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Enclosed please find two copies of Data Summary Report No. 2 for Solid Waste Management Units 
(SWMUs) at the Waste Isolation Pilot Plant (WIPP). This report describes the results of voluntary 
release assessment sampling at SWMUs OOln, OOlx, OOlg, and OOlk described in the Voluntary Release 
Assessment/Corrective Action Work Plan (DOE/WIPP draft 2115) submitted to the Environmental 
Protection Agency (EPA) and NMED on August 1, 1995. The voluntary release assessment program 
was developed to provide the additional data needed to evaluate potential releases from SWMU s at the 
WIPP, and describe possible corrective actions at these sites. Data generated as part of this sampling 
program are intended to update the RCRA Facility Assessment (RFA) for the WIPP (Assessment of 
Solid Waste Management Units at the Waste Isolation Pilot Plant), NMED/DOE/ AIP 94/1. 

This summary report is the second of three reports to be submitted to the NMED Hazardous and 
Radioactive Materials Bureau and EPA Region VI Federal Facilities Section. The third report will be 
issued on, or before March 22, 1996. This schedule is designed to provide all voluntary assessment data 
to the agencies prior to the issuance of the Part B permit for public review and comment. 

We look forward to meeting with you, your staff, and personnel from the EPA Federal Facilities Section 
to discuss the results of the voluntary release assessment program, and the DOE's proposed corrective 
actions. If you have any questions regarding this Data Summary Report, or if you require any additional 
information, please contact Mr. Craig Snider at (505)234-7452, or Mr. D. C. Robertson at 
(505)234-8240. 

Sincerely, 
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E. Kent Hunter, Assistant Manager 
Office of National TRU Waste Operations 
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EXECUTIVE SUl\iMARY 

The U.S. Department of Energy, Carlsbad Area Office (DOE-CAO) has completed a 
voluntary release assessment sampling program at selected Solid Waste Management Units 
(SWMUs) at the Waste Isolation Pilot Plant (WIPP). This release assessment data summary 
report is the second of three reports to be submitted to the EPA Region VI, Hazardous Waste 
Management Division and the NMED Hazardous and Radioactive Materials Bureau to 
describe the results of voluntary release assessment sampling and identify proposed corrective 
actions. 

The voluntary release assessment/corrective action program is intended to be the first phase 
in implementing the RCRA Facility Investigation (RFI) corrective action process at the 
WIPP. Data generated as part of this sampling program are intended to update the RCRA 
Facility Assessment (RF A) for the WIPP (Assessment of Solid Waste Management Units at 
the Waste Isolation Pilot Plant), NMED!DOE/AIP 9411. This Release Assessment Data 
Summary Report documents the results of release assessment sampling at SWMU OOln, 
OOlx, OOlg, and OOlk. These results are provided to document voluntary release assessment/ 
corrective action commitments contained in the Voluntary Release Assessment/Corrective 
Action Work Plan (DOE!WIPP Draft 2115) submitted to the EPA and NMED in July, 1995. 

A total of 92 release assessment samples were collected to determine if a release had 
occurred from any of the four SWMU s discussed in this data summary report. Based on the 
criteria provided in proposed 40 CFR § 264.514 FR Vol. 55, No. 145, Vl(D), p. 30813, and 
the October 1995, EPA Region Ill Risk-Based Concentration Table, July - December 1995. 
EPA Region III Office of RCRA Technical & Program Support Branch (3HW70), the 
analytical data collected at SWMUs OOln, OOlx, OOlg, and OOlk demonstrates that no release 
of hazardous constituents has occurred. Thus, there is no potential for impacts to human 
health or the environment. 

Based on the results of voluntary release assessment sampling, the DOE-CAO formally 
requests that a determination of No Further Action be granted for SWMUs OOln, OOlx, 
OOlg, and OOlk. Because it is the EPA's intent to encourage voluntary corrective actions as 
described in the preamble of the Proposed Subpart S Rule, the DOE requests that after 
appropriate public review and agency approval, a No Further Action determination be 
granted for the four SWMU s described in this Data Summary Report prior to the issuance of 
the RCRA Part B Permit for the WIPP. Any delay in the issuance of No Further Action 
determination may require the DOE to submit a Class III permit modification to remove this 
SWMU from the list of sites requiring evaluation under the RFI process. The submittal of a 
Class III permit modification to remove sites with no potential to impact human health or the 
environment represents an unreasonable expense. If a No Further Action determination is 
supported by both the EPA and NMED, these sites will be replanted with native vegetation, 
in accordance with the WIPP Land Management Plan (DOE WIPP 93-004) guidelines. 

EP-1 



DATA SUMMARY REPORT FOR SOLID WASTE MANAGEMENT 
UNITS OOlN, OOlX, OOlG, AND OOlK 

1.0 INTRODUCTION 

The U.S. Department of Energy, Carlsbad Area Office (DOE-CAO) has completed a 
voluntary Release Assessment sampling program at selected Solid Waste Management Units 
(SWMUs) at the Waste Isolation Pilot Plant (WIPP). The DOE-CAO, is the Owner and 
Operator of the WIPP. Westinghouse Electric Corporation, Waste Isolation Division (WID) 
is the Co-Operator at the site. For the purpose of clarity, any reference to the DOE 
throughout this release assessment data summary report implies both the DOE-CAO and 
Westinghouse-WID. 

The voluntary release assessment/corrective action program is intended to be the first phase 
in implementing the RCRA Facility Investigation (RFI) corrective action process at the 
WIPP. Data generated as part of this sampling program are intended to update the RCRA 
Facility Assessment (RF A) for the WIPP (Assessment of Solid Waste Management Units at 
the Waste Isolation Pilot Plant), NMEDIDOE/AIP 9411. This Release Assessment Data 
Summary Report is the first of three reports that will be submitted to the Environmental 
Protection Agency (EPA) Region VI, Hazardous Waste Management Division and the 
New Mexico Environment Department (NMED) Hazardous and Radioactive Materials 
Bureau to describe the results of release assessment sampling and to identify proposed 
corrective actions. Throughout the balance of this Release Assessment Data Summary 
report, the acronym EPA will be used for any further reference to the EPA Region VI 
Hazardous Waste Management Division, and the acronym NMED will be used to reference 
the NMED Hazardous and Radioactive Materials Bureau. 

1.1 Scope of the Release Assessment Data Summary Report 

This Release Assessment Data Summary Report documents the results of release assessment 
sampling at SWMU OOln (mudpit P-15), SWMU OOlx (WIPP-13), SWMU OOlg 
(mudpits H-14 and P-1) and SWMU OOlk (mudpit P-4). To reduce repetition, information 
regarding sampling requirements, regional geology, and data quality assurance which are 
shared by all four SWMU s are provided in the introduction section of this report. Release 
Assessment Data, as well as historical data, are being used to evaluate and develop 
appropriate voluntary corrective actions required for each SWMU. The results of facility 
investigations and other analyses will be used to focus on plausible concerns and expedite 
cleanup decisions as defined in the preamble of the Proposed Subpart S Rule, Federal 
Register, Vol .. 55, No. 145; July 27, 1990; 308033. 

