.08 5.00 102 
STANDARD ICV 1122D 2.08 2.00 104 
STANDARD CCV 1017J 5.18 5.00 104 
STANDARD ISB 1123J 0.45 0.50 90 
STANDARD CCV 1017J 5 .07 5.00 101 
STANDARD CCV 1017J 5.04 5.00 101 
STANDARD CCV 1017J 5.25 5.00 105 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L 
01/09/95 

R E P O R T 

JOB NUMBER: : 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

| ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) (|A-B|) VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Manganese, t o t a l (Mn) DATE/TIME ANALYZED:12/30/94 13:24 QC BATCH NUMBER:317523 
REPORTING LIMIT/DF: 0.01 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

STANDARD ISB 1123J 0.45 0.50 90 • 
STANDARD CCV 1017J 5.10 5.00 102 
STANDARD LCS 1222G 1.06 1.00 106 
ITANDARD LCS 1222G 1.05 1.00 105 
SPIKE MS 943176-002 0.96 0.05 1.00 91 
fPIKE MS 943227-001 0.96 0.02 1.00 94 
lUPLICATE MD 943176-001 0.05 0.05 0.00 
DUPLICATE MD 943212-006 <0.01 <0.01 NC 

[PARAMETER:Sodium, Total (Na) 
TiEPORTING LIMIT/DF: 1.0 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :60T0 (2) 

10:44 QC BATCH NUMBER:317525 
TECHNICIAN:WGL 

BLANK 
|| BLANK 
BLANK 
BLANK 
LANK 

I BLANK 
I BLANK 
BLANK 
BLANK 
STANDARD 

|| STANDARD 
STANDARD 
BTANDARD 
ITANDARD 

[STANDARD 
I STANDARD 
STANDARD 
STANDARD 
STANDARD 
STANDARD 
•TANDARD 
TANDARD 
PIKE 

SPIKE 
SPIKE 
UPLICATE 

ICB 1212J <1.0 
CCB 1212J <1.0 
MB 1229 <1.0 
MB 1229 <1.0 
CCB 1212J <1.0 
CCB 1212J <1.0 
CCB 1212J <1.0 
CCB 1212J <1.0 
CCB 1212J <1.0 
CCV 0913K 47.4 50.0 95 
ISA 09260 554 500 111 
ISB 1123J 523 500 105 
CCV 0913K 45.2 50.0 90 
CCV 0913K 47.3 50.0 95 
CCV 0913K 49.1 50.0 98 
CCV 0913K 48.2 50.0 96 
ISA 09260 562 500 112 
ISB 1123J 537 500 107 
CCV 0913K 46.5 50.0 93 
ICV 0426G 48.6 50.0 97 
LCS 1101S 113 100 113 
LCS 1101S 109 100 109 
MS 943227-001 99.1 44 1 50 0 110 
MS 943176-002 29.8 23 0 5 0 136 
PDS 943176-002 73.6 23 0 50 0 101 
MD 943176-001 23.6 23.9 1 

ARAMETER:Nickel, Total (N i ) 
REPORTING LIMIT/DF: 0.04 UNITS:mg/l 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER.-317526 
TECHNICIAN:WGL 

LANK 
LANK 
LANK 

BLANK 

ICB 
CCB 
MB 
MB 

1212J 
1212J 
1229 
1229 

<0.04 
<0.04 
<0.04 
<0.04 
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I 

C O R E LABORATORIES 

Q U A L I T Y C 0 II T SO 
01/09/95 

R E P O R T 

JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

| ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

[NALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I . D . 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE <B) 

RPD or 
( | A - B | ) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

ARAMETER:Nickel, Total (Ni ) 
EPORTING LIMIT/DF: 0.04 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 13:24 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER.-317526 
TECHNICIAN-.WGL 

BLANK CCB 1212J <0.04 
ILANK CCB 1212J <0.04 
ILANK CCB 1212J <0.04 
BLANK CCB 1212J <0.04 
BLANK CCB 1212J <0.04 
|T ANDARD CCV 1017J 2 .47 2.50 99 
|TANDARD ICV 1122D 1.99 2.00 100 
ITANDARD CCV 1017J 2 .53 2.50 101 
STANDARD ISB 1123J 0.85 1.00 85 
STANDARD CCV 1017J 2.44 2.50 98 
| r ANDARD CCV 1017J 2.44 2.50 98 
|T ANDARD CCV 1017J 2.50 2.50 100 
f r ANDARD ISB 1123J 0.85 1.00 85 
STANDARD CCV 1017J 2.54 2.50 102 
iTANDARD LCS 1222G 1.01 1.00 101 
ITANDARD LCS 1222G 1.02 1.00 102 
P I K E MS 943227-001 0 .87 <0.04 1.00 87 
DUPLICATE MD 943176-001 0.13 0.13 0.00 
DUPLICATE MD 943212-006 <0.04 <0.04 NC 

ARAMETER:Lead> Total (Pb) 
EPORTING LIMIT/DF: 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

10:28 QC BATCH NUMBER:317527 
TECHNICIANrWGL 

ILANK ICB 1212J <0.05 
ILANK CCB 1212J <0.05 
ILANK MB 1229 <0.05 
BLANK MB 1229 <0.05 
BLANK CCB 1212J <0.05 
ILANK CCB 1212J <0.05 
ILANK CCB 1212J <0.05 
ILANK CCB 1212J <0.05 
BLANK CCB 1212J <0.05 
ITANDARD CCV 1017J 0.98 1.00 98 
ITANDARD ICV 1122D 1.90 2.00 95 
ITANDARD CCV 1017J 0.99 1.00 99 
STANDARD ISB 1123J 0.82 1.00 82 
STANDARD CCV 1017J 1.00 1.00 100 
ITANDARD CCV 1017J 0 .97 1.00 97 
ITANDARD CCV 1017J 1.05 1.00 105 
STANDARD ISB '1123J 0.88 1.00 88 
STANDARD CCV 1017J 1.04 1.00 104 
STANDARD LCS 1222G 0.98 1.00 98 
ITANDARD LCS 1222G 1.00 1.00 100 
|PIKE MS 943176-002 0 .86 <0.05 1.00 86 
SPIKE MS 943227-001 0.94 <0.05 1.00 94 
DUPLICATE MD 943212-006 <0.05 <0.05 NC 
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I 
I 
I 

C O R E LABORATORIES 

Q U A L I T Y C O N T R O L 
01/09/95 

R E P O R T 

JOB:NUMBER: 943236 CUSTOMER: DANIEL. 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

I ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
| TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I .D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
( |A-B|) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

PARAMETER:Lead, Total (Pb) DATE/TIME ANALYZED:12/30/94 10:28 QC BATCH NUMBER:317527 
REPORTING LIMIT/DF: 0.05 UNITS:mg/L METHOD REFERENCE :6010 (2) TECHNICIAN:WGL 

DUPLICATE MD 943176-001 <0.05 <0.05 NC 

PARAMETER:Antimony, Total (Sb) 
'REPORTING LIMIT/DF: 0.1 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317528 
TECHNIC IAN:WGL 

iBLANK ICB 1212J <0.1 
BLANK CCB 1212J <0.1 
IBLANK MB 1229 <0.1 
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 
BLANK CCB 1212J <0.1 
.STANDARD CCV 1017J 2.5 2.5 100 
STANDARD ICV 1122D 2.0 2.0 100 
(STANDARD CCV 1017J 2.5 2.5 100 
STANDARD ISB 1123J 1.0 1.0 100 
STANDARD CCV 1017J 2.5 2.5 100 
jSTANDARD CCV 1017J 2.4 2.5 96 
[STANDARD CCV 1017J 2.5 2.5 100 
'STANDARD ISB 1123J 1.0 1.0 100 
STANDARD CCV 1017J 2.6 2.5 104 
.STANDARD LCS 1222G 1.0 1.0 100 
STANDARD LCS 1222G 1.0 1.0 100 
[SPIKE MS 943176-002 1.0 <0.1 1.0 100 
SPIKE MS 943227-001 1.0 <0.1 1.0 100 
DUPLICATE MD 943176-001 <0.1 <0.1 NC 
[DUPLICATE MD 943212-006 <0.1 <0.1 NC 

IPARAMETER:Selenium. Total (Se) 
REPORTING LIMIT/DF: 0.1 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUM8ER:317529 
TECHNICIAN:WGL 

iBLANK ICB 1212J <0 1 
IBLANK CCB 1212J <0 1 
BLANK MB 1229 <0 1 
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 
.BLANK CCB 1212J <0 1 
STANDARD CCV 1017J 2 4 2 5 96 
[STANDARD ICV 1122D 2 0 2 0 100 
STANDARD CCV 1017J 2 4 2 5 96 
STANDARD ISB 1123J 1 0 1 0 100 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L 
01/09/95 

R E P O R T 

JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

1 ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

[ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
| TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) (|A-B|) VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Selenium, Total (Se) 
REPORTING LIMIT/DF: 0.1 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317529 
TECHNICIAN:WGL 

STANDARD CCV 1017J 2.7 2 5 108 
STANDARD ccv 1017J 2.4 2 5 96 
BTANDARD ccv 1017J 2.7 2 5 108 
STANDARD ISB 1123J 1.1 1 0 110 
STANDARD ccv 1017J 2.7 2 5 108 
STANDARD LCS 1222G 0.9 1 0 90 
BTANDARD LCS 1222G 0.9 1 0 90 
PPIKE MS 943176-002 0.9 <0.1 1.0 90 
SPIKE MS 943227-001 1.0 <0.1 1.0 100 
DUPLICATE MD 943176-001 <0.1 <0.1 NC 
DUPLICATE MD 943212-006 <0.1 <0.1 NC 

PARAMETER:Tin, Total (Sn) 
IREPORTINGfLTMIT/DF:. 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :60TO (2) 

13:24 QC BATCH NUMBER:317530 
TECHNICIAN:WGL 

LANK 
LANK 

BLANK 
BLANK 
LANK 
LANK 
LANK 

BLANK 
LANK 
TANDARD 
TANDARD 

STANDARD 
STANDARD 
TANDARD 
TANDARD 
TANDARD 

STANDARD 
TANDARD 
TANDARD 
TANDARD 

SPIKE 
SPIKE 
UPLICATE 
UPLICATE 

ICB 
CCB 
MB 
MB 
CCB 
CCB 
CCB 
CCB 
CCB 
CCV 
ICV 
CCV 
ISB 
CCV 
CCV 
CCV 
ISB 
CCV 
LCS 
LCS 
MS 
MS 
MD 
MD 

1212J 
1212J 
1229 
1229 
1212J 
1212J 
1212J 
1212J 
1212J 
1017J 
0426G 
1017J 
1123J 
1017J 
1017J 
1017J 
1123J 
1017J 
1101S 
1101S 
943176-002 
943227-001 
943176-001 
943212-006 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
2.58 2.50 103 
1.01 1.00 101 
2.63 2.50 105 
0.98 1.00 98 
2.62 2.50 105 
2.56 2.50 102 
2.71 2.50 108 
1.00 1.00 100 
2.73 2.50 109 
0.51 0.50 102 
0.51 0.50 102 
0.95 
1.00 

<0.05 <0.05 NC 
<0.05 <0.05 NC 

<0.05 
<0.05 

1.00 
1.00 

95 
100 

PARAMETER:Tha11 i um, 
EPORTING LIMIT/DF: 

Total (T l ) 
0.1 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317531 
TECHNICIAN:WGL 

LANK 
BLANK 
BLANK 

ICB 
CCB 
MB 

1212J 
1212J 
1229 

<0.1 
<0.1 
<0.1 
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I 
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C O R E LABORATORIES 

Q U A L I T Y C 0 N T R 0 
01/09/95 

R E P O R T 

JOB: NUMBER: 943236 CUSTOMER: DANIEL 8. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

1 ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

"NALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I . D . VALUE (A) VALUE (B) ( | A - B | ) VALUE RECOVERY VALUE ADDED RECOVERY 

lARAMETER:Thai I i um, Total (T t ) 
lEPORTING LIMIT/DF: 0,1 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 13:24 
METHOD REFERENCE :6010 (2) 

QC BATCH NUMBER-.317531 
TECHNICIAN:WGL 

BLANK MB 1229 <0.1 
ILANK CCB 1212J <0.1 
ILANK CCB 1212J <0.1 
BLANK CCB 1212J <0.1 
BLANK CCB 1212J <0.1 
BLANK CCB 1212J <0.1 
•TANDARD CCV 1017J 1.0 1.0 100 
ITANDARD ICV 1122D 1.9 2.0 95 
STANDARD CCV 1017J 1.0 1.0 100 
STANDARD ISB 1123J 0 .8 1.0 80 
ITANDARD CCV 1017J 1.0 1.0 100 
ITANDARD CCV 1017J 0 .9 1.0 90 
STANDARD CCV 1017J 1.0 1.0 100 
STANDARD ISB 1123J 0 .8 1.0 80 
STANDARD CCV 1017J 1.0 1.0 100 
ITANDARD LCS 1222G 0 .9 1.0 90 
ITANDARD LCS 1222G 0 .9 1.0 90 
SPIKE MS 943176-002 0 .9 <0.1 1.0 90 
DUPLICATE MD 943176-001 <0.1 <0.1 NC 
•UPLICATE MD 943212-006 <0.1 <0.1 NC 

PARAMETER:Vanadium, Total (V) 
(REPORTING LIMIT/DF: 0.05 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 (2) 

13:24 QC BATCH NUMBER:317532 
TECHNICIAN:WGL 

ILANK ICB 1212J <0.05 
ILANK CCB 1212J <0.05 
BLANK MB 1229 <0.05 
BLANK MB 1229 <0.05 
ILANK CCB 1212J <0.05 
|LANK CCB 1212J <0.05 
ILANK CCB 1212J <0.05 
BLANK CCB 1212J <0.05 
jLANK CCB 1212J <0.05 
|TANDARD CCV 1017J 2 .42 
ITANDARD ICV 1122D 1.99 
STANDARD CCV 1017J 2 .47 
STANDARD ISB 1123J 0.46 
ITANDARD CCV 1017J 2 .39 
|TANDARD CCV 1017J 2.40 
ITANDARD CCV 1017J 2.45 
STANDARD ISB 1123J 0.46 
STANDARD CCV 1017J 2 .47 
|TANDARD LCS 1222G 1.00 
ITANDARD LCS 1222G 1.01 
SPIKE MS 943176-002 0.90 
SPIKE MS 943227-001 0.90 

2.50 97 
2.00 100 
2.50 99 
0.50 92 
2.50 96 
2.50 96 
2.50 98 
0.50 92 
2.50 99 
1.00 100 
1.00 101 

<0.05 
<0.05 

1.00 
1.00 

90 
90 
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C O R E LABORATORIES 

Q U A L I T Y C 0 N T R 0 
01/09/95 

R E P O R T 

JOB NUMBER: 943236. CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

' ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) ( |A-B|) VALUE RECOVERY VALUE ADDED RECOVERY 

ARAMETER:Vanadium, T o t a l (V ) 
EPORT I NG LIMIT/DF: 0.05 UNI TS : liig/L 

DATE/TIME ANALYZED;12/30/94 
METHOD REFERENCE :6010 ( 2 ) 