The Voluntary Release Assessment/Corrective Action Work Plan (DOE/WIPP Draft 2115) is 
the document developed by the DOE to describe the voluntary release assessment sampling 
protocols and proposed corrective actions at the 16 SWMU s identifie,d in Chapter J of the 
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draft RCRA Part B Permit Application. The relative location of the 16 SWMUs at the WIPP 
is provided in Figure 1. In the July 1995, Release Assessment/Corrective Action Work Plan, 
the DOE committed to completing release assessment sampling at 11 SWMUs, initiating 
corrective actions at 3 SWMUs, and requesting a formal determination of No Further Action 
at the 2 remaining SWMU s. 
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Figure 1 
Location of SWMUs Identified in WIPP Release Assessment/Corrective Action Plan 
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Voluntary Release Assessment Sampling has been completed at the following SWMU s: 

(;) SWMU OOlg (H-14/P-1 Drill Pad) 
SWMU OOlh (H-15/P-2 Drill Pad) 

7) SWMU OOlj (P-3 mud pit) 
<:fl SWMU OOlk (P-4 Drill Pad) 

SWMU OOlL (WIPP-12/P-5 Drill Pad) 
([) SWMU OOlm (P-6 Drill Pad) 
c:9 SWMU OOln (P-15 Drill Pad) 

SwMU OOls (ERDA 9 Drill Pad) 
(!) SWMU OOlt (IMC 374 Drill Pad) 
<2-> SWMU OOlx (WIPP-13 Drill Pad) 

SWMU 003a (Portacamp Storage Area) (formerly 004a) 

Voluntary Corrective Actions have been proposed at the following SWMU s: 

SWMU OOlo (Badger Unit Drill Pad) 
SWMU OOlp (Cotton Baby Drill Pad) 
SWMU OOlq (DOE -1 Drill Pad) 

A request for a formal determination for No Further Action has been submitted for the 
followings SWMUs: 

SWMU 002a (Brinderson Landfill) (formerly 003a) 
SWMU 002b (Construction Landfill) (formerly 003b) 

As described in Data Summary Report No. 1, meetings were held with EPA and NMED 
personnel in February, August, and September 1995, to review the proposed Release 
Assessment/Corrective Action Work Plan and to obtain approval of sampling protocols. Data 
quality objectives for the release assessment sampling program were reviewed and verbally 
approved by both EPA and NMED personnel prior to completing SWMU sampling. The 
EPA subsequently provided written approval of the sampling protocols used in a 
December 19, 1995, letter that contained formal review and comment of the July 1995, 
Release Assessment/Corrective Action Work Plan. 

A detailed description of sampling methods and quality assurance protocols used to complete 
assessment sampling are described in the work plan. Sampling personnel utilized the 
sampling and analytical protocols that are described in the WIPP Site Effluent and Hazardous 
Materials Sampling Plan, WP02-EM2, Rev. 0. WP02-EM2 was developed to meet the 
sampling and analytical protocols defined in Test Methods for Evaluating Solid Waste, 
Physical and Chemical Methods, SW-846. 
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Release assessment sample and data quality assurance requirements are defined in the Quality 
Assurance Project Plan for WIPP Site Effluent and Hazardous Materials Sampling, 
WP02-EM1, Rev.O. Agency and DOE personnel discussed the implementation of Data 
Quality Objectives, including data quality evaluation, and release assessment plan 
modifications. Potential corrective actions were discussed, in accordance with the Guidance 
for the Data Quality Objectives Process, EPA QA!G-4, September, 1994. 

Guidance for establishing sample locations at each SWMU is contained in the RCRA Facility 
Investigation (RF!) Guidance, Development of an RF! Work Plan and General Considerations 
for RCRA Facility Investigations (Vol. 1), EPA 530/SW-89-031, May 1989. The DOE 
utilized a Judgmental Sampling method to characterize each SWMU. The methodology was 
selected because site layout or unit characteristics, such as mudpit locations, indicated areas 
where the probability for contamination would be greatest. As part of the assessment 
sampling program review meetings, EPA, NMED, and DOE staff evaluated proposed 
sampling locations and approved the DOE's proposal to limit the first round of RPI release 
assessment samples to soils media. This determination was based on discussions in the RF A 
which state that soil is the only media that has the potential to be impacted by releases at 
individual SWMUs. 

1.2 Rationale for the Selection of Target Analytes at SWMU Mudpits OOln. OOlx. OOlg 
and OOlk 

Material Safety Data Sheets (MSDS) have been reviewed to determine potential drilling 
additives and other products that may have been used to drill the boreholes at each of these 
four SWMUs .. It was assumed that these constituents were subsequently discharged into the 
mudpits at SWMU OOln, SWMU OOlx, SWMU OOlg, and SWMU OOlk. Information 
contained in the RFA, as well as drill logs and geologic reports, were also used to establish 
the following list of potential wastes streams: 

1. attapulgite drill gel (salt bentonite gel) 
2. bentonite gel 
3. diesel fuel 
4. gear grease/gear lubricants 
5. hydraulic fluids 
6. hydrochloric acid (20% solution) 
7. lignite 
8. meta-trifluorobenzoic acid 
9. metal cuttings 
10. motor oil 
11. portland cement 
12. sodium and potassium chloride saturated brine 
13. starch 
14. soda ash 
15. sodium hydroxide (NaOH) 
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Based on the review of MSDS for each of these potential waste streams, the DOE developed 
and the agencies approved, a list of target analytes for all mudpits evaluated in the original 
release assessment work plan. Because drilling additives, such as drill mud, gear lubricants, 
and diesel fuel, have a limited potential to generate hazardous constituents, the list of target 
analytes has been limited. A list of target analytes used in release assessment sampling at 
SWMUs OOln, OOlx, OOlg, and OOlk is provided in Table 1. 
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TABLE 1 
LIST OF TARGET ANALYTES USED IN RELEASE 

ASSESSMENT SAMPLING AT SWMUS OOlN, OOlX, OOlG, AND OOlK 

PARAMETER EPA ANALYTICAL METHOD 
(or equivalent) 

Inorganic Anal ytes 

Arsenic 6010 

Barium 6010 

Cadmium 6010 

Chromium 6010 

Lead 6010 

Mercury 7470/7471 

Thallium 6010 

Organic Anal ytes 

Benzene 8240/8260 

Chloroform 8240/8260 

1,2-Dichloroethane 8240/8260 

Ethylbenzene 8240/8260 

Toluene 8240/8260 

1, 1, 1-Trichloroethane 8240/8260 

Vinyl Chloride 8240/8260 

Xylenes 8240/8260 
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1.3 Geology and Hydrogeology in the Vicinity of the WIPP 

The geology at the WIPP is characterized by four primary stratigraphic units or regions. 
The first region includes a near-surface region of Holocene surface deposits, the Mescalero 
Caliche Formation, and the Gatuna and Dockum Formations. The second region is the 
Dewey Lake Red Beds. The third region is the Rustler Formation, which is made up of five 
individual stratigraphic formations. The fourth region is the uppermost part of the Salado 
Formation. 