13:24 QC BATCH NUMBER:317532 
TECHNICIAN:UGL 

DUPLICATE 
UPLICATE 

MD 
MD 

943176-001 
943212-006 

<0.05 
<0.05 

<0.05 
<0.05 

NC 
NC 

ARAMETER:Zinc, To ta t (Zn) 
REPORTING LIMIT/DF: 0 .01 UNITS:mg/L 

DATE/TIME ANALYZED:12/30/94 
METHOD REFERENCE :6010 ( 2 ) 

13:24 QC BATCH NUMBER:317533 
TECHNICIAN:WGL 

LANK 
LANK 

BLANK 
BLANK 

LANK 
LANK 
LANK 

BLANK 
LANK 
TANDARD 
TANDARD 
STANDARD 
STANDARD 

TANDARD 
TANDARD 
TANDARD 

STANDARD 
"TANDARD 
TANDARD 
TANDARD 

SPIKE 
SPIKE 

UPLICATE 
UPLICATE 

ICB 
CCB 
MB 
MB 
CCB 
CCB 
CCB 
CCB 
CCB 
CCV 
ICV 
CCV 
ISB 
CCV 
CCV 
CCV 
ISB 
CCV 
LCS 
LCS 
MS 
MS 
MD 
MD 

1212J <0.01 
1212J <0.01 
1229 <0.01 
1229 <0.01 
1212J <0.01 
1212J <0.01 
1212a <0.01 
1212J <0.01 
1212J <0.01 
1017J 2.55 2.50 102 
1122D 2.06 2.00 103 
1017J 2.62 2.50 105 
1123J 0.99 1.00 99 
1017J 2.52 2.50 101 
1017J 2.52 2.50 101 
1017J 2.57 2.50 103 
1123J 0.99 1.00 99 
1017J 2.54 2.50 102 
1222G 1.06 1.00 106 
1222G 1.05 1.00 105 
943176-002 0.97 
943227-001 0.95 
943176-001 0.05 0 05 0.00 
943212-006 <0.01 <0 01 NC 

0.06 
0.03 

1.00 
1.00 

91 
92 

PARAMETER:Nitrate + N i t r i t e (as N) [Unf i I t . ] 
EPORTING LIMIT/DF: 0.05 UNITS:mg/L (as N) 

DATE/TIME ANALYZED:01/03/95 11:30 
METHOD REFERENCE :353.2 ( 1 ) 

QC BATCH NUMBER:3T7784 
TECHNIC1AN:DME 

LANK 
BLANK 
BLANK 

TANDARD 
TANDARD 
TANDARD 

SPIKE 
"PIKE 
UPLICATE 
UPLICATE 

ICB 
CCB 
CCB 
ICV/LCS 
CCV 
CCV 
MS 
MS 
MD 
MD 

950103 
950103 
950103 
G941014A 
S3.00 
S3.00 
943207-2 
943157-7 
943207-2 
943157-7 

<0.05 
<0.05 
<0.05 

0.96 
83 
79 
35 
59 
30 
67 

2 .36 
2 .83 

1.00 
3.00 
3.00 

96 
94 
93 

2.30 
2 .67 

1.00 
1.00 

105 
92 
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c 

C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E P O R T 
01/09/95 

JOB NUMBER; 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

I ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) ( |A-B|) VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Potassium. Total (K) 
REPORTING LIMIT/DF: 0.1 UNITS:mg/L 

DATE/TIME ANALYZED:01/04/95 
METHOD REFERENCE :7610 (2) 

14:40 QC BATCH NUMBER:317851 
TECHNICIAN:BPB 

BLANK ICB 01045 <0.1 
BLANK CCB 01045 <0.1 
BLANK CCB 01045 <0.1 
BLANK MB 1229 <0.1 
STANDARD ICV 1021N 2.0 2.0 100 
STANDARD CCV 1027C 4.6 5.0 92 
BTANDARD CCV 1027C 4.6 5.0 92 
STANDARD LCS S1101 2.0 2.0 100 
SPIKE PDS 943236-002 4.2 1.7 2.5 100 
DUPLICATE MD 943236-003 4.0 4.1 2 

>ARAMETER:Suifate ( U n f i l t . ) 
(EPORTING LIMIT/DF: 10 UNITS:mg/L 

DATE/TIME ANALYZED:01/04/95 09:00 
MET HOD REFERENCE :375.2 (1) 

QC BATCH NUMBER:317853 
TECHNICIAN:DME 

BLANK ICB 950104 <10 
BLANK CCB 950104 <10 
(STANDARD ICV/LCS G940415A 153 150 102 
STANDARD CCV S200 197 200 98 
SPIKE MS 940416-121 73 24 50 98 
bUPLICATE MD 940416-121 24 25 1 

PARAMETER:Chloride ( U n f i l t . ) 
IREPORTING LIMIT/DF: 0.5 :.; UNITS:mg/L 

DATE/TIME ANALYZED:01/05/95 09:00 
METHOD REFERENCE : 3 2 5 . 2 m 

QC BATCH NUMBER:317954 
TECHNICIAN:DME 

BLANK 
[JLANK 

| BLANK 
I STANDARD 
STANDARD 
STANDARD 
SPIKE 

|| SPIKE 

DUPLICATE 
UPLICATE 

PARAMETER 
REPORTING 

ICB 
CCB 
CCB 
ICV/LCS 
CCV 
CCV 
MS 
MS 
MD 
MD 

950105 
950105 
950105 
G950105B 
S120 
S120 
943157-18 
943157-6 
943157-6 
943157-18 

<0.5 
<0.5 
<0.5 
52.5 

123 
123 
150 
151 
107 
106 

107 
107 

50. 
120 
120 

105 
102 
102 

106 
107 

50.0 
50.0 

88 
88 

Cyanide, Total ( U n f i l t . ) 
LIMIT/DF: 0.02 UNITS:mg/L'. 

DATE/TIME ANALYZED:01/04/95 16:45 
METHOD REFERENCE :335.2 (1) 

QC BATCH NUMBER:318034 
TECHNICIAN:RJC 

BLANK ICB SO <0.02 
ILANK MB 950104 <0.02 
BLANK CCB SO <0.02 
BLANK CCB SO <0.02 
BTANDARD ICV/LCS G941114B 0.25 0.25 100 
ITANDARD DIST. CHK. G941123B 0.46 0.50 92 
STANDARD CCV SO.30 0.29 0.30 97 
STANDARD CCV SO.30 0.29 0.30 97 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L 
01/09/95 

R E P O R T 

JOB NUMBER: :.943236 CUSTOMER: DANIEL B.V STEPHENS & ASSOCIATES: ATTN: JEFF FORBES 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

kNALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) ( |A-B|) VALUE RECOVERY VALUE ADDED RECOVERY 

PARAMETER:Cyanide, t o t a l ( U n f i l t . ) : 
REPORTING LIMIT/DF: 0.02 UNITS:mg/L 

DATE/TIME ANALYZED:01/04/95 16:45 
METHOD REFERENCE :335.2 (1) 

QC BATCH NUMBER:318034 
TECHNICIAN:RJC 

SPIKE 
DUPLICATE 

MS 
MD 

943236-2 
943227-1 

0.23 
<0.02 <0.02 NC 

<0.02 0.25 92 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E P O R T 
01/09/95 

JOB: NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS:& ASSOCIATES ATTN: JEFF FORBES 

NA SPIKED ANALYSIS-WATER DATE ANALYZED: 01/03/95 TIME ANALYZED: 11:11 METHOD: 8270 (2) QC NUMBER:317901 

B L A N K S 

EST DESCRIPTION ANALY SUB-TYPE ANALYSIS I.D. DILUTION FACTOR ANALYZED VALUE DETECTION LIMIT UNITS OF MEASURE 

Time Analyzed 

ate Extracted 

SB 
SBD 
SB 
SBD 

1918 
2016 
12/28/94 
12/28/94 
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I 

C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E P O R T 
01/09/95 

JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

NA SPIKED ANALYSIS-WATER DATE ANALYZED: 01/03/95 TIME ANALYZED: 11:11 METHOD: 8270 (2) QC NUMBER:317901 

R E F E R E N C E S T A HO A R D S 

EST 
DESCRIPTION 

ANALYSIS ANALYSIS DILUTION ANALYZED TRUE PERCENT DETECTION UNITS OF 
SUB-TYPE I . D. FACTOR VALUE VALUE RECOVERY LIMITS MEASURE 

SB B940331A 1 110 143 77 10 ug/L 
SBD B940331A 1 100 143 70 10 ug/L 
SB B940331A 1 110 143 77 10 ug/L 
SBD B940331A 1 92 143 64 10 ug/L 
SB B940331A 1 90 143 63 10 ug/L 
SBD B940331A 1 76 143 53 10 ug/L 
SB B940331A 1 103 143 72 10 ug/L 
SBD 3940331A 1 100 143 70 10 ug/L 
SB B940331A 1 98 143 69 10 ug/L 
SBD B940331A 1 87 143 61 10 ug/L 
SB B940331A 1 141 143 99 10 ug/L 
SBD B940331A 1 136 143 95 10 ug/L 
SB B940331A 1 124 143 87 10 ug/L 
SBD B940331A 1 122 143 85 10 ug/L 
SB B940331A 1 81 143 57 50 ug/L 
SBD B940331A 1 65 143 45 50 ug/L 
SB B940331A 1 132 143 92 10 ug/L 
SBD B940331A 1 131 143 92 10 ug/L 
SB 8940331A 1 94 143 66 50 ug/L 
SBD B940331A 1 61 143 43 50 ug/L 
SB B940331A 1 124 143 87 10 ug/L 
SBD B940331A 1 122 143 85 10 ug/L 
SB B940331A 1 101 100 101 0 35-114% L i m i t 
SBD B940331A 1 92 100 92 0 35-114% L i m i t 
SB B940331A 1 94 100 94 0 43-116% L i m i t 
SBD B940331A 1 92 100 92 0 43-116% L i m i t 
SB B940331A 1 94 100 94 0 33-141% L i m i t 
SBD B940331A 1 92 100 92 0 33-141% L i m i t 
SB B940331A 1 89 100 89 0 10-94% L i m i t 
SBD B940331A 1 79 100 79 0 10-94% L i m i t 
SB B940331A 1 82 100 82 0 21-100% L i m i t 
SBD B940331A 1 62 100 62 0 21-100% L i m i t 
SB B940331A 1 86 100 86 0 10-123% L i m i t 
SBD B940331A 61 100 61 0 10-123% L i m i t 

henol 

-Chlorophenol 

,4-D i chIorobenzene 

-Nitrosodi-n-propylamine 

1,2,4-Trichlorobenzene 

-Chloro-3-methylphenol 

Acenaphthene 

-Nitrophenol 

2,4-Dini trotoluene 

entachIorophenoI 

yrene 

itrobenzene-d5 (Surrogate) 

-Fluorobiphenyl (Surrogate) 

4-Terphenyl-d14 (Surrogate) 

henol-d6 (Surrogate) 

2-Fluorophenol (Surrogate) 

,4,6-Tribromophenol (Surrogate) 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L R E P O R T 
01/09/95 

JOB NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

VOLATILE SPIKED ANALYSIS-WATER DATE ANALYZED: 12/30/94 TIME ANALYZED: 12:50 METHOD: 8240 (2) QC NUMBER:318093 

B L A N K S 

TEST DESCRIPTION ANALY SUB-TYPE ANALYSIS I.D. DILUTION FACTOR ANALYZED VALUE DETECTION LIMIT UNITS OF MEASURE 

jTime Analyzed SB 
SBD 

2012 
2048 
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C O R E LABORATORIES 

Q U A L I T Y C O N T R O L 
01/09/95 

R E P O R T 

JOB: NUMBER: 943236 CUSTOMER: DANIEL B. STEPHENS & ASSOCIATES ATTN: JEFF FORBES 

OLAT1LE SPIKED ANALYSIS-WATER DATE ANALYZED: 12/30/94 TIME ANALYZED: 12:50 METHOD: 8240 (2) QC NUMBER:318093 

R E F E R E N C E S T A N D A R D S 

EST 
DESCRIPTION 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I . D. 

DILUTION 
FACTOR 

ANALYZED 
VALUE 

TRUE 
VALUE 

PERCENT 
RECOVERY 

DETECTION 
LIMITS 

UNITS OF 
MEASURE 

,1-Dichloroethene 

r ich Ioroethene 

enzene 

oluene 

Uorobenzene 

ibromofluoromethane (Surrogate) 

oluene-d8 (Surrogate) 

-Bromofluorobenzene (Surrogate) 

SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 
SB 
SBD 

V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 
V941230M 

52 
48 
47 
46 
50 
48 
52 
50 
52 
50 

110 
110 
104 
104 
102 
102 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

100 
100 
100 
100 
100 
100 

104 
96 
94 
92 

100 
96 

104 
100 
104 
100 
110 
110 
104 
104 
102 
102 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
86-118% 
86-118% 
88-110% 
88-110% Limit 
86-115% Limit 
86-115% Limit 

Linn t 
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(2) EPA SW-846 , Test Methods For Evaluating Solid Waste, Third Edit ion, November 1986 

(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edit ion, 1989 

(4) EPA 600 /4 -80 -032 , Prescribed Procedures For Measurement Of Radioactivi ty in Drinking Water, August 1980 

(5) EPA 600 /8 -78 -017 , Microbiological Methods For Monitoring The Environment, December 1978 

(6) Federal Register, July 1 , 1 9 9 0 (40 CFR Part 136) 

(7) EPA 6 0 0 / 4 - 8 8 - 0 3 9 , 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 A l , 1985 

(9) Federal Register, Friday, June 7. 1 9 9 1 . (40 CFR Parts 141 and 1421 

(10) Standard Methods For The Examination Of Water And Wastewater, 16th Edit ion. 1985 

(11) 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, 1 9 6 5 

(13) EPA SW-846 , Test Methods For Evaluating Solid Waste, Third Edit ion, Revision 1 , November 1990 

(14) ASTM, Sect ion 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 0 5 . 0 5 , Gaseous Fuels, Coal and Coke 

(15) EPA 600 /2 -78 -054 , Field and Laboratory Methods Applicable To Overburdens and Mine Soils. March 1978 

(16) ASTM, Part 19, Soils and Rock; Building Stones, 1981 

Comments: Data in QA report may differ f rom final results due to digest ion and/or di lut ion of sample into analytical range*. 

The "T ime Analyzed" in the QA report refers to the start t ime of the analytical batch wh ich may not reflect the 

actual t ime of each analysis. The "Date Analyzed" is the actual date 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 Detect ion Limit. 

Blank QC Sample Identif ication 

MB Method Blank 

ICB Initial Calibration Blank 

CCB Continuing Calibration Blank 

Reference Standard QC Samole Identif ication 

LCS Laboratory Control Standard 

RS Reference Standard 

ICV Initial Calibration Verif ication Standard 

CCV Continuing Calibration Verif ication Standard 

ISA/ISB ICP Interference Check Samples 

Spike QC Sample Identif ication 

MS Method (Matrix) Spike 

MSD Method (Matrix) Spike Duplicate 

PDS Post Digest ion Spike 

SB Spiked Blank 

SBD Spiked Blank Duplicate 

Duplicate QC Sample Identif ication 

MD Method (Matrix) Duplicate 

ED Extract ion Duplicate 

DD Digest ion Duplicate 

Analyses performed by a subcontract laboratory are indicated on the analytical and/or quali ty control reports under 

"Technic ian" using the fo l lowing codes: 

Code Subcontract Laboratory Code 

* AN Core Laboratories • Lake Charies, LA * LC 

* CA Core Laboratories - Long Beach, CA * LB 

* CC Other Subcontract Laboratories * XX 

* HP 

Subcontract Laboratory 

Core Laboratories - Anaheim, CA 

Cora Laboratories - Casper, WY 

Core Laboratories • Corpus Christi, TX 

Core Laboratories - Houston, TX 
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1. PURPOSE 

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-

3230\SECTION 13\13-3-1 
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d. Decrease water content of the foam system. 

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 13\13-3-1 
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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 13\13-3-1 
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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 (NaCI) or calcium chloride (CaCI2) 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\13-3-1 
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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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/ X N X . DANIEL B. STEPHENS & ASSOCIATES, INC. 
ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Effective 06/03/93 • Supercedes n/a • Page 7 of 17 

Guideline 
Drilling Operations 

SECTION 13.3.1 

Form, soil logging procedures, and instructions for completing the Boring Log Form are 
included in Section 13.3.2 of the Operations Manual 

4. ATTACHMENTS 

Table 13.3.1-1, Drilling Methods for Monitor Wells 

Table 13.3.1-2, Relative Performance of Different Drilling Methods in Various Types of 
Geologic Formations 

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 

Table 13.3.1-4, Drilling Fluid Weight Adjustment with Barite or Water 

Drilling Information Checklist (DBS&A Form No. 116) 

Drilling Equipment and Support Vehicle Checklist (DBS&A Form No. 117) 

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. 

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 13.3.1-1 Drilling Methods for Monitor Wells 

Type Advantages Disadvantages 

Hollow-stem 
auger 

• No drilling fluid is used, eliminating 
contamination by drilling fluid additives 

• Formation waters can be sampled during 
drilling by using a screened auger or 
advancing a well point ahead of the augers 

• Formation samples taken by split-spoon or 
core-barrel methods are highly accurate 

• 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 

• Can be used only in unconsolidated materials 

• Limited to depths of 100 to 150 ft (30.5 to 
45.7 m) 

• Possible problems in controlling heaving 
sands 

• May not be able to run a complete suite of 
geophysical logs 

Direct rotary • Can be used in both unconsolidated and 
consolidated formations 

• Capable of drilling to any depth 

• Core samples can be collected 

• A complete suite of geophysical logs can be 
obtained in the open hole 

• Casing is not required during drilling 

• Many options for well construction 

• Fast 

• Smaller rigs can reach most drilling sites 

• Relatively inexpensive 

• Drilling fluid is required and contaminants are 
circulated with the fluid 

• Drilling fluid mixes with the formation water 
and invades the formation and is sometimes 
difficult to remove 

• Bentonitic fluids may absorb metals and may 
interfere with other parameters 

• Organic fluids may interfere with bacterial 
analyses and/or organic-related parameters 

• During drilling, no information can be obtained 
on the location of the water table and only 
limited information on water-producing zones 

• Formation samples may not be accurate 
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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, 
eliminating contaminantion by additives 

• Can be used in both unconsolidated and 
consolidated formations 

• Capable of drilling to any depth 

• Formation sampling is excellent in hard, dry 
formations 

• Formation water blown out of the hole makes 
it possible to determine when the first water­
bearing zone is encountered 

• Field analysis of water blown from the hole 
can provide information regarding changes for 
some basic water-quality parameters such as 
chlorides 

• Fast 

• Casing is required to keep the hole open 
when drilling in soft, caving formations below 
the water table 

• When more than one water-bearing zone is 
encountered and hydrostatic pressures are 
different, flow between zones occurs during 
the time drilling is being completed and before 
the borehole can be cased and grounted 
properly 

• Relatively more expensive than other 
methods 

• May not be economical for small jobs 

Cable Tool • Only small amounts of drilling fluid are 
required (generally water with no additives) 

• Can be used in both unconsolidated and 
consolidated formations; well suited for 
extremely permeable formations 

• Can drill to depths required for most 
monitoring wells 

• Highly representative formation samples can 
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 

• Minimum casing size is 4 in (102 mm) 

• Steel casing must be used 

• Cannot run a complete suite of geophysical 
logs 

• Usually a screen must be set before a water 
sample can be taken 

• Slow 

(After Driscoll, 1987) 
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Table 13.3.1-2 Relative Performance of Different Drilling Methods in Various Types of Geologic Formations 

Type of 
Formation 

Cable 
Tool 

Direct 
Rotary 

(with fluids) 

Direct 
Rotary 

(with air) 

Direct Rotary 
(Down-the-

hole air 
hammer) 

Direct Rotary 
(Drill-through 

casing 
hammer) 

Reverse 
Rotary 

(with fluids) 

Reverse 
Rotary 

(Dual Wall) 
Hydraulic 

Percussion Jetting Driven Auger 

Dune sand 2 5 NR NR 6 5* 6 5 5 3 1 

Loose sand 
and gravel 

2 5 NR NR 6 5* 6 5 5 3 1 

Quicksand 2 5 NR NR 6 5* 6 5 5 NR 1 

Loose boulders 
in alluvial fans 
or glacial drift 

3-2 2-1 NR NR 5 2-1 4 1 1 NR 1 

Clay and silt 3 5 NR NR 5 5 5 3 3 NR 3 

Firm shale 5 5 NR NR 5 5 5 3 NR NR 2 

Sticky shale 3 5 NR NR 5 3 5 3 NR NR 2 

Brittle shale 5 5 NR NR 5 5 5 3 NR NR NA 

Sandstone-
poorly 
cemented 

3 4 NR NR NA 4 5 4 NR NR NA 

'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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Table 13.3.1-2 Relative Performance of Different Drilling Methods in Various Types of Geologic Formations (continued) 

Type of 
Formation 

Cable 
Tool 

Direct 
Rotary 

(with fluids) 

Direct 
Rotary 

(with air) 

Direct Rotary 
(Down-the-

hole air 
hammer) 

Direct Rotary 
(Drill-through 

casing 
hammer) 

Reverse 
Rotary 

(with fluids) 

Reverse 
Rotary 

(Dual Wall) 
Hydraulic 

Percussion Jetting Driven Auger 

Sandstone-well 
cemented 

3 3 5 NR NA 3 5 3 NR NR NA 

Chert nodules 5 3 3 NR NA 3 3 5 NR NR NA 

Limestone 5 5 5 6 NA 5 5 5 NR NR NA 

Limestone with 
chert nodules 

5 3 5 6 NA 3 3 5 NR NR NA 

Limestone with 
small cracks or 
fractures 

5 3 5 6 NA 2 5 5 NR NR NA 

Limestone, 
cavernous 

5 3-1 2 5 NA 1 5 1 NR NR NA 

Dolomite 5 5 5 6 NA 5 5 5 NR NR NA 

'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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Table 13.3.1-2 Relative Performance of Different Drilling Methods in Various Types of Geologic Formations (continued) 

Type of 
Formation 

Cable 
Tool 

Direct 
Rotary 

(with fluids) 

Direct 
Rotary 

(with air) 

Direct Rotary 
(Down-the-

hole air 
hammer) 

Direct Rotary 
(Drill-through 

casing 
hammer) 

Reverse 
Rotary 

(with fluids) 

Reverse 
Rotary 

(Dual Wall) 
Hydraulic 

Percussion Jetting Driven Auger 

Basalts, thin 
layers in 
sedimentary 
rocks 

5 3 5 6 NA 3 5 5 NR NR NA 

Basalts-thick 
layers 

3 3 4 5 NA 3 4 3 NR NR NA 

Basalts-highly 
fractured (lost 
circulation 
zones) 

3 1 3 3 NA 1 4 1 NR NR NA 

Metamorphic 
rocks 

3 3 4 5 NA 3 4 3 NR NR NA 

Granite 3 3 5 5 NA 3 4 3 NR NR NA 

'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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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 

Base 
Fluid Additive/Concentration 

Marsh 
Funnel 

Viscosity 
(seconds) 

Annular 
Uphole 
Velocity 
(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/100 gal 55 - 70 80 - 120 For gravel and other coarse­
grained, poorly consolidated 
formations 

35-45 lb/100 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 

4,500-6,000 

Fast drilling and adequate cleaning 
of medium to fine cuttings, but may 
be dust problems at the surface 

This range of annular uphole 
velocities is required for the dual-
wall method of drilling 

Air Water (Air Mist) 
0.25-2 gpm 

N/A 3,000-5,000 Controls dust at the surface and is 
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 Uphole 

Base Additive/ Viscosity Velocity 
Fluid Concentration (seconds) (ft/min) Observations 

Air Surfactant/Water (Air-Foam) N/A 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/100 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/100 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 N/A 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 Ib polymer/100 gal or formations; large water inflows 
30-50 Ib 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 Ib polymer/100 gal or water inflows 
30-50 Ib bentonite/100 gal 

(Compiled by Driscoll, 1984) 
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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 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 1.0 14.5 15.0 

9.0 69 140 214 293 371 457 545 638 733 833 940 1050 

9.5 69 143 219 298 381 467 557 650 750 855 964 

10.0 43 71 145 221 305 390 479 569 667 769 876 

10.5 85 30 74 148 229 312 398 488 583 683 788 

11.0 128 60 23 74 152 233 319 407 500 598 700 

11.5 171 90 46 19 76 157 240 326 417 512 614 

12.0 214 120 69 37 16 79 160 245 333 426 526 

12.5 256 150 92 56 32 14 81 162 250 343 438 

13.0 299 180 115 75 48 27 12 81 167 257 350 

13.5 342 210 138 94 63 41 24 11 83 171 264 

14.0 385 240 161 112 78 54 36 21 10 86 176 

14.5 427 270 185 131 95 68 48 32 19 9 88 

15.0 470 300 208 150 110 82 60 43 29 18 8 

The lower left half of this table shows the number of gallons of water which must be added to 100 gal of drilling fluid to produce desired weight reductions. To use this portion ot 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 of gal ot water 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 reduce an 11 lb/gal drilling fluid to a 9.5 fo/gal drilling fluid, 128 gal of water must be added for every 
100 gal of drilling fluid in the system. 

The upper right half of this table shows the number of pounds of barite which must be added to 100 gal of 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 barite 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 lb/gal drilling fluid to 10 lb/gal, 140 b of barite must be added per 100 gal of drilling fluid 
in the system. 
(After Petroleum Extension Service, 1963) 
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DANIEL B. STEPHENS & ASSOCIATES, INC. Drilling Information Checklist 

Project No 

DBS&A Technical Representative 

Drilling Company 

DBS&A Project Manager 

DBS&A Field Representative(s) 

Drilling Company Contact Phone No. 

Date and Time for Work to Begin 

Estimated Work Days to Complete Job 

Drilling Rig 

Access Agreements 

Driller and Assistant(s) 

• Hollow Stem Auger • Air/Mud Rotary • Cable Tool • Dual-Tube Air Percussion • Coring Rig 

Blu-Stake (NM call 1 -800-321 -2537 for most utilities) Contacted By 

One Week Authorization No Date. 

Underdetection Services (Private Co. 

Client Contact 

Job Site 

Location 

. Phone No.. 

.Phone No.. 

Surface • Asphalt • Concrete 

Geologic Material 

• Dirt • In Roadway 

Sampling Device • Splitspoon • Thin-walled Tube • 140 Ib. Hammer (SPT) • Coring 

Sampling Length • 12" • 18" • 24" With Rings • 3" • 6" 

Sampling Interval(s) 

Disposal of Cuttings • Drummed • 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 • Place Bentonite Seal • Grout to Surface • Backfill 

Mixed On-site by Drilling Co. Cement Truck Delivers Grout 

Poured from Surface Through Drill Pipe 

Pumped Through Tremie Pipe 

Water On-site • Yes • No Electricity • Yes • No 

Level of Protection D A • B D C • D Health & Safety Plan By 

Potential Contaminants 
DBS&A Form No. 116 6/93 

-Other Hazards 



Drilling Equipment and 
DANIEL B. STEPHENS & ASSOCIATES, INC. Support Vehicle Checklist 

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* 

Drill Bit 

Rotary Drilling Pipe 

Hollow Stem Auger (O.D. x I.D: 10"x6.25" 
or 8"x4.25" + Total Footage) 

Dual-Tube Pipe (O.D. / I.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. 12/93 *DBS&A or Other (specify) 
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1. PURPOSE 

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. 
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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 Soil 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 13\13-3-2 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
Effective 06/01/93 • Supersedes n/a • Page 3 of 14 SECTION 13.3.2 

2. Attach the sampler to the drill stem and carefully lower it to the bottom of the borehole. 

3. 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. 

4. 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 10 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 
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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. 
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3.3 Sample Shipment 

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. 
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5.0 ATTACHMENTS 

1. Boring Log (DBS&A Form No. 080 3/92) 

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) 

3230\SECTION 13YI3-3-2 



DANIEL B. STEPHENS & ASSOCIATES, INC. 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 
Reading 

Blow 
Counts 

Sampling 
Device 

Sample 
Recovery 

Sample 
Interva) 

Sample 
Number 

uses 
Symbol 

Depth 
(feet) 

Soil Description/Remarks 

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

DBS&A Form No. 080 3/92 



USCS GROUP SYMBOLS 

MAJOR DIVISIONS ^ 
iPH LETTER 
BOL SYMBOL TYPICAL DESCRIPTIONS 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Gravel and 
Gravelly Soils 

More than 50% 
of Course 
Fraction 

Retained on 
No. 4 Sieve 

A " o 

Clean Gravels > • Q '• . • • • 

• ° 
GW 

.'«? .« 

Well-graded gravels, gravel-sand 
mixtures. Little or no fines. 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Gravel and 
Gravelly Soils 

More than 50% 
of Course 
Fraction 

Retained on 
No. 4 Sieve 

(little or no 0 

fines <5%) . , 
o 

* ' GP 
. 0 .< 

Poorly-graded gravels. Gravel-sand 
mixtures. Little or no fines. 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Gravel and 
Gravelly Soils 

More than 50% 
of Course 
Fraction 

Retained on 
No. 4 Sieve 

o" o 
Gravels , > 

with Fines i ^ i 

' ci 

GM 
* 

Silty gravels. Gravel-sand-silt mixtures. 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Gravel and 
Gravelly Soils 

More than 50% 
of Course 
Fraction 

Retained on 
No. 4 Sieve 

(appreciable y 
amount / / / 

of fines >15%) Clayey gravels. Gravel-sand-clay 
mixtures. 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Sand and 
Sandy Soils 

More than 50% 
of Course 
Fraction 

Passing No. 4 
Sieve 

Clean Sand •' 
- SW Well-graded sands. Gravelly sands. 

Little or no fines. 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Sand and 
Sandy Soils 

More than 50% 
of Course 
Fraction 

Passing No. 4 
Sieve 

(little or no 
fines <5%) 

SP 
Poorly-graded sands. Gravelly sands. 
Little or no fines. 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Sand and 
Sandy Soils 

More than 50% 
of Course 
Fraction 

Passing No. 4 
Sieve 

Sands with % ; 
Fines 

SM Silty sands. Sand-silt mixtures. 