Because the uppermost strata are the only zones likely to be influenced by any potential 
release from SWMU s at the WIPP, a brief description of the regional. geology and individual 
surface strata are the only formations discussed in this data summary report. The 
determination to examine only the near-surface geology at each SWMU site is based on 
information contained in Section 4.0 of the WIPP RFA. In Section 4.0 of the RFA, the 
NMED described the potential for a release to groundwater sources in the vicinity of 
SWMUs OOlk and OOlx as low, and the release potential to groundwater at SWMUs OOlg 
and OOln as low to moderate. This determination is based on the depth to groundwater and 
the relative low permeability of the Dewey Lake Formation, the shallowest potential water 
bearing zone at each of these SWMU sites. A detailed description of the geology and 
hydrogeology at the WIPP is contained in Chapter D of the WIPP RCRA Part B Permit 
Application, Chapter 2 of the No-Migration Variance Petition for the Waste Isolation Pilot 
Plant (DOE-CA0-95-2043), and Section 3.3 of the WIPP RFA. 

1.3.1 Surface Formations 

The uppermost stratigraphic formations are made up of Quaternary and Triassic-age surface 
and near-surface strata. These formations consists of Holocene surface deposits, the 
Mescalero Caliche Formation, and the Gatuna and Dockum group of formations. The 
uppermost formation consists of fine-to-medium-grained Eolian sands of the Holocene Age 
that are typical! y 10-14 feet thick. Soil development is poor, and the overall permeability in 
this unit is high. 

The Mescalero Caliche underlies surface dune sands. Sands and gravels in the Mescalero 
Caliche are characteristically well cemented with a chalky-to-finely-crystalline matrix of 
calcium carbonate. The caliche is invoked as a continuous, impermeable barrier over much 
of the site, however, the Mescalero Caliche may be locally thin or absent. The Gatuna 
formation occurs as a discontinuous deposit of friable, poorly sorted, pale, reddish brown 
silty sandstone, with localized mudstone and gravelly beds. The rock generally occurs as the 
most shallow formation on the western side of the WIPP site, where the thickness and 
distribution of the formation is variable and erratic. Representative thicknesses at the site 
range from 10-32 feet. Measurements of hydraulic conductivity in the Gatuna Formation 
encountered in foundation boreholes at the WIPP facility generally range from 
7.8 x 10-6 mis. to 1.0 x 10-s mis. 
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Triassic-aged Santa Rosa Formation overlays the Dewey Lake Beds over the eastern half of 
the WIPP site. Mercer (1983) describes the formation as "a sequence of well-indurated, 
cemented, fine-to-coarse grain sandstone with interbeds of siltstone and mudstone." The 
formation ranges in thickness over 200 feet to the northeast to less than 50 feet near the area 
of the WIPP repository. West of the repository itself, the Dockum Formation is essentially 
absent, and the Gatuna Formation lies directly over the Dewey Lake Formation. 

1.3.2 The Dewey Lake Red Beds 

Section 2.1.3.6 of the No-Migration Variance Petition for the Waste Isolation Pilot Plant 
identifies three main sources of geologic information on the Dewey Lake Red Bed Formation 
in the vicinity of the WIPP. Miller (1955, 1966) studied the petrology of the unit. Schiel 
(1988, 1994) evaluated outcrops in the vicinity of the site and interpreted geophysical logs of 
the unit in southeastern New Mexico and west Texas. Holt and Powers (1990) described in 
detail the Dewey Lake Red Bed Formation at the WIPP Air Intake Shaft. 

The Dewey Lake Red Beds are characterized as a deltaic sequence of alternating, thinly 
bedded siltstone and mudstone with lenticular interbeds of fine-to-coarse grained sandstone. 
The formation dips gently to the east and thins to the west, where it is also found at 
relatively shallow depths. The Dewey Lake Red Beds occur at a depth of 20 to 40 feet at the 
south end of the site. This general trend continues south of the WIPP site boundary. Data 
indicate that the Dewey Lake is found at moderate depths (70 to 100 feet) along the central 
axis of the site and occurs between 130 to 220 feet along the eastern site boundary. 

Mercer, (1983) and D' Appolonia (1982b) contend that groundwater occurs perched or 
semiperched lenticular sands in the upper Dewey Lake, and suggests that surface recharge 
may occur where local geologic conditions permit. 

The Dewey Lake Red Bed Formation yields water in sufficient volume and quality for 
domestic and stock wells along the southern WIPP boundary. These wells may produce from 
perched aquifers (Mercer, 1983, Lappin et al., 1989), or they may produce from 
transmissive zones in a continuously saturated zone that is elsewhere unproductive due to low 
transmissivities. On the southeastern boundary of the site, Barn Well is used for domestic 
purposes and Ranch Well is used for livestock watering. Wells in this area are adjacent to 
an extensive, thick, active area of dunes, which could be the recharge area for these water 
bearing sand dunes units. These wells are completed at 94 feet and 212 feet, respectively. 
Packer-permeability tests indicate that hydraulic conductivities range from 2.5 x 10-6 m/s to 
1.0 x 10-s mis. Presumably, water bearing zones would have higher values. 

9 



1.4 Sample Quality Assurance 

Field quality control samples such as duplicate samples, field blanks, and equipment rinsate 
samples were collected by the sampling team and documented in the sampling logbook. All 
samples were collected and managed in accordance with Section 3.3. Jl of the Quality 
Assurance Project Plan for WIPP Site Ejjluent and Hazardous Materials Sampling 
(WP02-EM1), and Section 3.3 of the WIPP Site Ejjluent and Hazardous Materials Sampling 
Plan (WP02-EM2). 

Deionized water was used for the field and equipment rinsate blank samples because 
deionized water provides excellent sensitivity to contamination. Equipment rinsate samples 
were collected for each type of sample (organic soil, and inorganic soil). Equipment rinsate 
blanks were collected to verify the effectiveness of field equipment decontamination. The 
equipment blanks are collected, using deionized water transported to the sampling site. At 
the sampling location, deionized water is poured over or through the sample collection 
device, collected, and returned for analysis. 

1.4.1 Data Quality Assurance and Data Validation 

All sample analyses were completed in accordance SW-846 or equivalent analytical 
protocols. Halliburton NUS Laboratories is the contract laboratory used to analyze all 
Release Assessment Samples. Sample analytical methods and Quality Assurance/Quality 
Control requirements have been completed in accordance with the Hallibunon NUS 
Laboratories General Quality Assurance Plan, March 10, 1995. The Halliburton QA plan 
defines all equipment calibration, sample handling, sample analyses, matrix blank, and 
method blank analyses required to meet SW-846 QA/QC requirements. 

An independent data quality review was completed by Harding Lawson & Associates (HLA) 
Engineering and Environmental Services. HLA developed a procedure to complete QA/QC 
data package reviews in accordance with the data quality requirements described in 
SW-846 and the Hallibunon NUS General Quality Assurance Plan. 

1.5 Calculation of Action Levels Required to Evaluate Analytical Results 

Appendix D of Proposed 40 CFR § 264.521 (d), FR Vol. 55, No. 145, VI(D), p. 30870, 
establishes criteria for selecting and calculating action levels for soils. Action level 
concentrations in Appendix D assume a chronic exposure through consumption of soil media 
contaminated with hazardous constituents. Criteria for establishing soil action levels can also 
be found in proposed 40 CFR § 264.521 (d), Appendix A. The tables contained in Appendix 
A provide "Examples of Concentrations Meeting Criteria for Action Levels for Air, Water, 
and Soil Media." To complete Appendix D soil action level calculations, the DOE 
multiplied all TCLP concentrations by 20 (total concentration level in mg/kg) to obtain the 
intake assumption used in the Appendix D formula to compute the actual action level. 
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No action levels are established in Appendices A, D, or F for Barium, Benzene, Thallium or 
Vinyl Chloride tested at SWMUs OOln, OOlx, OOlg, and OOlk. For these four analytes, only 
Barium was detected above the method detection limit. It is important to note that 
constituent concentrations for these analytes collected inside the SWMU mudpit areas are 
identical to concentrations for both up-and-down gradient background samples. 

1.6 EPA Region III Risk Based Concentration Tables 

As part of the assessment of the constituent action levels, the DOE evaluated action level 
criteria developed by the EPA Region III office of Technical and Program Support. 
The DOE requests that the "EPA Region III Risk Based Concentration (RBC) Table" be used 
in the evaluation of release assessment data when an action level has not been established in 
Appendices A, D, or F. As part of the evaluation of analytical data collected at SWMUs 
OOln, OOlx, OOlg, and OOlk, the DOE used the RBC action levels for the constituents that 
do not have calculated action levels in Appendix D of the Subpart S rule. When using the 
RBC tables, the DOE used the risk-based concentrations for soil inge.stion from an industrial 
land use. This criteria appeared to most closely match the parameters established in 
Appendix D. The Soil Screening Levels for transfers to groundwater are not appropriate 
because geologic data demonstrates that any potential release of hazardous constituents to 
groundwater from any of the SWMU s described in this data summary report is extremely 
remote. 

1.6.1 Brief Summary of Guidance on the Content. Use. and Limitations of the Region III 
Risk Based Concentration Table 

Toxicologists working with the EPA Region III Technical and Program Support Branch 
developed the RBC table to screen sites not yet on the National Priority List (NPL), respond 
rapidly to citizen inquiries, and spot-check formal baseline risk assessments. Region III 
distributes this table and associated guidance to all interested parties on a semiannual basis. 
The Risk-Based table used in this assessment is the table published for the period July -
December. A complete copy of the July - December 1995, Risk-Based Table and associated 
guidance information is contained in Appendix 1. 

The EPA Region III Technical and Program Support Branch developed guidance and 
limitations on the use of the RBC table. Important sections of this guidance have been 
transcribed here to define the scope and limitations of the RBC table.. Background materials 
provide the complete basis for all the calculations, with the intent of showing users exactly 
how the RBCs were developed. 

The RBC table contains reference doses and carcinogenic potency slopes obtained from the 
Integrated Risk Information System (IRIS) through September 1, 1995, the Health Effect 
Assessment Summary Table (HEAST) through May 1995, and the EPA National Center for 
Environmental Assessment (NCEA) Superfund Health Risk constants. Constants have been 
combined with "standard" exposure scenarios to calculate RBCs. The RBCs are chemical 
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concentrations corresponding to fixed levels of risk (i.e., a hazard quotient of 1, or lifetime 
cancer risk of lo-6, whichever occurs to a lower concentration) in water, air, fish tissue, and 
soil. 

The RBC table also includes soil screening levels (SSLs) for protection of groundwater and 
air. Most SSLs were obtained directly from the proposed SSL guidance document developed 
by the EPA Office of Solid Waste and Emergency Response (OSWER). The Technical and 
Program Support Branch has have added some additional SSLs based on the same 
methodology. Sources of SSLs are noted in the RBC table. SSLs incorporate the same 
exposure assumptions as RBCs, plus additional assumptions needed for intermedia 
extrapolation. SSLs are therefore distinct from RBCs and should be used only in the 
framework proposed in the OSWER document. 

Guidance provided by Region III also states that the RBCs have several important limitations. 
Specifically excluded from consideration are (1) transfers from soil to air and groundwater, 
and (2) cumulative risk from multiple contaminants or media. Additionally, the guidance 
documentation also states that the toxicity information contained in the table have been 
assembled by hand, and despite extensive checking and years of use, may contain errors. 
Thus, agency personnel advise that users cross-check all information before relying on any 
referenced doses (RtDs) or carcinogenic potency slopes (CPSs) in the table. 

Region III guidance documentation states that many users want to know if the risk-based 
concentrations can be used as valid no-action levels or cleanup levels, especially for soils. 
The answer is a bit complex. First, it is important to realize that the RBC table does not 
constitute regulation, and should not be viewed as a substitute for a site-specific risk 
assessment. For sites where: 

1. A single medium is contaminated 

2. A single contaminant contributes nearly all of the health risk 

3. Volatilization or leaching of that contaminant from soil is expected not to be 
significant 

4. The exposure scenarios used in the RBC table are appropriate for the site 

5. The fixed risk levels used in the RBC table are appropriate for the site 

6. Risk to ecological receptors is expected not to be significant 

The risk-based concentrations would probably be protective as no-action levels or cleanup 
goals. However, to the extent that a site deviates from this description, as most do, the 
RBCs would not necessarily be appropriate. Although the four SWMU sites described in this 
work plan may not specifically meet the six criteria described above, the results of release 
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assessment sampling indicate no potential impact to human health and the environment exists. 
Thus, the values contained in the RBC table may be appropriate to use as guidance for 
making a No Further Action determination. 