Course Grained 
Soils 

More than 50% of 
Material is Larger 
than Silt (No. 200 

Sieve Size) 

Sand and 
Sandy Soils 

More than 50% 
of Course 
Fraction 

Passing No. 4 
Sieve 

(appreciable Tf/M'j 
amount of fines li/'/fJ-

>15%) y / / J / Clayey sands. Sand-clay mixtures. 

Fine Grained Soils 

More than 50% of 
Material is Smaller 
than Silt (No. 200 

Sieve Size) 

Silts 
and 

Clays 

ML 
Inorganic silts and very fine sands. Rock 
flour. Silty or clayey fine sands or clayey 
silts with slight plasticity. 

Fine Grained Soils 

More than 50% of 
Material is Smaller 
than Silt (No. 200 

Sieve Size) 

Silts 
and 

Clays 

Liquid Limit ' Ifl 
Less than 50 I i -

Inorganic clays of low to medium 
plasticity. Gravelly clays. Sandy clays, 
silty clays, lean clays. 

Fine Grained Soils 

More than 50% of 
Material is Smaller 
than Silt (No. 200 

Sieve Size) 

Silts 
and 

Clays 

OL Organic silts and organic silty clays or 
low plasticity. 

Fine Grained Soils 

More than 50% of 
Material is Smaller 
than Silt (No. 200 

Sieve Size) 

Silts 
and 

Clays 

l l l l l l 
l l l l l l 

i i i i ' * 
i j j | i j 
i i 1 i i i 
I i i i i ! 

l l l l l i 
i i i i i i 
i i i ! i i 
i i i i i i MH 
I I I I I I 
I I I I I I 

Inorganic silts. Micaceous or 
diatomaceous fine sand or silty soils. 

Fine Grained Soils 

More than 50% of 
Material is Smaller 
than Silt (No. 200 

Sieve Size) 

Silts 
and 

Clays 

f ' / t / i / ' / ' / ' 

Liquid Limit '/fflyw 

MM C H 

r f f j 

Inorganic clays of high plasticity. Fat 
clays. 

Fine Grained Soils 

More than 50% of 
Material is Smaller 
than Silt (No. 200 

Sieve Size) 

Silts 
and 

Clays 

k wi oH Organic clays of medium to high 
plasticity. Organic silts. 

Highly Organic S j 5 S 
Peat, humus, swamp soils with high 
organic content. 

DBS&A Form No. 049 4/91 



DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

Procedure 
Soils Logging, Sampling, Handling, and Shipping 

for Geotechnical and Chemical Analyses 
Effective 06/01/93 • Supersedes n/a • Page 9 of 14 SECTION 13.3.2 

TABLE 13.3.2-1. SOIL PHYSICAL ANALYSIS SAMPLE REQUIREMENTS AND TRANSPORT 

PHYSICAL PROPERTY TEST SAMPLE REQUIREMENT SHIPPING REQUIREMENT 

Soil Moisture 2.5" O.D. x 3" long ring or in 
double plastic bag with air 
removed 

Dry cooler 

Hydraulic Conductivity 2.5" O.D. x 3" sealed ring Dry cooler 

Moisture Retention (4*-0) 2.5" O.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 
ring 

Dry cooler with packing material 

Porosity 2.5" O.D. x 3" sealed ring Dry cooler with packing material 

Specific Gravity 2.5" O.D. x 3" sealed ring or 
plastic bag for bulk sample 

Dry cooler 

Particle Size 2.5" O.D. x 3" sealed ring; 
plastic bag for gravelly soil 

Dry cooler 

Atterberg Limits 2.5" O.D. x 3" sealed ring or 
plastic bag 

Dry cooler preferred 

Proctor Tests 5 gallon plastic bucket or large 
plastic bags 

No shipping requirements 

Compression Tests Unextruded in thin-walled tube; 
extruded wrapped in cellophane 
wrap and placed in plastic tube; 
or 2.5" O.D. x 6" sealed ring 

Dry cooler with packing material 

3230\SECTION 13\13-3-2 
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DANIEL B. STEPHENS & ASSOCIATES, INC. 

ENVIRONMENTAL SCIENHSTS AND ENGINEERS PfOCGCiUre 

Soils Logging, Sampling, Handling, and Shipping 
for Geotechnical and Chemical Analyses 

Effective 06/01/93 • Supersedes n/a • Page 12 of 14 SECTION 13.3.2 

TABLE 13.3.2-3. SOIL SAMPLING FIELD EQUIPMENT LIST 

ITEM DESCRIPTION 

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 

3. 

4. 

Boring Log forms 
and clip board 

Field book 

Meters: 

5. Tagline: 

6. 300-foot fiberglass 
tape 

7. Latex gloves (2 or 
more boxes) 

8. Health and Safety 
kits: 

Coolers: 

Photoionization Detector 
MX25 explosivity meter 
Water level meter 
Flame Ionization Detector or methane meter 
Geiger-Mueller radiation meter 

Fiberglass with weight taped OR 
Steel tape with steel weight and no tape to attach 
weight 

Earplugs 
Hard hat 
Steel-toed boots 
Safety glasses 
Tyvek, Respirator 

One for food only 
3 or more for samples 

OM\SECTION.13\13-3-2 



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

Soils Logging, Sampling, Handling, and Shipping 
for Geotechnical and Chemical Analyses 

Effective 06/01/93 • Supersedes n/a • Page 13 of 14 SECTION 13.3.2 

TABLE 13.3.2-3. SOILS SAMPLING FIELD EQUIPMENT LIST (CONTINUED) 

ITEM DESCRIPTION 

10. Decontamination: 

11. Soil sample 
containers: 

3 plastic tubs 
Plastic brushes 
Liquinox 
Distilled water, 10-15 gallons minimum 
Paper towels 
Garbage bags (large/small) 

EJrass 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 
C-ilass jars (4 or 8 oz for chemical analyses) 
Quart and gallon ziplock bags 

OM\SECTION.13\13-3-2 



DANIELB. STEPHENS & ASSOCIATES, INC. Chain of Custody 

To: 

Date Project No. 

Client 

Relinquished by 

Sent by: • Fed Ex • DHL • Other . 

Purpose of Shipment 

Possible Contaminants 

Item 
No. Sample No. Analysis to be Done Sample 

Container Comments 

Date Received by . 
Company Representative 

Received the above articles in good condition 

Except as noted . 

DBS&A Form No. 095 5/92 



Section 13.4 

Well Design, Installation, 
and Abandonment 



DANIEL B. STEPHENS & ASSOCIATES, INC. OPERATIONS MANUAL 

Effective 01/12/94 • Supersedes n/a • Page 1 of 1 
Well Design, Installation, and Abandonment 

SECTION 13.4 

1. PURPOSE 

This section provides standard operating procedures (SOPs) and standard operating guidelines (SOGs) for 
the design, installation, and abandonment of wells. 

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. 

2. SCOPE 

OM\SECTION 13U3-4 



Section 13.4.1 

Monitor Well Design 
and Installation 



DANIEL B. STEPHENS & ASSOCIATES, INC 

ENVIRONMENTAL SCIENTISTS ANO ENGINEERS 

Guideline 
Monitor Well Design and Installation 

Effective 05/12/93 • Supercedes n/a • Page 1 of 14 SECTION 13.4.1 

1. PURPOSE 

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 
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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 
program 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. Uniformity coefficients for filter pack materials should range from 1 to 3. 

4. All filter pack material should be purchased from reputable suppliers who have properly cleaned 
and bagged the material. 

5. 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. 
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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, O-rings composed of materials that would not 
affect the subsurface water being sampled may be selected for use on flush joint threads. 
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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. The material type and minimum wall thickness of the casing should be adequate to withstand 
forces of installation. 

6. 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. 

7. 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. 

8. 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 for 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: 
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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 forthe 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. 
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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. 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. 

13. Grout is introduced in one continuous operation until full strength grout flows out at the ground 
surface without evidence of drill cuttings or fluid. 

14. 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. 
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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 10 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, RJ . 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. 
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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 
aromatic hydrocarbons 

• High strength at a great range of 
temperatures 

• Excellent resistance to corrosion and 
oxidation 

• Readily available in all diameters and slot 
sizes 

• Heavier than plastics 

• May corrode and leach some 
chromium in highly acidic waters 

• May act as a catalyst in some organic 
reactions 

• Screens are higher priced than plastic 
screens 

PVC (Polyvinyl-
chloride) 

• Lightweight 

• Excellent chemical resistance to weak 
alkalies, alcohols, aliphatic hydrocarbons, 
and oils 

• Good chemical resistance to strong 
mineral acids, concentrated oxidizing 
acids, and strong alkalies 

• Readily available 

• Low priced compared to a stainless steel 
and Teflon 

• Weaker, less rigid, and more 
temperature sensitive than metallic 
materials 

• May adsorb some constituents from 
ground water 

• May react with and leach some 
constituents from ground water 

• Poor chemical resistance to ketones, 
esters, and aromatic hydrocarbons 

Teflon • Good resistance to attack by most 
chemicals 

• Lightweight 

• High impact strength 

• Screen slot openings may decrease in 
size over time 

• Tensile strength and wear resistance 
low compared to other engineering 
plastics 

• Expensive relative to other plastics 
and stainless steel 

Mild steel • Strong, rigid; temperature sensitivity not a 
problem 

• Readily available 

• Low priced relative to stainless steel and 
Teflon 

• Heavier than plastics 

• May react with and leach some 
constituents into ground water 

• Not as chemically resistant as 
stainless steel 
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Table 13.4.1-1 Well Casing, Screen, and Riser Materials (Continued) 

Type Advantages Disadvantages 

Polypropylene • Lightweight 

• Excellent chemical resistance to mineral 
acids 

• Good to excellent chemical resistance to 
alkalies, alcohols, ketones, and esters 

• Fair chemical resistance to concentrated 
oxidizing acids, aliphatic hydrocarbons, 
and aromatic hydrocarbons 

• Low priced compared to stainless steel 
and Teflon 

• Weaker, less rigid, and more 
temperature sensitive than metallic 
materials 

• May react with and leach some 
constituents into ground water 

• Poor machinability--it cannot be 
slotted because it melts rather than 
cuts 

Kynar • Greater strength and water resistance 
than Teflon 

• Resistant to most chemicals and solvents 

• Lower priced than Teflon 

• Not readily available 

• Poor chemical resistance to ketones, 
acetone 

(After Driscoll, 1986) 
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Table 13.4.1-2. Grouting Materials for Monitoring Wells 

Type Advantages Disadvantages 

Bentonite Readily available 

Inexpensive 

• May produce chemical interference with 
water-quality analysis 

• 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 for 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 

Inexpensive 

Can use sand/or gravel filter 

Possible to determine how well the cement 
has been placed by temperature logs or 
acoustic bond logs 

• May cause chemical interferences with water-
quality analysis 

• Requires mixer, pump, and tremie line; 
generally more cleanup than with bentonite 

• Shrinks when it sets; complete bond to 
formation and casing not assured 

(After Driscoll, 1986) 
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Phone No. 
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Sand 

Sand 
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Bentonite Powder 
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1. PURPOSE 

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 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 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. 

3230\SECTION. 13\13-4-3 



DANIEL B. STEPHENS & ASSOCIATES, INC. OPERATIONS MANUAL 

Effective 06/01/93 • Supersedes n/a • Page 2 of 6 

Guideline 
Well Development 

SECTION 13.4.3 

3.1.2 Over Pumping and Backwashing 

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, free 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) 

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 

TIME SINCE STARTING TEST TIME INTERVAL 

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. Hackelt, 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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1. PURPOSE 

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 arid 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: 

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 1" PURPOSE 

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 ail 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 Preparation for Water Sampling 
13.5.2 Decontamination of Field Equipment 
13.5.3 Measurement of Field Parameters 
13.5.4 Collection of Ground-Water Samples 
13.5.5 Collection of Surface Water Samples 
13.5.6 Sample Preservation 
13.5.7 Sample Filtration 
13.5.8 Quality Assurance/Quality Control (QA/QC) 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 

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. 
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1. PURPOSE 

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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1. PURPOSE 

This section outlines procedures for field measurement of electrical conductivity, temperature, pH, alkalinity, 
oxidation/reduction potential (Eh), and dissolved oxygen (DO). 

2. SCOPE 

This procedure is applicable to all DBS&A employees and its contractors and subcontractors involved in 
water sampling activities. These parameters should be measured during monitor well purging prior to 
sampling. Surface water samples should also be characterized when they are collected. 

3. PROCEDURES 

3.1 Conductivity and Temperature 

This SOP describes the procedure for determining the specific conductance (conductivity) and temperature 
of a water sample using the YSI Model 33 SCT Meter. Conductance, or conductivity, is a measure of the 
ease of flow of electric current, and is the inverse (reciprocal) of resistivity. The term specific conductance 
(SpC), sometimes referred to simply as "conductivity," is defined as the electrical conductance that would 
occur through the water between the faces of a 1-cm cube of the water. SpC is usually reported in units of 
nmhos/cm, which has recently been renamed microsiemens per centimeter (uS/cm). By measuring the 
specific conductance of a water sample in the field, one can estimate the total dissolved solids (TDS) 
concentration of the water using the approximate conversion TDS = 0.6 x SpC. Because the SpC of a water 
allows rapid determination of TDS (salinity), SpC is probably the single most useful water quality parameter. 

The conductance of water containing dissolved ions increases with increasing temperature of the water. The 
temperature dependence varies for different waters and is dependent on the type and concentrations of 
dissolved ions, but an approximate rule of thumb is that SpC increases 2% per °C temperature increase. 
For quantitative comparison of SpC values measured on different water samples at different field 
temperatures, it is necessary to correct all values to the SpC at 25°C. For most qualitative work, however, 
this is unnecessary. Whether or not temperature corrections are to be applied, the SpC value as measured 
at field temperature should always be recorded in the field logbook (see Section 13.2.6 of the DBS&A 
Operations Manual), along with the temperature of the water sample at the time the measurement was made. 

The following equipment is needed to measure SpC in the field: 

• YSI Model 33 SCT Meter & probe 
• Spare D-cell batteries 
• Beaker for water sample 
• Deionized water in squirt bottle 
• KCI conductivity standard solution 
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The following procedure shall be used to measure SpC in the field: 

1. Verify that the meter needle rests on zero prior to turning on the meter. If not, adjust it to zero using 
the set screw on the face of the meter movement. 

2. Calibrate the meter by turning the MODE switch to REDLINE and adjusting the REDLINE control 
knob until the needle lines up with the small red line on the meter scale. (If unable to calibrate meter, 
replace the batteries.) 

3. Plug in probe cable, and insert gray plastic probe into water sample. Allow at least one minute for 
temperature equilibration of probe. 

4. Set MODE control to TEMPERATURE and record the temperature of the water sample in the field 
logbook. (Note that the temperature scale is at the bottom of the meter face and that the values 
decrease to the right) 

5. Switch the MODE control to the conductivity setting that gives the maximum needle deflection without 
going offscale (X100, X10, or X1). Do not allow the probe to touch the sides or bottom of the beaker 
when making a measurement because this can result in a low reading. 

6. Record the SpC value, remembering to multiply the meter reading by the appropriate factor if using 
the X10 or X100 settings. 

7. Rinse the probe with deionized water prior to making another measurement or putting the instrument 
away. 

Other information about the YSI Model 33 SCT Meter may be needed occasionally: 

• The probe preferably should be stored in deionized water between uses during each day of field 
work. If the probe has been stored dry, it is recommended that it be soaked in deionized water at 
the start of the day prior to making any measurements. This is not absolutely essential, however. 

• The SALINITY mode will not ordinarily be used unless dealing with brines or other samples with 
salinity of seawater or above. The TEMPERATURE potentiometer only functions in SALINITY mode; 
it does nothing when operating in SpC mode and cannot be used to correct SpC values to 25°C. 

• To test probe operation, press the CELL TEST button while measuring the SpC of a water sample 
on the X10 or X100 scales. If the probe is functioning properly, the meter reading should not fall 
more than 2% when depressed. If the meter reading falls more than 2%, notify the equipment 
technician that the probe needs attention. 

• The meter and probe should be periodically checked against a standard potassium chloride (KCI) 
solution to verify proper internal calibration. To do so, immerse the (clean) probe in the KCI standard, 
and record the temperature and SpC values as described above. Check that the SpC value is within 
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± 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. Plug the pH probe and thermistor (ATC) into the appropriate jacks of the meter. 

2. Insert battery (if necessary), and press the power button to turn on the meter. 

3. 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. 

4. 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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3.4 Oxidation-Reduction Potential (Eh) 

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 (ORP) 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 

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 tiie 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 ail 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: 

V = TC r2 L 

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. 

3230VSECTION 13V13-5-4 



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

Procedure 
Collection of Ground-Water Samples 

Effective 06/01/93 • Supersedes n/a • Page 3 of 6 SECTION 13.5.4 

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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3.3 Ground Water Sample Collection 

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 weil 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 RSKERL, 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 
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1. PURPOSE 

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 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. 
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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. 
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1. PURPOSE 

The following SOP defines activities to be completed to properly preserve a water sample for shipment to 
an analytical laboratory for analysis. 

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) 

2. SCOPE 

I 
I 
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TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART 
General/Inorganic Chemistry 

Analysis Container Preservative 
(Chill to 40PC) 

Container Holding Time 
(From Sampling Date) 

Water Water Soft Water Soil 

Alkalinity 4 oz. Plastic Unpreserved N/A 14 days N/A 

Ammonia (NH3) 4 oz. Plastic .25 ml H 2S0 4

A 4 oz. jar 28 days 28 days 

BOD 16 oz. Plastic8 Unpreserved N/A 48 hr. N/A 

Boron 4 oz. Plastic Unpreserved 4 oz. jar 28 days 28 days 

Bromide 16 oz. Plastic Unpreserved 8 oz. jar 28 days 28 days 

Chloride 4 oz. Plastic Unpreserved 8 oz. jar 28 days 28 days 

COD 4 oz. Plastic .25 ml H 2 S0 4

A 4 oz. jar 28 days 28 days 

Color 4 oz. Plastic Unpreserved N/A 48 hr. N/A 

Cyanide 
(total and/ 
or amenable) 

4 oz. Plastic 2 ml 1.5N NaOH8 4 oz. jar 14 days No 
Specified 
Time 

Electrical Conductivity 4 oz. Plastic Unpreserved 4 oz. jar 28 days 28 days 

Flashpoint 8 oz. Amber Glass 
w/SeptumB 

Unpreserved 8 oz. jar 28 days 28 days 

Fluoride 4 oz. Plastic Unpreserved 4 oz. jar 28 days 28 days 

Formaldehyde 1 L Glass 1% Methanol 4 oz. jar 28 days-Pres. 
7 days-Unp. 

28 days 

General Minerals 
• General Minerals 
• N0 3 

• Metals 

1 L Plastic 
4 oz. Plastic 
16 oz. Plastic 

Unpreserved 
.25 ml H 2 S0 4

A 

1 ml HN0 3

A 

16 oz. jar 28 days 28 days 

Gross Alpha/Beta 1 L Plastic 2 ml HN0 3

A 4 oz. jar 6 mo. 6 mo. 

Hardness 4 oz. Plastic Unpreserved N/A 28 days N/A 

Hexavalent Chromium 
(CFT6) 

16 oz. Plastic Unpreserved 4 oz. jar 24 hr. 28 days 

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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TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
General/Inorganic Chemistry 

Analysis Container Preservative 
(Chill to 4PC) 

Container Holding Time 
(From Sampling Date) 

Water Water Soli Water Soil 

Iodide 4 oz. Plastic Unpreserved 4 oz. jar 24 hr. 28 days 

Nitrate/Nitrite 
(N0 3 /N0 2 ) 
• N0 3 

4 oz. Plastic 
4 oz. Plastic 

.25 ml H 2 S0 4

A 

Unpreserved 
4 oz. jar 
4 oz. jar 

28 days 
48 hr. 

28 days 
28 days 

Odor 4 oz. Glass Unpreserved N/A 48 hr. N/A 

Oil & Grease 1 L Glass 2 ml H 2 S0 4

A 4 oz. jar 28 days 28 days 

418.1 
(TPH by IR) 

1 L Glass 2 ml H 2 S0 4

A 4 oz. jar 28 days 28 days 

PH 4 oz. Plastic Unpreserved 4 oz. jar immediately 14 days 

Phenolics 4 oz. Amber Glass .25 ml H 2 S0 4

A 4 oz. jar 28 days 28 days 

Phosphorus 
• Total (P) 4 oz./8 oz. Plastic .25 ml/.5 ml H 2 S0 4

A 4 oz. jar 28 days 28 days 

Phosphorus 
• Ortho (P0 4) 4 oz./8 oz. Plastic 

(Filtered) 
Unpreserved 4 oz. jar 48 hr. 28 days 

Silica 4 oz. Plastic Unpreserved 4 oz. jar 28 days 28 days 

Solids (Residue) 
• Total dissolved 
• Total suspended 
• Total settleable 
• Total solids 

16 oz. Plastic 
16 oz. Plastic 
1 L Plastic 
16 oz. Plastic 

Unpreserved 
Unpreserved 
Unpreserved 
Unpreserved 

N/A 
N/A 
N/A 
N/A 

7 days 
7 days 
48 hr. 
7 days 

N/A 
N/A 
N/A 
N/A 

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 
& 8 drops 6N NaOH0 

N/A 7 days N/A 

Sulfite 4 oz. Plastic 1 ml EDTA N/A 28 days-Pres. 
6 hr.-Unp. 

N/A 

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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TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
General/Inorganic Chemistry 

Analysis Container Preservative 
(Chill to WC) 

Container Holding Time 
(From Sampling Date) 

Water water Soil Water Soil 

Surfactants (MBAS) 1 L Plastic Unpreserved N/A 48 hr. N/A 

Total Coliform 8 oz. Glass or 
Polypropylene (Sterilized) 

0.008% Na 2S 20 3 N/A 6-8 hr. N/A 

TKN 
(Kjeldahl Nitrogen) 

4 oz. Plastic .25 ml H 2 S0 4

A 4 oz. jar 28 days 28 days 

Total Organic 
Carbon (TOC) 

4 oz. Amber Glass 
w/SeptumB 

.25 ml H 2S0 4

A 4 oz. jar 28 days 28 days 

Total Organic 
Halide (TOX) 

8 oz. Amber Glass 
w/SeptumB 

.5 ml H 2 S0 4

A 4 oz. jar 7 days No 
Specified 
Time 

Total Radium 1 L Plastic 2 ml H N 0 3

A C 4 oz. jar 6 mo. 6 mo. 

Turbidity 4 oz. Plastic Unpreserved N/A 48 hr. N/A 

A - Typical volume needed to bring the pH to <2 
B - Headspace free 
C - Typical volume needed to bring the pH to >12 
0 - Typical volume needed to bring the pH to >9 
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TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
Organic Chemistry 

Analysis 

Container 
(Glass- and Teffon-
linad caps only) 

Preservative 
(Chin to 4<rc) 

Container 
(Glass- and 
Teflon-llnad 
caps only -
Chill to 
WC) 

Holding Time 
(From sampling data) 

Water w«rter Soil Water Soil 

8010/8020 
• 8010 
• 8020 
• BTXE 

3X VOAA 

3X VOAA 

3X VOAA 

3X VOAA 

3 drops HCIB 

3 drops HCI8 

3 drops HCI" 
3 drops HCI8 

4 oz.jar 
4 oz.jar 
4 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 Analysis 
14 days until Analysis 

Modified 8015 
(TPH) 
• Gasoline Range 
• Diesel Range 

4 oz. Amber Glass 
w/SeptumA 

2X VOA 
4 oz. Amber Glass 
w/SeptumA 

.25 ml HCI8 

3 drops HCI8 

.25 ml HCI8 

4 oz. jar 

4 oz. jar 
4 oz. jar 

14 days until Analysis 

14 days until Analysis 
14 days until Extraction 
40 days after Extraction until Analysis 

14 days until Analysis 

14 days until Analysis 
14 days until Extraction 
40 days after Extraction until Analysis 

8240 2X VOA 3 drops HCI8 4 oz. jar 14 days-Pres., 7 days-Unp. 14 days until Analysis 

EDB 1 L Glass Unp. 8 oz. jar 28 days until Analysis 28 days until Analysis 

8040 1 L Glass Unp. 4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

8080 2 x 1 L Glass Unp. 4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

8100/8310 1 L Amber Glass Unp. 4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

8140 1 L Glass Unp. 4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

8150 1 L Glass Unp. 4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

Modified 619 1 L Glass Unp. 4 oz.jar 7 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

8270 2 x 1 L Glass Unp. 4 oz. jar 7 days until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

Modified 632 1 L Glass Unp. 4 oz. jar 7 days'until Extraction 
40 days after Extraction until Analysis 

14 days until Extraction 
40 days after Extraction until Analysis 

TCLP 
• Volatiles 

(zero headspace 
extraction) 

• Non-Volatiles 

N/A 

N/A 

N/A 

N/A 

4 oz. jar 

16 oz. jar 

N/A 

N/A 

14 days until Extraction 
14 days after Extraction until Analysis 

14 days until TCLP Leaching 

A - Headspace free 
B - Typical amount to bring the pH to <2 
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TABLE 13.5.6-1. CONTAINER/PRESERVATIVE REFERENCE CHART (CONTINUED) 
Metals 

Analysis Container Preservative 
Holding Time 
(From Sampling Date) 

WATER 

Metals (1 or more metals) 

• Total 16 oz. Plastic l-ml HN0 3

A 6 mo. (28 days-Hg) 

• Dissolved 
• Filtered in Field 

16 oz. Plastic l-ml HN0 3

A 6 mo. (28 days-Hg) 

• Not Filtered 16 oz. Plastic 
(Specify "To be lab filtered") 

Unpreserved 6 mo. (28 days-Hg) 

• Organic Lead 8 oz. Amber Glass (Glass Only) 
w/Septum (Headspace Free) 

Unpreserved 
Chill to 4°C 

14 days until Analysis 
(laboratory recommended) 

• Hexavalent Chromium (Cr*6) 16 oz. Plastic Unpreserved 24 hr. 

SOIL 

Metals (1 or more metals) 

• Total 4 oz. jar 6 mo. 

• Soluble 

• EP Toxicity 8 oz. jar 6 mo. 

• WET 8 oz. jar 6 mo. 

• TCLP (see also Organic 
Chemistry) 

8 oz. jar 6 mo. 

• Hexavalent Chromium (Cr*6) 4 oz. jar 28 days 

• Organic Lead 4 oz. jar Chill to 4°C 14 days until Analysis 
(laboratory recommended) 

A - Typical amount to bring the pH to <2. 
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1 PURPOSE 

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 (Puis 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 for 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. 
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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. 

• Puis, 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. 
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1. PURPOSE 

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. 
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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) 
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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) 
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Except as noted 
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1. PURPOSE 

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. 
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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 cf 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 rrade 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. 
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3.3 Automated Water Level Measurements 

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 21X 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 Weils. Johnson Division. St. Paul, MN. 1089 p. 
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Prepared by: 

Approved by: 
Stephens 

Reviewed by 

Reviewed by 

uality Assurance Manager 

Systerng Operations Manager 
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Project Name Measurement Date 

Project Number Field Staff 

Measuring Points and Datum Used 

Observations 

Well 
Number Time 

Elevation of 
Measuring Point 

(feet, mean sea level) 

Depth Below 
Measuring Point 

(feet) 

Water Level 
Elevation 

(feet, mean sea level) 

Signature 

DBS&A Form No. 120 5793 

Date 
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1. PURPOSE 

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 accompiished 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 
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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 bv 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. 
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3.1.6 Slug Test bv Vacuum Withdrawal 

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. 
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Project Name Test Date 

Project Number Field Staff 

Well Number and Datum Used 

Slug Type (material, volume, etc.) 

Observations : 

Time 
Depth Below 

Measuring Point 
(feet) 

Change in 
Water Level 

(feet) 

Signature - — - Date 

DBS&A Form No. 124 a/93 
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mm HALLIBURTON NUS 
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COORDINATES 

SURFACE ELEVATION DATUM 

BORING/WELL NUMBER MW-1 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell, New Mexico 

PROJECT NUMBER 6250 

LOGGED BY L. Basilio 

SHEET 1 OF 1 

DATE DRILLED 7/21/92 

z 
o SOIL 

DESCRIPTION 

GROUND SURFACE 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

Type 

Sample 

ID 

inchas 
Adv. 

Inches 
Rec. 

Penetr­
ometer 
Blow 

Counts 

PID/ 
FID 

(ppm) 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

T.Q.C. Elev. 
Auger to 60 feet BLS prior to sampling 

: 5 : 

r 1 0 : 

'- 15 -

20 

_ 2 5 : 

r 3 0 

|- 35 H 

- 40 

45 

- 50 

- 55 

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 

SPT 
SPT 
SPT 
SPT 
SPT 
SPT 

18/18 
18/18 
18/ 0 

'l 0 
12 /12 
12 12 

DRILLING CONTRACTOR: SH & B DIAMETER, TYPE & INTERVAL OF CASING: 4-inch Schedule 4 0 PVC 
WELL SCREEN/INTERVAL: 0 .010 s lot /28-68 f t BLS 

DRILLER: E d Adams FILTER PACK-INTERVAL/QUANTITY: 25 .2 -68 f t BLS/22 sacks 

D Rl LLI NG M ETH 0 D: H olio w Stem Auger 
WELL SEAL-INTERVAUQUANTITY: 24 .4 -25 .2 f t BLS 

DRILLING EQUIPMENT: CME-55 
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SURFACE ELEVATION 95 .2 DATUM GRADE 

BORING/WELL NUMBER MW-1B SHEET 1 OF 2 

PROJECT Transwestem Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S . Richard DATE DRILLED 4/21/93 
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o 
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SOIL 
DESCRIPTION 

GROUND SURFACE 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

Type 

Sample 

ID 

Inches 
Adv. 

Inches 
Rec. 