1. 7 Applicability of Assumptions Contained in Appendix D and the EPA Region III RBC 
Tables 

Several assumptions contained in Appendix D for evaluating action levels are not applicable 
to the soils contained in the four SWMU s described in this summary report. First, Appendix 
D assumes that shallow soils in the vicinity of a SWMU site will ultimately be used for 
residential use. Second, this model also assumes that soils will be ingested over a long 
period of time creating a long-term or chronic health risk. All of the: SWMUs at the WIPP 
are located within the WIPP Land Withdrawal Area. Congress withdrew these areas from all 
types of land use except TRU waste management and historical land uses such as hunting and 
livestock grazing. The WIPP land withdrawal effectively precludes residential land for 
posterity and eliminates a direct ingestion pathway. Ingestion due to the human consumption 
of livestock or game animals will be precluded by the implementation of reclamation 
activities that will cover all SWMU sites with top soil and replant the site with native 
vegetation. And third, analytical data demonstrates that soil contamination at these SWMU 
sites are below 40 CFR § 264.521(d), Appendix D or Region III RBC concentrations and do 
not represent a potential threat to groundwater sources. 
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2.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU OOlN 

2.1 Location of SWMU OOln 

This section of the release assessment data summary report documents the results of release 
assessment sampling at SWMU OOln and describes the proposed corrective actions at this 
location. SWMU OOln is located in the SW 1/4 of the SW 1/4 of the~ SW 114 of Section 31, 
Township 22 South, Range 31 East. Boyles Brothers Drilling Company drilled the USGS 
P-15 borehole in October 1976 as part of a 21-well U.S. Geologic Survey (USGS) resource 
evaluation program to investigate the potash resources in the Salado Formation (USGS, 
1978). The mudpit constructed for the drilling of the P-15 potash exploration well is SWMU 
OOln. As with other USGS potash test boreholes, the drilling fluids used at the P-15 site 
include saturated sodium and potassium chloride brine, starch, and salt gel (attapulgite). 
USGS reports indicate that the P-15 borehole was drilled with air to a depth of 405 feet. 
The use of air drilling greatly increased the drillers ability to detect the presence of shallow 
groundwater in the borehole. 

2.2 Geology and Hydrogeology in the Area of SWMU OOln 

The USGS lithology logs identify the near-surface deposits at SWMU OOln as shallow, fine
to-medium grained Holocene soils and Eolian sands that are about 11 feet thick. The Gatuna 
Formation approximately 21 feet thick (USGS, 1978). The Gatuna Formation is 
discontinuous zone of sandstone and caliche that overlays the Dewey Lake Redbed 
Formation. 

The Dewey Lake formation is approximately 199 feet thick in the P-15 borehole. The 
Dewey Lake Red Beds in this region are characterized as a deltaic sequence of alternating, 
thinly bedded siltstone and mudstone with lenticular interbeds of fine-to-coarse grained 
sandstone (Mercer, 1983; D' Appolonia 1982b). Mercer (1983) contends that groundwater 
occurs perched or semiperched in lenticular sands in the upper Dewey Lake. 

The RF A describes soil development at this location as poor, and the release potential for 
soils in the immediate vicinity of SWMU OOln as high. The Dewey Lake Red Beds are 
located approximately 32 feet below the surface of the SWMU OOln mudpit. Constituent 
migration potential to groundwater at this site is moderate relative to other SWMU locations. 
The RFA describes groundwater water in the Ranch and Barn Wells at a depth of 225 feet, 
and projects that there could be a groundwater connection between the SWMU OOln and the 
Ranch and Barn Wells. Although this connection is possible, it is extremely unlikely. 
Evaluation of water bearing strata in the Dewey Lake formation suggests that perched or 
semiperched saturation zones are very localized. The P-15 borehole is located over 8,000 
feet north and east of the Ranch and Barn Wells, and a hydrologic connection is very 
unlike! y. As discussed previously, the USGS drill reports indicate that the P-15 borehole 
was drilled with air to a depth of 405 feet and no water or wet cuttings were encountered. 
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The use of air drilling greatly increased the drillers' ability to detect the presence of shallow 
groundwater in the borehole. Migration to the Culebra Dolomite aquifer 413 feet below 
surface is less credible. 

Although the RF A identifies the release potential to surface soils at this location as high, 
analytical data from samples collected at SWMU OOln indicate that the constituent 
concentrations for all analytes except Barium are below method detection limit, and 
concentrations for samples collected inside the mudpit area are equal to the background 
concentrations. The mean TCLP Barium concentration at this location is .42 mg/I or 
8.4 mg/kg total concentration equivalent. These concentrations are significantly below RBC 
table action level concentration of 140,000 mg/kg. 

Once drilling of the P-15 borehole was completed, the hole was cemented from 1,465 feet to 
a depth 660 feet. This cementing process included 500 gallons of mud flush ahead of 75 
sacks of 50 percent Pozmix 11 A, 11 50 percent class C cement, 2 percent gel, and 19 .4 pounds 
per sack of cement. Drill rods were pulled to 600 feet and excess cement was circulated 
from the hole. The hole was then cased with 41/2 inch casing. The casing was perforated 
with 72 holes from a depth of 532 feet to 556 feet. The annular space around the casing was 
cemented to the surface, and the casing cut off 1 foot above the surface. A 
2-inch bull plug with a screw-on retainer cap was welded to the top of the casing. 

2.3 Sampling Protocols 

During sampling visits, the sampling team used location data contained in the RF A to 
surveyed the location of the P-15 mudpit. The sampling team marked a single rectangular 
mudpit approximately 10 feet wide and 20 feet long on the northeastern edge of the drill pad. 
The P-15 well pad is heavily vegetated, and no discolored soil or liner material was 
identified during sampling activities. A total of 24 soil samples were collected to 
characterize the vertical and horizontal extent of any potential release from the SWMU OOln 
mudpit. The rationale for selecting sample depths at mudpits during the initial round of 
voluntary release assessment sampling was based on an evaluation of the OOln SWMU site 
and historical information contained in the RFA. 

A list of the number and type of samples collected at SWMU OOln and associated sample 
intervals are provided in Table 2. Organic and metals samples collected in the mudpit area 
at the 12-24 inch depth were used to provide data from the depth where the highest 
concentration of potential hazardous constituents was anticipated. Samples collected at the 
60-72 inch depth were used to quantify the maximum vertical extent of potential constituent 
migration. Figure 2 is a revised sample location map showing sample locations and 
measurements between sample borehole locations at SWMU OOln. 
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TABLE2 

. 

<•.·. NtJMBEI§ fuF:,ANDSAMJ>UNGJNTERVAL ~()1l SAMPLES•> 
CQ:I.,LE(:T_ED AT SWMU OOlN (P-15 MUD Pp) 

) .... 
. · •·• 

12 - 24" 

NUMBER OF SAMPLES: 

Inorganic Analysis 4 

Organic Analysis 4 

NUMBER OF DUPLICATE SAMPLES: 

Inorganic Analysis 1 

Organic Analysis 1 

NUMBER OF EQUIPMENT BLANKS: 

Inorganic Analysis 1 

Organic Analysis 1 

NUMBER OF FIELD BLANKS: 

Inorganic Analysis 1 

Organic Analysis 1 

16 

... 

· .. ... 

60 - 72" 

4 

4 

1 

1 

0 

0 

0 

0 



FIGURE 2 

SAMPLE LOCATION MAP SWMU OOln (P-15) 
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Up-gradient and down-gradient samples were collected to evaluate the lateral extent of 
potential constituent migration and to establish background concentrations for constituents in 
the vicinity of the P-15 mudpit site. These samples were collected from an undisturbed 
location, immediately up and down gradient, of the SWMU area. Up-gradient and down
gradient metals and volatile samples were collected at both the 12-24 ilnch and 60-72 inch 
depth. Background sample locations were selected by the sampling team during the sampling 
visit. Sample locations were noted in the sample logbook and sampling location maps were 
revised to reflect the location of up-gradient and down-gradient samples. 

A tractor mounted power auger was used to drill an 8 inch diameter borehole to the 
appropriate sampling depth. A stainless tube sampler was used to collect a core sample for 
organic analytes from both the 12-24 inch and 60-72 inch depths. A disposable teflon scoop 
was generally used to collect metal constituent samples from the 12-24 inch depth. Metal 
constituent samples were collected in one liter (1000 ml) clear glass bottles with teflon lined 
lids. Volatile organic constituent samples were collected in 4 ounce (125 ml) clear glass 
bottles with welded septum lids . 

2.4 Data Quality Assurance 

Analytical data generated for samples collected at SWMU OOln were completed in 
accordance with SW-846 or equivalent analytical protocols. Halliburton NUS Laboratories is 
the contract laboratory used to analyze all Release Assessment Samples. Sample analytical 
methods and Quality Assurance/Quality Control requirements have been completed in 
accordance with the Halliburton NUS Laboratories General Quality Assurance Plan, 
March 10, 1995. The Halliburton QA plan defines all equipment calibration, sample 
handling, sample analyses, matrix blank, and method blank analyses required to meet 
SW-846 QA/QC requirements. 

2.5 Independent Data Validation 

An independent data quality review of SWMU OOln samples was completed by Harding 
Lawson & Associates (HLA) Engineering and Environmental Services Incorporated. HLA 
developed the procedure to complete QA/QC data package reviews in accordance with the 
data quality requirements described in SW-846 and the Halliburton NUS General Quality 
Assurance Plan. A copy of the independently reviewed analytical data package for SWMU 
OOln is provided as Appendix 2 . 

2.6 Comparison of Analytical Results and EPA Action Levels at SWMU OOln 

Appendix D of proposed 40 CFR § 264.521 (d), FR Vol. 55, No. 145, Vl(D), p.30870, 
establishes criteria for selecting and calculating action levels for soils.. Action level 
concentrations in Appendix D assume a chronic exposure through consumption of soil media 
contaminated with hazardous constituents. Criteria for establishing soil action levels can also 
be found in 40 CFR § 264.521 (d), Appendix A. The tables in Appendix A contain 
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"Examples of Concentrations Meeting Criteria for Action Levels for Air, Water, and Soil 
Media." In order to complete Appendix D soil action level calculations, the DOE multiplied 
all TCLP concentrations by 20 (estimated total concentrations in mg/kg.) to obtain the intake 
assumption used in the Appendix D formula to compute the actual action level. 

For all constituents listed in Appendix A and Appendix D, analytical results demonstrate that 
sample constituent concentrations are all below soil action levels. The constituent 
concentration for Lead for all samples collected at was < 0.05 mg/1. This concentration is 
below the Maximum Contaminant Level (MCL) for Lead of 0.05 mg/l established in 
Appendix A. The results of voluntary release assessment samples collected at SWMU OOln 
are provided in Table 3. 

No action levels are established in Appendices A, D, or F for Barium, Benzene, Thallium or 
Vinyl Chloride tested at SWMU OOln. For these analytes, only Barium was detected above 
the method detection limit. It is important to note that constituent concentrations for these 
analytes collected from inside the SWMU mudpit area are all below method detection limits 
and identical to concentrations for both up-and-down gradient background samples. 
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Bore Number: BORE#I BORE#! 
Depth (inches): 12-24 60-72 

Sample Dale: 8/4/95 8/4/95 
WID Sample Numbers: RA-95-083 RA-95-085 

RA-95-084 RA-95-086 

Anal~tes 

Leachable Metals (mg/L) 
Arsenic (As) I U I U 
Barium (Ba) 0.51 B 0.35 UB 
Cadmium (Cd) 0.05 u 0.05 u 
Chromium (Cr) 0.2 u 0.2 u 
Lead (Pb) 0.5 u 0.5 u 
Mercury (Hg) 0.0002 UJ 0.0002 UJ 
Thallium (Tl) 2U 2U 

Leachable Volatiles (mg/L) 
I, l, 1-Trichloroethane 0.05 u 0.05 u 
1,2-Dichloroethane 0.05 u 0.05 lJ 
Benzene U.05 U 0.05 lJ 

Chloroform 0.05 u 0.05 u 
Ethyl benzene 0.05 u 0.05 u 
Toluene 0.05 u 0.05 u 
Vinyl chloride 0.1 u U.I U 
Xylenes, total 0.05 u 0.05 u 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 
FD BLANK Field Blank 

J Estimated value 
R Rejected value 
u Not detected; value is method reporting limit 

UB Detected in the blank and qualified as not detected 

f j i 
' 

TABLE 3 

Soil TCLP Analytical Results 
Voluntary Release Assessment 
SWMU # OOtn, Mudpit P-15 

BORE#2 BORE#2 BORE#3 
12-24 60-72 12-24 
8/4/95 8/4/95 8/4/95 

RA-95-087 RA-95-089 RA-95-091 
RA-95-088 RA-95-090 RA-95-093 

I U IU IU 
0.42 B 0.54 B 0.51 B 
0.05 u 0.05 u 0.05 u 
0.2 u 0.2 u 0.2 u 
0.5 u 0.5 u 0.5 u 

0.0002 UJ 0.0002 UJ 0.0002 UJ 
2U 2U 2U 

0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.05 u 0.05 u 0.05 u 
0.1 u O.i U O.i U 