Penetr­
ometer 
Blow 

Counts 

PID/ 
FID 

(ppm) 

WELL 
CONSTRUCnON 
DETAIL & 
REMARKS 

T.O.C. Bev. 95.18 

- 9 0 

- 8 5 

- 8 0 

- 7 5 

- 7 0 

-65 

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 

Silts and Clays, little gravel 

SILT - brown, organic odor 

Black gravel and coarse sand 

- 5 -

- 10 -

"2 SPT 

- 15 

- 20 -

- 25 

- 30 -

£S3 X 

SPT 

"g SPT 

SPT 

SPT 

•S SPT 

SPT 

SPT 

3 i 0 

3 ' 0 

6 / 2 

2 i 0 

2 ' 0 

3 / 0 

2 ' 1 

24/24 

50 

50 

50 

50 

9 
14 
21 
36 
9 

0 I 

' I 
>iooo 

I 

\ 

i 
I DRILLING CONTRACTOR: Layne Environmental 

DRILLER: Russ Deike 

ORILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: Failing F-10 

DIAMETER. TYPE & INTERVAL OF CASING: 2" PVC 
WELL SCREEN/INTERVAL: 0 . 0 2 0 " slot, 5 5 ' to 6 5 ' 
FILTER PACK-INTERVAL/QUANTITY: 10/20 silica sand, 5 3 ' to 65 .5 ' 

WELL SEAL-INTERVAL/QUANTITY: 50' to 53 ' , bentonite pellets 
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SURFACE ELEVATION 95 .2 DATUM GRADE 

BORING/WELL NUMBER MW-1B SHEET 2 OF 2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5 T 7 2 

LOGGED BY S . Richard DATE DRILLED 4/21/93 
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5 UJ > u. 
Ui 

SOIL 
DESCRIPTION 

CONTINUED FROM PREVIOUS PAGE 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

Type 

Sample 

ID 

Inches 
Adv. 

Inches 
Rec. 

Penetr­
ometer 
Blow 

Counts 

PID/ 
FID 

(ppm) 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

-55 

- 5 0 

- 4 5 

- 4 0 

- 3 5 

- 3 0 

CLAY - organic odor 

No odor 

Interbedded Sands and Clays 

CLAY - stiff 

CLAY - stiff 

-ySAND - organic odor 
CLAY 

SAND with PSH 

Fine sand - wet 

6 inches of black sand 

CLAY 

t o t a l depth V 6 5 7 5 1 eet" BLS 

X 
40 

45 -

50 -

- 55 - | 

60 -

- 65 -

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

24/24 

2 4 / 2 4 

13 
23 
27 
13 
18 
25 
37 

24y/24 

24^24 

24^24 

24^24 

2 4 / 2 4 

24^20 

24v/ l8 

24^18 

2 4 / 1 8 

10 
21 
35 
18 
9 
18 
19 
27 
6 
12 
12 
27 
5 
7 
11 
19 
12 
13 
14 
41 
31 
11 
18 
33 
6 
15 
18 
50 + 
12 
21 
39 
19 
9 
11 
19 
21 

"1 

>iooo| I 

11 

>1000 

>1000 

>1000 

>1000 

>1000 

>1000 

'Water level at 58.8 
feet BLS at 0900 hr 
on 4/23/93 

'Water level at 62.1 
feet BLS at 1 700 hr 
on 4/22/93 
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SURFACE ELEVATION 97.0 DATUM GRADE 

BORING/WELL NUMBER MW-2 SHEET 1 OF 2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S . Richard DATE DRILLED 4/21/93 

z 
o 
rf UJ 5 UJ > u. 

SOIL 
DESCRIPTION 

GROUND SURFACE 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

T.Q.C. Bev. 96.98 

-95 

- 9 0 

-85 

-80 

-75 

- 7 0 

-65 

Silt and Clay with Gravel and Pebbles; 

More Gravel 

3-inch dark brown sandy clay layer, sand is 
well sorted and medium grained 

Small laver (1 foot) of black coarse gravel, 
^organic odor >1000 

1 

I 

I 
i 
I 
! 

1 
DRILLING CONTRACTOR: Layne Environmental 

DRILLER: Russ Deike 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: Failing F-10 

DIAMETER. TYPE & INTERVAL OF CASING: 2" PVC 
WELL SCREEN/INTERVAL: 0 .020 " slot PVC, 5 5 ' to 6 5 ' 
FILTER PACK-INTERVAL/QUANTITY: 10/20 silica sand, 5 3 ' to 6 5 ' 

WELL SEAL-INTERVAL/QUANTITY: 50' to 53 ' , bentonite pellets 
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PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S. Richard DATE DRILLED 4/21/93 
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o 
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SOIL 
DESCRIPTION 

CONTINUED FROM PREVIOUS PAGE 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

Type 

Sample 

ID 

Inches 
Adv. 

/ 
Inches 
Rec. 

Penetr­
ometer 
Blow 

Counts 

PID/ 
FID 

(ppm) 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

-60 

- 5 5 

- 5 0 

- 4 5 

-40 

CLAY with Silt and Gravel layers 

CLAY with Gravel layers 

40 

- 45 

Clay only 

Clay 

Clay - hard 

IP I- 50 4 

55 -\ 

SAND - fine grained, well sorted, with c:ay, 
organic odor 

60 — 

Total depth = 65.0 feet BLS 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

AUGER 

18^18 

18 /18 

18 /18 

18/18 
/ 

18/14 

18^1 8 

18 /13 
/ 

/ 
18/18 

13/ 8 
! 
! 

18/1 7 

4 2 / 0 

5 
9 
10 
5 
4 
4 

4 
4 
3 

4 
5 
6 

3 
5 
6 

10 
12 
21 

2 
3 
6 

4 
7 
10 

4 
6 

14 

7 
17 
50 

50 

45 

20 
I 
11 

I I 
§5 

II 
> 1000 

> 1000 :-:3 
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SURFACE ELEVATION 100.1 DATUM GRADE 

BORING/WELL NUMBER MW-3 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5 T 7 2 

LOGGED BY S. Richard 

SHEET 1 OF 2 

DATE DRILLED 4/26/93 

O 

LU 
- J 
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SOIL 
DESCRIPTION 

GROUND SURFACE 

< 
OC 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

Type 

Sample 

ID 

Inches 
Adv. 

Inches 
Rec. 

Penetr­
ometer 
Blow 

Counts 

PID/ 
FID 

(ppm) 

1 
I 

1 
1 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

T.Q.C. Elev. 100.tO 

- 9 5 

- 9 0 

-85 

- 8 0 

-75 

-70 

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 

Gravel, no recovery 

CLAY - stiff, moist 

SH 

10 

15 

- 20 

SH 

SH 

SH 

W 
• IN' 

25 

- 30 - c 

X 

i SPT 

SPT 

6 / 4 

6 / 3 

6 / 4 

6 / 4 

5 / 4 

24y'24 

i 
i 

50/5 

13 
14 
15 
16 
26 

I 
1 
I 
I 
I' 

DRILLING CONTRACTOR: Layne Environmentar 

DRILLER: Russ Deike 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: Failing F-10 

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

WELL SEAL-INTERVAL/QUANTITY: 

2 " PVC 
0 . 0 2 0 " slot PVC, 6 0 ' to 7 0 ' 
10 /20 silica sand, 58 ' to 72.5 ' 

5 5 ' to 5 8 ' , bentonite pellets 
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SORING/WELL NUM8ER MW-3 SHEET 2 OF 2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUM8ER 5T72 

LOGGED BY S. Richard DATE DRILLED 4/26/93 
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Ul 

SOIL 
DESCRIPTION 

CONTINUED FROM PREVIOUS PAGE 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

Type 

Sample 

ID 

Inches 
Adv. 

Inches 
Rec. 

Penetr­
ometer 

Blow 
Counts 

PID/ 

FID 

(ppm) 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

I 

i 
-60 

-55 

-50 

- 4 5 

- 4 0 

r -35 

- 3 0 

CLAY - s t i f f , mo is t 

Sandy Silt - b r o w n , t ine sand 

2-inch f ine sand and gravel layer .M = MLS 
CLAY - s t i f f , str inger of silt 

Si l ty Sand 

Layers of Clay 

Wet Sand 

CLAY - st i f f 

SAND 
Tota l depth~=~ 7275~feet BLS ' 

- 40 -

- 45 -

1 

50 

55 -

60 -

65 -

70 -

SPT 

SPT 

CORE 

CORE 

CORE 

CORE 

CORE 

CORE 

24J24 

24/24 

8 
10 
12 
6 
9 
18 
20 

60/60 

60/50 

60/48 
/ 

60/48 

60/36 

60/60 

i 
i 
I 

- Water level 65 .75 
feet BLS at 1 109 hrs 
on 4 / 27 / 93 



MM HALLIBURTON NUS 
•••"F Environmental Corporation 

COORDINATES 

SURFACE ELEVATION 98.0 DATUM GRADE 

BORING/WELL NUMBER MW-5 SHEET 1 OF 2 

PROJECT Transwestem Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S . Richard DATE DRILLED 4/28/93 

O 

i t SOIL 
DESCRIPTION 

GROUND SURFACE 

SAMPLE INFORMATION 

Sample 

Type 

Sample 

ID 

Inches 
Adv. 

/ 
Inches 
Rec. 

Penetr­
ometer 
Blow 

Counts 

PID/ 
FID 

(ppm) 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

T.O.C. Elev. 97.98 

- 9 5 

- 9 0 

-85 

- 8 0 

- 7 5 

-70 

-65 

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 
SILTY SAND - light brown 

5 -

10 -

- 25 -

30 

SPT 

SPT 

SPT 

SPT 

SPT 

CORE 

CORE 

2 4 / 2 0 

24 /18 

2 4 / 2 0 

2 4 / 2 0 

24 /24 

60/56 

60/30 

22 
40 
18 
19 

24 
14 
19 
22 

11 
37 
41 
27 

8 
11 
27 
23 
16 
8 
10 
16 

DRILLING CONTRACTOR: Layne Environmental 

DRILLER: Russ Deike 

DRILLING METHOD: Hollow Stem Auger 

DRILLING EQUIPMENT: Failing F-10 

DIAMETER, TYPE & INTERVAL OF CASING: 2" PVC 
WELL SCREEN/INTERVAL: 0 .020"s lo t , 6 0 ' to 7 0 ' 
FILTER PACK-INTERVAL/QUANTITY: 10/20 silica sand, 5 8 ' to 7 5 ' 

WELL SEAL-INTERVAL/QUANTITY: 5 5 ' to 5 8 ' , bentonite pellets 



Mm HALLIBURTON NUS 
"£5? Environmental Corporation 

COORDINATES 

SURFACE ELEVATION 98 .0 DATUM GRADE 

BORING/WELL NUMBER MW-5 SHEET 2 OF 2 

PROJECT Transwestern Pipeline Company 

LOCATION Roswell Compressor Station No. 9 

PROJECT NUMBER 5T72 

LOGGED BY S . Richard DATE DRILLED 4/28/93 

z o 
5& 
Ui 
- 1 
Ui 

SOIL 
DESCRIPTION 

CONTINUED PROM PREVIOUS PAGE 

SAMPLE INFORMATION 

Depth 

Feet 

Sample 

Type 

Sample 

ID 

Inches 
Adv. 

Inches 
Rec. 

Penetr­
ometer 
Blow 

Counts 

PID/ 
FID 

(ppm) 

WELL 
CONSTRUCTION 
DETAIL & 
REMARKS 

11 
-60 

-55 

- 5 0 

- 4 5 

- 4 0 

- 3 5 

- 3 0 

SILTY SAND - light brown, fine grained 
CLAY - brown, stiff 

i SILTY SAND - light brown with gravel 
\Silt and Clay 
SAND 

SAND - tan 

SILTY CLAY - brown, moist 
•yCLAY - moist 

SILT - slightly sandy 
SANDY SILT 

Interbedded Silt, Clay 

SILTY SAND - fine grained 

SAND - fine grained 

CLAY 
SILTY CLAY 

SILTY CLAY 
SILTY SAND 

SAND - well sorted with gravel 

Wet 

SAND - wet 

Total depth = 70 feet BLS 

40 

- 45 -

- 50 -

55 

- 60 

•- 65 -

70 

CORE 

CORE 

CORE 

CORE 

CORE 

"S SPT 

SPT 

AUGER 

60jZQ 

6 0 / 4 2 

60/24 

60/30 

36/24 

6 / 5 50/5" 

2 4 / 1 2 

4 3 / 0 

7 
11 
33 
33 

1 

i i 

1 

1 

! 

1 I I 

i 
i 

I I 

Water level 



I 
I 
I 
I 
I 

# 

I 

I 

I 
I 
I 
I 
r 
i 
i 

x X N X DANIEL B. STEPHENS & ASSOCIATES. INC. Boring Log 

Page / of ̂ 5 

Site EJ3£OJO - £atffe&SS&L <5J&KO/0 

Logged by ^ . ^ 4 ^ ^ Client/Project # 2. 

Boring Number ^ Drilling Co. ^ £o „. h&UJiX 

Drilling Method £J£" Drill Rig 

Date Started 'feo/fr tf^f Date Completed 

t/oo 

PIO/FID 
Reading 

A<2 

Blow 
Counts 

sy 

30 

.So.. 

Sampling 
Device 

Sample 
Recovery 

s.S. 
/ / S 

/fo" z 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

£rtO 

Deplh 
(teat) 

z 

& 

S 

/o -

/£ 

/4 

/6> 

/S 

2o -

22 

24 

Z8 

3o-

32. 

3£> 

Location Map 

ro, 
Soo' 

MM*; 

. So 
- > / / 

JCCT TO ScAC£ . 

Soil Description/Remarks 
Soil typa. color, taxtura. grain siza, sorting, roundnass, plasticity, consistancy. moistura content 

l/.f/nvkt CCSt.'Qrawui oi/ •frtxgmiAts of fimtsfont. t 
£r*rv'-fo oj) sfe / J /SoJC j </ry j n0 o4"or. ' 

/ / . /TsoWssA Jr*m}/> £syA 4/4)/ Ascya/aS) 
. 6ro**n- £g> 3- y ^fe) j. • /ooae j diy-j 10 <><b*. 

2f-3o.3 •.•3as></y £ra .ye j £&e£>): A S dove.. 

• ~2}ri//tr /At//caJvs AV>M/ /D/ I 

•frhc -Ar«jn*4.- /vtosf/y 3«r>4 »y Jr. &/'//•; Mi4. Cafis/stuicy 

&o4/n*. 

£>.Z 

0.1 

0£> 

at? 

DBS&A Form No. 080 3/92 



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

Page 2. of 

I 
I 
I 

1 
I 

I 

r 
I 

I 
I 
r 
i 
i 

S i t e -
Location Map 

Logged by S . / W ^ - y ^ Client/Project # ^ y y ^ ^ 

Boring Number fa Drilling Co. 

Drilling Method «4<S9 Drill Rig £/J£.-7£ 

Date Started " / 3 ° / 9 4 . Date Completed ' ^ ^ / ^ . 