0.05 u 0.05 u 0.05 u 
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BORE #3 
12-24 
8/4/95 

RA-95-092 
RA-95-094 
Duplicate 

I U 
0.45 B 
0.05 u 
0.2 u 
0.5 u 

0.0002 UJ 
2U 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
O.i U 

0.05 u 

BORE#3 
60-72 
8/4/95 

RA-95-097 
RA-95-099 

JU 
0.3 UB 
0.05 u 
0.2 u 
0.5 u 

0.0002 UJ 
2U 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
O.i U 

0.05 u 

" ~ 
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BORE#3 
60-72 
8/4/95 

RA-95-098 
RA-95-100 
Duplicate 

I U 
0.32 UB 
0.05 u 
0.2 u 
0.5 u 

0.0002 UJ 
2U 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
n I It 
u.1 u 

0.05 u 



Bore Number: 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 
Thallium (Tl) 

Leachable Volatiles (mg/L) 
I, I, I-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
X ylcnes, total 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 
FD BLANK Field Blank 

J Estimated value 
R Rejected value 

! 

BORE#4 BORE #4 
12-24 60-72 
8/4/95 8/4/95 

RA-95-101 RA-95-105 
RA-95-102 RA-95-106 

IU I U 
0.34 UB 0.43 B 
0.05 u 0.1 u 
0.2 u 0.2 u 
0.5 u 0.5 u 

0.0002 u 0.0002 u 
2U 2U 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 005 u 
0.05 u 0.05 u 
O.! U O.! U 

0.05 u 0.05 u 

U Not detected; value is method reporting limit 
UB Detected in the blank and qualified as not detected 

~ 
!. 

t, 
~· 

TABLE 3 (cont.) 

Soil TCLP Analytical Results 
Voluntary Release Assessment 
SWMU # OOln, Mudpit P-IS 

EQ BLANK FD BLANK 

8/4/95 8/4/95 
RA-95-095 RA-95-103 
RA-95-096 RA-95-104 

I U 1 U 
0.08 UB 0.05 u 
0.05 u 0.05 u 
0.2 u 0.2 u 
0.5 u 0.5 u 

0.0002 UJ 0.0002 u 
2U 2U 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.1 u 0.1 u 
0.05 u 0.05 u 
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2.7 Evaluation of Selected Analytical Results Using Risk Based Concentrations 

As part of the assessment of the constituent action levels at SWMU OOln, the CAO used the 
Risk Based Concentration (RBC) levels, developed by the EPA Region III office of Technical 
and Program Support, to evaluate analytical results for Barium, Benzene, Thallium, and 
Vinyl Chloride. These criteria appeared to most closely match the parameters established in 
Appendix D. 

The RBC soil concentration for Barium is 140,000 mg/kg. The analytical results for Barium 
at SWMU OOln ranged from 0.30 mg/l to 0.54 mg/1. These TCLP concentrations can be 
converted to total concentrations (mg/kg equivalent) by multiplying the TCLP concentration 
by 20. Thus the total concentration equivalent for Barium analytes at SWMU OOln range 
from 6.0 mg/kg to 10.8 mg/kg, significantly below the 140,000 mg/kg RBC soil 
concentration. 

Using the same methodology, the Region III RBC soil concentration for Benzene is 
200 mg/kg. Benzene concentrations at SWMU OOln were all listed below the TCLP method 
detection limit of < 0.05 mg/1. Converting the TCLP concentration to total concentration, 
the total Benzene concentration for all samples collected at SWMU OOln are < 1.0 mg/kg. 
This concentration is significantly below the 200 mg/kg soil concentration established for 
Benzene contained in the RBC table. 

Initial Thallium analyses at SWMU OOln were all at a method detection limit of < 2.0 mg/1. 
Although none of the samples from SWMU OOln were selected for re-analysis to obtain a 
lower detection limit, every sample that was re-analyzed came back at 0.20 mg/1. No RBC 
industrial soil ingestion concentration for Thallium is provided in Table 1. However, a SSL 
of 0.40 mg/kg for soil transfers to groundwater is provided. As discussed earlier, geologic 
data demonstrates that the release of constituents from SWMU OOln to groundwater is 
extremely remote. Thus, a soil screening concentration has limited application at this site. 
Additionally, the TCLP concentrations for samples collected inside both the P-15 mudpit area 
and at the up and down gradient sample locations are below SW-846 method detection limits. 

The RBC soil concentration for Vinyl Chloride is 3.0 mg/kg. TCLP analytical 
concentrations for Vinyl Chloride at all of the boreholes sampled at SWMU OOln were 
< 0.1 mg/1. Converting the TCLP concentration to total concentration, the total Vinyl 
Chloride concentration for samples collected at each of the SWMU OOln boreholes is 
< 2.0 mg/kg. Thus, the Vinyl Chloride concentration at all locations and depths are below 
both the method detection limit, and the Region III Risk Based Concentrations for industrial 
soils. 
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2.8 Proposed Corrective Actions at SWMU OOln 

Based on the criteria provided in proposed 40 CFR § 264.514 FR Vol. 55, No. 145, VI(D), 
p. 30813, the voluntary release assessment analytical data collected at SWMU OOln 
demonstrates that no release of hazardous constituents has occurred. This data clearly 
demonstrates that there is no threat to human health or the environment from drilling 
activities conducted at SWMU OOln and that additional RFI assessments are not required. 
In fact, thousands of similar mudpits exist immediately outside the WIPP boundary, and the 
regulations do not require additional corrective actions at these sites. 

Because it is the EPA' s intent to encourage voluntary corrective actions as described in the 
preamble of the Proposed Subpart S Rule, the DOE requests that after appropriate public 
review and agency approval, a No Further Action determination be granted for SWMU OOln 
prior to the issuance of the RCRA Part B Permit for the WIPP. Any delay in the issuance of 
No Further Action determination may require the DOE to submit a Class III permit 
modification to remove this SWMU from the list of sites requiring evaluation under the RFI 
process. The submittal of a Class III permit modification to remove sites with no potential to 
impact human health or the environment represents an unreasonable expense. If a No 
Further Action is supported by both the EPA and NMED, this site will be replanted with 
native vegetation, in accordance with guidelines developed in the WIPP Land Management 
Plan (DOE WIPP 93-004). 
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3.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU OOlX 

3 .1 Location of SWMU 001 x 

This section of the Release Assessment Data Summary Report documents the results of 
release assessment sampling at SWMU OOlx and describes the proposed corrective actions at 
this location. SWMU OOlx is located in the NW 1/4 of the NE 1/4 of the SW 1/4 of Section 
17, Township 22 South, Range 31 East. Pennsylvania Drilling Company began drilling the 
WIPP-13 borehole in July 1978. The borehole was drilled to a depth of 1,025 feet to the 
upper part of the Salado Formation in 1978, and later deepened to 3,860 feet in 1979. The 
borehole was later plugged in 1985 below the Culebra to create a monitoring well (Caufmann 
et al., 1990; D' Appolonia, 1982a; WIPP Hydrologic Report #5). Records indicate that salt 
based drilling fluid was used during initial drilling and a brine-gel mixture was used for later 
reaming and deepening of the hole in 1979 (D' Appolonia, 1982a; WIPP Hydrologic Report 
#5). Additionally 8,600 liters of a 20 percent concentration hydrochloric acid solution was 
used in 1986 to complete the well for monitoring purposes (Caufmann et al., 1990). Air 
photos from 1986 show no evidence for reopening of the mudpits dming this time period. 