PIO/RD 
Reading 

D.O 

^ . 0 

Blow 
Counts 

^54 

! ^ & l > 

Sampling 
Device 

S3 

33, ^55 

Sample 
Racovery 

/ / 8 ' 

JS"/ 
//*• 

5*1 

Sample 
Interval 

DBS&A Form No. 080 3/92 
V/2ZL 

Sample 
Number 

USCS 
Symbol 

CH/ 

Oepth 
(feet) 

^ 2 -

-

S o -

S2.-

S4- -

£>Z -

£<r -

16 -

l£ -

7o-

7<L 

74-

78-

49.-<foS. -̂ Ŝ rxfy 6r&*d/&ch.xflmbkh.iahi/*.£/..$xe.<$L r) 
is. Ant, — Coeuvse.^nairy • -/r. c/**j^ ao/nC S*W>4, ^rwm,^ra.tf»J • ( c . l \ 

Juvnu'i'/to'^rAys/ £/by^ovv<b»/'/<jr) • caJc. ccnttAi j Jrty. 

C£y& 7 / t ) —*»6 C r. s y«. . 
tr. /vr+c. • <%r*Kintx/ &af\d& V. ritto 

Soil Description/Remarks 
Soiltypa. color, taxtura. grain siza, sorting, roundnass, plasticity, consistency, moistura contant gun lypo. color, laiauro, grain sua , sorting, rounanvss, oiasucny, oonsisiancy 

o./rhc -fir*. *yA*. SiS+j coycartovat 3t fis-ovM**/"/ CJoy 
a»*Jsf/U a/ay (Cjjt j j r*JHKsA Amu* gSY*. X / t ) , 
•/r. a ' r / / , t>.fifAaft*-J ir. Stiff 

e^/^-.^'f//-, cate • <u.f**At. ZTnHs-Act&c*/toit(% ajay Co-*) 

fin* * 

Same ^J^y, nost/y .3/// and I/. Ax. XArtd; damp >h /rnusf 

. j/uy. .//As^.e-.;. »#9f. 

re^^2.SVA4/^J >3 "/test/e. j &v>ds Are. * 
s»r&dj v, j0v«; y» f . coarse gspynt; &m*Jt jde6&/esi 

£>9.rJo,S>.<5.<fty.. £j.y>.£CH.). Anc/...sC/ayey.Sfsiaf.. 

Sonets v-/Jfi&//£_ /rhcAj ^Amfi -/no/^jThJ-/\*>tj-
''' iuSt f . ' roJu. y/Zio .' Ar&eii'' XflO&zr Ma/Si'' ttUaevieoos. 

MutjJsfiaa 

/ 

to.,) 

5 C 

/Ja j&msz\ os&a/' <^isr 



DANIEL B. STEPHENS & ASSOCIATES, INC. Boring Log 

Paqe . 3 of 

S i , e AiSri&u. /So&uo). 
Location Map 

Client/Project # ^ / / ^ £ 

Boring Number £ Drilling Co. ^ 0 0 ( _ 

Drilling Method MSA Drill Rig 

Date Started #m-3Q-fa Date Completed i Z f / J Q j l . 

PID/FID 
Reading 

Slow 
Counts 

Sampling 
Device 

Sample 
Recovery 

zzzzzzz 

Sample 
Interval 

Sample 
Number 

USCS 
Symbol 

Oepth 
(teet) 

Soil Description/Remarks 
Soil type, color, texture, grain size-, soning. roundness, plasticity, consistency, moisture content 

79-A.3 :*S*^ygfntrt *'4***S/y3arx/. — SVSdrauxn, 

As A&oiH-j <fa.fnfi *° 's&anzfc<Jj atnds Are. v.-ftnc 

t/./UaM.. ' 

. Sur.&ai. 

. .JX>*tJ*Ad. ae./nv>£ 

6*r>J6»tA, jro*>+ 

.. •.Pio's/Aif: setter gtMrJ<9} 

08S&A Form No. OSO 3/92 



Sm HALLIBURTON NUS 
mr Environmental Corporation 

16360 Pa* Tan Place Houaon. Texas 77084 

FIELD LOG 
OF BORING Boring No. &^ -> ~ l 

Sheet / of 

Project Name IUn> ^J't c 
Drilling Method: 

Project Name IUn> ^J't c 

Samoting Method: 5 S 
Proiect Numbar 

Samoting Method: 5 S 
1 I W | V M 1 * U 1 1 1 W 1 

Client T 
Driller: ~> * **• Dril ling 

Logged By: i o - Start Finish 
Location ot Bonng 

N o t e o - 3 o ' A o tV•> 

Datum Elevaaon 

Water Level Time Time 

a 9bs. 

Location ot Bonng 

N o t e o - 3 o ' A o tV•> 

Datum Elevaaon 

Time 

Time Time 

a 9bs. 

Location ot Bonng 

N o t e o - 3 o ' A o tV•> 

Datum Elevaaon 

Date Data 

(Juki 
Date 

Location ot Bonng 

N o t e o - 3 o ' A o tV•> 

Datum Elevaaon Casing Depth Boring Depth 

Data 

(Juki 
Date 

w a / 
/• 

/"Buz 
/ E a 

/ 5c? 

Sa
m

pl
er

 
T

y
p

e
 

I J / 
sy l 
!/•» ? B

lo
w

s
 

Sa
m

pl
er

 

H
N

U
/O

V
A

 
R

e
a
d
in

g
 5 

s i 
•» I 
£ | 

1 1 
I 1 
1 1 

5. • 
' 3 £ a 

Surtace Condnom: 

1 

y 

7 

1 

.56-

8 -

9 -

•foM 

8 -

9 -

c/«-y <*B?<ff;*' . J ,.K, >**/r 

TO ^ r fa . 



Drilling Logs 
Off-Site Wells 



FIELD tNUK. LUVJ 

Form WR-23 

nJ<L/f TW-1 

STATE ENGINEER OFFICE 

WELL RECORD 
JNSTRUCTIONS: 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, only Section IA and Section 5 need be completed. 

Section 1 
(A) Owner of well Pecoa V a l l e y A r t e s i a n Conservancy Din t : . 

Street and Nnmhtr P. O. Box 1346 

City BoflwalL. State .NeM_HexicQ____ 
Well was drilled under Permit No M-5.54.Q and is located in the 

._m_y«—HM_y4_JiW_...y4 of Section._„_a.__Twp.___.JS Bge.__24__._ 
(B) Drilling Contractor..___V_J^C_Q.. License No._WD_JL2H 
Street and Number same a a above 

City State 
Drilling was commenced.. 

Drilling was completed 
j9£p_ejnb__JL7-_-

(Plat at 040 seres) 

Elevation at top of casing in feet above sea level— 

State whether well is shallow or artesian a r t e 

_Oo toner—HH 

19J6-_ 

19..6___ 

.Total depth of welL 3Ji2_£e___ 

_L_n Depth to water upon completion 

Section 2 PRINCIPAL WATER-BEARING STRATA 
/ )1A I'V'f U'L 

Mo. 
Depth ln Feet Thickness ln 

Fi-et 
Description of Water-Bearing Formation Mo. 

From To 

Thickness ln 
Fi-et 

Description of Water-Bearing Formation 

1 
92 240 148 R o u g h Rnr l c 

2 249 352 103 Water Rock (rough) 
3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
ln. 

Pounds 
f t . 

Threads 
ln 

Depth 
Feet Type Shoe 

Perforations Dia 
ln. 

Pounds 
f t . 

Threads 
ln Top Bottom 

Feet Type Shoe 
From To 

9-5/0 32 0 240 240 ; i a l l l b u r t o i None 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

0 240 12k 220 150 Denton H e l l Cementinq Co. 

Section 5 

Name of Plugging Contractor 

Street and Number 
Tons cf Clay used Tons, af r»0Ui;'.ii.ge used 

Plugging method used 

PLUGGING RECORD 

City. 
.License No.. 

State. 
__Vpe of roughage. 

-Date Plugged. .19. 
Plugglng approved by: Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE'OF STATE E—TGDfEEIt ONLY 

Date Receiv«i£-

File No. ?5Zj_ir____ 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

-Use;-/ r. Location No. 7.. 

.11 



Section 6 LOG OF WEU 

Depth in Feet Thickness 
in Feet Color Type of Material Encol ntered. From To 

Thickness 
in Feet Color Type of Material Encol ntered. 

0 8 8 S o i l : 
8 18 10 Sand-Gravel 

18 43 25 Clav 
43 52 9 • Clay & Gravel 
52 68 16 Clay & Gyp Rock 
68 92 24 Hedbed - GVP Rock 
92 150 58 • 

Rough Rock ( l o s t c i r c u l a t i o n ) 
150 235 85 1 and 2 foot Drops 
235 249 14 Lime (set casing 240!) 

249 282 33 Lime (water rock) 
282 288 6 Hard Lime 
288 315 27 Lime (water rock) 
315 '319 4 Hard Lime 
319 352 Lime Rock (water rock) 

The undersigned hereby certifies that, to the best of his knowledge and belief, the fonigoing is a true and cor­
rect record of the above described well 

{^Jl^Jituy /.Ut/^JL.... 
Well DriXepy 

Charles R. Wyclte, Supt. 



an F/a. Z-S' 
W E L L RECORD File No. 

INSTRUCTIONS: This form should be typewritten, and filed In the office of the Stale Engineer, (P.O. Box 1079) Sonta 
Fe, New Mexico, unless the well is situated in the Roswell Artesian Basin, in which case it should be filed ln the office 
of the Artesian Well Supervisor, Roswell, New Mexico. Section 5 should be answered only if an old artesian well has 
been plugged. A l l other sections should be answered in, fu l l in every case, regardless of whether the well drilled is shal­
low or artesian ln character. This report must be subscribei and sworn to before a Notary Public. 

See. 1 

• • i 

—|--N!W-{—• 

! 1 ! 

—i—r • — 
i i t 

— T - T — , - — 
i ! • 

—!--N.E--r-
• • i 
• 1 i 

i i i 

L-. J . . L . 
! ! 1 

- r . ) . . , -
—r-SSH— 

• i i 

1 ! ' 
—h-iE-t—• ! • 1 • 

! I ! 
—J—r"; — 

! ! ! 
(Plat of 640 acres) 

Locate Welt Accurately 

Owner of well ...P.BOar_White) 

Street and Number . ... AOO. .H.. .Kentucky, 

Post Office :_oawell,. .Hew. Mexico 

Well was drilled under Permit No and 

is located In the . .OT. ' . . . .Vt . . BE V* V4 of Section. . 2 0 

Township 9. , Range . 

Drilling • Contractor . .Conrad.. Keyes 

Street and Number 

Post Office 

Drilling was commenced 19 Drilling was completed 19 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian 

Total depth of well feet. 

Sec. 1 PRINCIPAL WATER-BEARING STRATA 

No. 1, from to , Thickness In feet Formation 

No. 2, from to , Thickness !n faet , Formation 

No. 3, from to , Thickness In feet , Formation 

No. 4, from to , Thickness In feet , Formation 

No. 5, from to , Thickness n feet , Formation 

Sec. 3 RECORD OF CASING 

D I A M E T E R 
I N I N C H E S 

P O U N D S 
P E R F O O T 

T H R E A D S 
P E R I N C H 

N A M E O F 
M A N U F A C T U R E R 

F E E T OF 
: A 8 I N O 

T Y P E O F 
S H O E 

P E R F O R A T E D 
P U R P O S E 

D I A M E T E R 
I N I N C H E S 

P O U N D S 
P E R F O O T 

T H R E A D S 
P E R I N C H 

N A M E O F 
M A N U F A C T U R E R 

F E E T OF 
: A 8 I N O 

T Y P E O F 
S H O E F R O M T O 

P U R P O S E 

• 

Sec. 4 RECORD OF 1> UDDING AND CEMENTING 

D I A M E T E R O F 
H O L E I N I N C H E S 

N U M B E R O F S A C K S 
O F C E M E N T 

M E 1 HODS U S E D S P E C I F I C G R A V I T Y 
O F M U O 

T O N S O F 
C L A Y U S E O 

Sec. S PLUGGING 1 ECORD OF OLD WELL 

Well Is located in the VI Vi Vi of. Section , Township , 

Range Name of plugging contractor 

Street and Number .Post Office 

Tons of clay used Tons of roughage vied Type of roughage 

.Waa plugging approved by Artesian WeU Supervisor 

Cement plugs were placed as follow i : I 

No. I was placed at fee t Number of sacks of cement used 

No. 2 waa placed at feê t Number of sacks of cement used 

No. 3 was placed at lee} Number of sacks of cement used 

No. 4 was placed at feet Number of sacks of cement used 

No. 5 was placed at feet Number ot sacks of cement used 

(OVER) 



See. 6 LOG OF WELL ' V 

FROM (depth ll 1 (depth in l«et> THICKNfiSS IN FEE". CLASSIF JN OF FORMATION 

0 - 1 2 Soil 

12 - U$ Hed Sandy clay 

i»5 - 8"? 5?*rl SAnrly m » y 

85 -115 (typ ( w n t e r ) 

115 - 130 AnhydrWe 

n o - 1U2 (Typ t" eriplt 

1U2 - 165 AnJryvllH 

' 165 - 175 Lime 

!?<; - 180 

\ 180 - 220 •Rfnlren l i t em { y ^ t * ' " ) 

220 - 226 Clay £ Shnln 

226 - 2<;U ffffTrl Llmm (vftter) 

254 - 263 Tellow clay 

26T - 285 •Broken "(,\mtt 

if 05—-—coo Sandy Lime (walur 

288 - 300 Broken Lime 

300 - 335 Sandy Lime 

3it0-?i? 360 
Bro_en''IilinevVfBier j 
XxskeicritHH Oray l i n e 

160 - "}6? 
, 

•pmv-nn Trf m o (water) 

Jo/1 " Jfu- ( ffray time 

Set 156 • Q'» Tl l» earning 
Set 170» 6" rj"cafiing perforate d 

2?: 

1 <lo solemnly swear that, to the best ot my knowledge and 
belief, the foregoing information ls a true and correct record of the well for which report is hereby made, I isofar as can • 
be determined from all available records. 

SUBSCRIBED AND SWORN TO BEFORE ME thla . .y, ;,. Signed , 

day of , A. D., 19 Position 

Notary Public Street and Number 

r». . * nlr:,> 



FormWR-23 U U . U i . ' u l l L O G STATE ENGINEER OFFICE 

WELL RECORD 

We// o» T>35s(A Fiy.z-s-

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, only Section IA and Section 5 need be completed. 

" o i l i? 5 
Section 1 ' J 

.J..P.«...?.!fl..Lonn. . 
(A) Owner of well... 

Street and Number.-

City JkJDVffiU. 

Clovlo Star !'outo 
State UaiL.Ux3sAoa-

Well was drilled under Permit No Il.il..3123 and is located in the 

. .S_U-_ Vi..... Vi Vi of Section...! /* .Twp.-Q....... Kge..-^.^....-
(B) Drilling Contractor. J , JV Sftith License No—^..^fj» 

Street and Number 411. f ^ f t Z i c l » , . f l t > 
City SosVffiiU,. , state —HcuJisd ic to 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea leveL. 

State whether well is shallow or artesian 

Drilling was commenced Vktt^—^B... 
Drilling was completed. Apr, 

19—iSL 
19 32.. 

Artoolon 
..Total depth of welL 

..Depth to water upon completion.... 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth ln Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 
TVirv^M I . i r v v t t o n o I n IH-nl-nn f t t i -«if{ f i ml T 

2 

3 

4 

5 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
f t 

Threads 
in 

Depth 
Feet Type Shoe 

Pcrforntions Dia 
in. 

Pounds 
f t 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

io y 
•sr* r i .... i * y \ —ino-

2£JL io y Ju U 
fl 

O 
11? 

120 —ino-
2£JL 

0 32 0 355 415 60 303 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole ln In. 

Tons 
Clay 

No. Sacks ot 
Cement Methods Used 

From To 

Diameter 
Hole ln In. 

Tons 
Clay 

No. Sacks ot 
Cement Methods Used 

Section 5 

Name of Plugging Contractor. 

Street and Number 
Tons of Clay used Tons of Roughage used 

Plugging method used...; 

PLUGGING RECORD 

City.. 

-License No.. 

State.. 

Plugging approved by: 

B »sln Supervisor 

FOR USE OF STATE ENGINEER ONLY 

Date Received._ 

File No 

F I I , F 1) 

O F F I C E 

-Type of roughage. 

-Date Plugged.. _19_ 
Cement Plugs were placed as follows: 

No. 
Depth ot Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

_-_ _-_ _-_ _-_ 

. Location No.. 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
in Feet Color 

. 
7—" • — 

Type of Material Encountered From To 
Thickness 
in Feet Color 

. 
7—" • — 

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 

WeU Driller 
. J» D» Soitil 

Ttiio Voll wao •Sflllod in balov tho iflaslrir; coat G 30D \{/ broken porcrna Liao. I 
doonoa out crrvlr^o ft oot CD f t . of fi y8 perforator.! l i rar in bottom, olno I 
oot a CarriCQn taporod uodco typo loeid noal a had aoalcafo tool; run on iroQl. Toat 
prowl <M:,, no looJ-̂ r;©, Insto32od Vmn ft tostod U<£L1 Wator cnieaitar c.x* 6 qsont: 

n n.p.M. « 70 ft., flood. 



Form WR-felELD U l L . cSjU 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, only Section IA and Section 5 need be completed. 
Section 1 

(A) Owner of w e l i j g ^ / p y , JQ.9,, P . %&3aa 

Street and Number 
City aratf lU f lit M. State 

Well was drilled under Permit N o . J t . O S S L 
/ V* V* Y* of Section_J5___ 
• — - -iftisgsy Q£k.U«-

Attto Routa V«s9 

and is located in the 
.Twp 2_§ Rge^3j[_Zi:^ 

(Plat ol 640 acres) 

Elevation at top of casing in feet above sea level. 

* State whether well is shallow or artesi 

(B) Drilling Contractor KUgToy UfXLlm OOe. T.irpnsf No.. 
WD10O 

S treet and Number. 
City n 0 3 V O l l ^ ; { , j t . state 
Drilling was commenced X/X&//t9~-
Drilling was completed 

19_ 
19-

-Total depth of well. 37.5. 

Section 2 

epth to water upon completion.. 

PRINCIPAL WATER-BEARINS STRATA 

_2L 

No. Depth ln Feet Thickness ln 
Fiiet 

Description of Water-Bearing Formation 
it 

No. 
From To 

Thickness ln 
Fiiet 

Description of Water-Bearing Formation 
it 

1 ko sand ond water 
2 VA 7 lima nnd vafco* 
3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
ft. 

Threads 
ln 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
ft. 

Threads 
ln Top Bottom 

Feet Type Shoe 
From To 

70d 2>r 0 370 370 Coasntod by Denton, / rtosia, N» i 
aaolts How Eai •loy ce aent Insp • try State I njjlneur 

Souuula ti ulcta d up 'ij.(>e on lo 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth ln Feet Diameter 
Hole ln In. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 
Diameter 

Hole ln In. 
Tons 
Clay 

No. Sacks of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-
Street and Number 
Tons of Clay used 

' Plugging method used . 
Plugging approved by: 

PLUGGING RECORD 

-License No-
City- State-

-Tons of .Ttoughage usedL -Type of roughage-
-Date Plugged- _19_ 

Cement Plugs were placed as follows: 

Basin Supervisor . 

FOR USE OF SjrAT .̂EMGDtEJRipNUy;..> | 

Date Received •jtjtrWSSa-

No. Depth of Plug 
No. of Sacks Used No. 

From To 
No. of Sacks Used 

File No Location No 



Section 6 LOG OF WELL 

Depth In Feet Thickness 
in Feet Color Type of. Material Eni ountered 

From To 
Thickness 
in Feet Color Type of. Material Eni ountered 

n ko kO Red Sandy Clay 

ifO 1«? Sand and water 

55 305 Red Sandy Clay-

8 Gray Shale 

368 37* ft Lime and water 

The undersigned hereby certifies that, to the best oii his knowledge and belief, the foregoing is a true and cor­
rect record of the above described welL 

WeU Driller 



Form WR-23 STATE ENGINEER OFFICE 

WELL RECORD 

IA/e/> *iST(?) <>*) VBSiA f>f.Z-5-

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, only Section IA and Section 5 need be completed. 

Section 1 . I r~) /v* 0 / 
(A) Owner of well Lifl£ f f * . .../w.-rAjBAA/ 

i Number C&9 Uf S JT/W/P tfttuj 
JSASJJJL&JLL SUte -At*. 

Street and Njimber. 
City 
Well was drilled under Permit No./}W, and is located in the 
0.•# T*4UlMJSJiat V / V ^ f Section—/AtLTwp. ?•» 5 Rge.JtACfi* 
(13) Drilling Contractor—jj , Q , SMJ^I 

Street and Number Cm 

city n Q£\A)&J*JL. 
Drilling was commenced. 

License THofflUiJSJ f 

(Plat of 640 acres) 

Elevation at top of casing iA feet above sea level 

State whether well is shallow or tirtesia 

Drilling was mmpletpri M ajy ? t>* 

SUte 4^L-£jL£+X-i 
_ _ 19-

___ 19 UO 

_ToUl depth of wpll 4/ t£f" 

Section 2 

epth to water upon rnmplptinn /*/ 

PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet Thickness in Description of Water-Bearing Formation No. 

From To Feet 
Description of Water-Bearing Formation 

1 7/' / • (Hi' UK / / M . 
J 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
ln. 

Pounds 
f t 

Threads 
ln 

Depth 
Feet Type Shoe 

Perforations Dia 
ln. 

Pounds 
f t 

Threads 
ln Top v Bottom 

Feet Type Shoe 
From To 

/ r *• ? V t f l / r A / I t ft* f 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Dlameter 
Hole in In. 

Tons 
Clay 

No. Sacks of 
Cement Methods Used 

From To 
Dlameter 

Hole in In. 
Tons 
Clay 

No. Sacks of 
Cement Methods Used 

<.r;r> (.''*. Dl.-Aq /&*nJ*-*x i;. • , 

Section S 

Name of Plugging Contractor 
Street and Number 
Tons of Clay used Tonii of Roughage used 
Plugging method used 
Plugging approved by: 

PLUGGING RECORD 

-License No-
City.. SUte. 

-Type of roughage. 
-Date Plugged- -19-

Cement Plugs were placed as follows: 

)..\> 
FOR USE OF ST, 

Supervisor 

Date Received. 

piR ONLY 

7i3IJJ0l3JNIfJN3 21V/ 

File N c ^ . r . . . . ^ f ! l 2 L _ 

r tip 

No. 
Depth ot Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

- • 

_Us6<!0&»£ ..Location No.. 



Section 6 LOG OF WELL 

Depth In Feet Thickness 
In Feet Color Type ol Material Encountere 1 

From To 
Thickness 

In Feet Color Type ol Material Encountere 1 

.. •* « 

o 

/ 0 Or 

/ O C f t *> U 

•V / c 
7 r 

<** 
^-T f i r*r J 

0 1 * * f 

• 

•** 

• 

of his knowledge and belief, the forego ng is a true and cor 

$^jAr«u^ 
A Well Driller 

• yt , V -f c«C «X<.t, 

The undersigned hereby certifies that, t< 
rect record of the above described welL 

A 



Form WH-23 

FIELD ENGR. LOG 
STATE ENGINEER OFFICE 

WELL RECORD 

#/6 on DBS 4A- F,cj. 

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. Al l sections, except Section 5, shall be answered as completely and 
accurately as possible when any well va drilled, repaired or deepened. When this form is used as a plugging 
record, only Section IA and SecUon 5 need be completed. 

Section 1 \ s> o , i 
(A) Owner of well \JtxZ A AL-UJ^/U. 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesi; 

Street nnHNiirnher C L A U I ^ J?J>I>?'<f 

City nrSK'Jci-L . Stote C^LlclM*. 
Well was driUe^under Permit No.y&Lj}./_-2dL and is located in the 

. M M/ y4jf8fe.-y44gaSL.y4 of Section.._/i.1_Twp._5i^ Rge.____L__ 
(B) Drilling Contractor—Ji P , £ * \ ' t M . A . . License No..W.«">/..3t.?*? 
Street and NiimW R n \ A -r. J'. fig* 6~o7 : " ' ""' 

__ State -&eJd.MsJU-C4L. 

. ..' '. 19___1_ 

, 19__J_ 

City -.&£LSMle-JL.L„ 
Drilling was commenced.... A/fl l f , \ US'.'. 

Drilling was cqmpleted / t y * f l V / f c ' 

-Total depth of welL 

Section 2 

"htS.1 A.M- Depth to water upon completion *>_2 

PRINCIPAL WATER-BEARING STRATA 

No. 
Depth 

From 
tn Feet 

To 
Thickness in 

Ft*t 
Description ot Water-Bearing Formation 

1 t>'0 $0 30 
3 _>-- / . K i x *. , 1 I t 

3 u 
4 X.LS' XI f l CAAIQ- L a I t . Gr«m\>*L n / w * / . * . I2v(*i 
S 33 0 3 6J" 3 4 ' PttSOIJi Fl'tiltll**, Q-JlMy / J ~ - . -5^_* V / * * / * * 

Section 3 RECORD OF CASING 

Dia 
in. 

Founds 
I t 

Threads 
ln 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Founds 
I t 

Threads 
ln Top Bottom 

Feet Type Shoe 
From To 

Jf e //-K.'Cr Qui, 1 « 

/fi ir- f j -> t-j. A / ? . 0 

1" 2.7 f. 
i 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet 
From To 

Diameter 
Hole in ln. 

Tons 
Clay 

No. Sacks ot 
- J-. Cement Methods Used 

J _ _ J _ _ 

Ait7**//*t 

Section S 

Name of Plugging Contractor . 

Street and Number i 

Tons of Clay used 2 LTons of Roughage used 

Plugging method used j - : 

Plugging approved by: i 

/ j j j ; 1 [(|-|,Basin Supervisor 

PLUGGING RECORO 

Qty_ 
-License No-

State-
-Type of roughage-

-Date PluggecLi -19_ 
Cement Plugs were placed as follows: 

FOR,l R ,USE OF- !sTAT_!_£Grii_fiR ONLY 

Date R e c e l v a g . ^ ^ ^ ^ ^ | £ _ 

No. 
Depth ot Plug 

No. ot Sacks Used No. 
From To 

No. ot Sacks Used 

File m. jM...:^..^ij2. Use.__2k4-=̂  ..Location No. 9LJU* tL 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
In Feet Color Type of Material Encounterec From To 

Thickness 
In Feet Color Type of Material Encounterec 

in JO 

10 Gr ij f s . u*rt 

. %k'„. A*o Cl J. 2x S *> a 
tra . Po 3o L i T , a «/ C. n .1/ Q/ * t'fp/i Cr A A t e l . n> AfiJ <e r'f 'I 

1o /ro 
. /2.a. J-7D. Sills G. S4 .„Sr U ^-ys*- S-Jr*- * 

/?± 2.0 JL • f/rtfAf 

/?A~ 9 Jit fi 

u /Pe. ft 

Xia ., /rv 
ILLS' /o L. p * Ccrt/p/a A* VQ/L&S* it 6' £ i f o u t f i t 

J.tL Ji J.. , $ Aay 
->.. HL 7 

*-T 
c £>. 
0.9 3 3i o ar 

/ 
' i f .* *• 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoi ag is a true and cor­
rect record of the above described well / ^ y ^ /(-£* 

WeU Driller 



Form WR-23 

nn 0 ENGR. 
STATE ENGINEER. OFFICE ^ ^ ^ ° " - &&54& ^'J' 

WELL RECORD ^ 1 

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, only Section IA and Section 5 need^ bc^completed. \ 

Section 1 . 
(A) Owner of well._ . « M ? . . . L ° o n 
e. . _ w u GLovis S t a r Route 
Street and Number. : , 
City Roswell State New Mexico 

Well was drilled under Permit No....5..A..312P. and is located in the 

„ . 5 . J k y 4 % y 4 of Section .. .15-.-Twp.. 9.3......Rge._ 

(B) Drill ing Contractor. ^..?_..Smlth. License No.J.rSL 27_8_. 

Street and Number. ^ H^fljt 2 3 r d . 

City :.__JBP8.KC01 state JfflfJlexLCD. 

Drill ing was commenced.. 

Drill ing was completed 

...feb».14_ 
Mar 13 

19.__.5L 
19.___L 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea leveL_ 

State whether well is shallow or artesian 

..Total depth of welL. 

..Depth to water upon completion-

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth ln Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 Hot obtainable Due to nature of repair performed* 
2 

3 

4 

S 

Section 3 RECORD OF CASING 

Dia 
ln. 

Pounds 
f t . 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
ln. 

Pounds 
f t . 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

1 *» -»/{ !1\ 8 0 l r i f - i i n A 
_ Hono 

1QJ3/4 
8 i/B 

f i 100 
1 U O 

3G0 
xuo 
266 

lief!, 
M 

tt 1QJ3/4 
8 i/B 32 8 245 120 n It 

7 22 
* 

8 170 3S0 210 n n 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth In Feet Diameter 
Hole in ln. 

Tons 
Clay 

No. Sacks ot 
Cement Methods Used 

From To 

Diameter 
Hole in ln. 

Tons 
Clay 

No. Sacks ot 
Cement Methods Used 

Section 5 

Name of Plugging Contractor-

Street and Number 

Tons of Clay used 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

City.. 

-License No-

State.. 

..Tons of Roughage used. -Type of roughage 

-Date Plugged.. _19-

Cement Plugs were placed as follows: 

Baiiin Supervisor 

Date Received 

FOR USE OF STAX-UEaJGINBER-Orrijr 

F I L E D I 

No. 
Depth of Plug 

No. ot Sacks Used No. 
From To 

No. ot Sacks Used 

File N o G L | . ' 3 / 2 6 . ~ ~ * ^ * S £ - 2 - ' U b - - * & A . Location N o . 9 - ^ . - / S _ ^ 3 / . 



Section 6 LO© OF WELL 

Depth in Feet Thickness 
in Feet Color Type ot Material Encountered 

From To 
Thickness 

in Feet Color Type ot 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 weiL 

Well Driller 
r.D. Smith 

On this w i l I aet 6 Cemented 210 f t . 7 irw o.o. l iner 3S0 otspondod by 
pravol fc Calaoal plug v / 25 aka. Heat Cement* WaLted 72 hra. ihen cleonod 
out hole below l iner , to depth, of 425 also set Carrlf'an Uodrfo 'grpo Lead 
seals ffi 100 f t . & © 170 f t . . Well cheeked for leafcare via Ba l e r test. 
Test O.K. 