A site visit on September 29, 1992, as part of the RFA assessment confirmed the location of 
two adjacent rectangular depressions at the entrance to the pad and just east of the 
WIPP-13 well head. The mudpits are sunken approximately 1.5 feet below pad grade and 
forms a single mudpit complex measuring 100 feet wide and 120 feet long. No vegetation is 
growing on the mud pits and the soil is a dark grey color. Black plastic liners protrude 
through the surface and delineate the mudpit area. A livestock tank is located on the 
WIPP-13 drill pad area approximately 100 feet north of the mudpit complex. 

3.2 Geology and Hydrogeology in the Area of SWMU OOlx 

The stratigraphic summary for borehole WIPP-13 contain in the Basic Data Report for 
Drillhole WIPP-13 (SAND79-0273) identifies the near surface geology at SWMU OOlx as 
approximately 13 feet of Holocene sands and soil. The Mescalero Caliche Formation occurs 
at this location from 6 feet and 12 feet in depth. No consolidated caliche layer was 
encountered during the release assessment sampling visit, however, poorly sorted caliche 
cobble was intermixed with reddish surface sands and soils. Triassic age Santa Rosa 
Sandstones underlay the Gatuna formation at this site. Quaternary aged Gatuna Formation 
sandstones occur from 13 to 39 feet, and the Santa Rosa Sandstones continue down to 66 feet 
in depth. 

The Dewey Lake Redbed formations in the WIPP-13 borehole extend from 66 feet below 
surface down to 517 feet in depth. In this region the Dewey Lake Red Beds are 
characterized as a deltaic sequence of alternating, thinly bedded siltstone and mudstone with 
lenticular interbeds of fine-to-coarse grained sandstone (Mercer, 1983; D' Appolonia 1982b). 
Mercer (1983) contends that groundwater occurs perched or semiperched in lenticular sands 
in the upper Dewey Lake. The RF A identifies the migration potential to groundwater at this 
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location as low relative to other locations on site. Although drillers would have had 
difficulty detecting water in the Dewey Lake formation due to the type drilling fluids used, it 
is unlikely the Dewey Lake Formation contains groundwater this far north of the WIPP site. 
Drilling logs do not reference contact with water-bearing strata or the presence of moist 
cuttings while drilling through the Dewey Lake Formation. Migration to the Culebra 
Dolomite aquifer 700 feet below surface is not credible. 

Because the estimated depth of the WIPP-13 mudpit potentially lies near the Mescalero 
Caliche contact with the overlying Holocene eolian sands and soils, the RF A identifies the 
release potential to surface soils as high. Although the RF A describes the release potential to 
surface soils as high, assessment sampling data indicates that the constituent concentration of 
samples collected inside the mudpit area, and the concentrations of up gradient and down 
gradient samples, are below the SW-846 method detection concentrations. 

Once drilling of the WIPP-13 borehole was completed in 1978, the entire 8-inch borehole 
was filled with salt-based drilling mud. In 1979, the well was reamed to a 12.25 inch open 
hole diameter. The hole was then cased and cemented with 9. 75 inch casing, to the upper 
part of the Salado Formation at a depth of 1025 feet. The hole was then deepened to a depth 
of 3, 850 feet in the Castile Formation. WIPP-13 was left filled with a brine-gel drilling fluid 
and capped at the surface. In 1985, the hole was acidified after a retrievable bridge plug was 
set in the casing at a depth of approximately 740 feet. The casing was then perforated 
between 702 feet and 727 feet. This portion of the hole was capped at the surface and the 
hole left open for water level monitoring. 

3.3 Sampling Protocols 

During the sampling visits to the SWMU OOlx, the sampling team located a single mudpit 
complex that measures approximately 100 feet wide and 120 feet long. The mudpits area is 
sunken approximately 1.5 feet below the surface grade of the pad. No vegetation is growing 
on the mudpit area, and the soil in the mudpit is a dark grey color. Black plastic liners 
protrude through the surface and delineate the mudpits. A white plastic liner material was 
encountered while collecting both samples in the mudpit area. Plastic liner material was 
encountered at a depth of approximately 22 inches. Soil in both these holes had a moist clay 
texture and had a mild petroleum odor. Samples collected at the 60-·72 inch depth did not 
have a petroleum odor. A livestock tank is located on the WIPP-13 drill pad area 
approximately 100 feet north of the mudpit complex. 

A total of 24 soil samples were collected to characterize the vertical and horizontal extent of 
any releases from the mudpit located at SWMU OOlx. A list of the number, type, and 
interval of samples collected at SWMU OOlx is provided in Table 4. 
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TABLE 4 

,,.', ... 

, ,/,'•••'•,','/<~BER.; TYPE:,. AND s~~ING INTERVAL'FORSAMPLES 

,, ',' COLLECTED AT SwMlLOOlx (DRILL PAP WIPP;;13} , , 

12 - 24" 60 - 72" 

NUMBER OF SAMPLES: 

Inorganic Analysis 4 4 

Organic Analysis 4 4 

NUMBER OF DUPLICATE SAMPLES: 

Inorganic Analysis 1 1 

Organic Analysis 1 1 

NUMBER OF EQUIPMENT BLANKS: 

Inorganic Analysis 1 0 

Organic Analysis 1 0 

I..,. NUMBER OF FIELD BLANKS: 

'""" Inorganic Analysis 
1 0 

Organic Analysis 1 0 
u~ 
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The rationale for selecting sample depths at mudpits during the initial round of voluntary 
release assessment sampling was based on an evaluation of the OOlx SWMU site and 
historical information about this site contained in the RF A. Organic and metals samples 
collected in the mudpit area from the 12-24 inch depth were used to provide a sample from 
the depth where the highest concentration of potential hazardous constituents were 
anticipated. Samples collected at the 60-72 inch depth were used to quantify the maximum 
vertical extent of potential contamination migration. Figure 3 is the revised SWMU OOlx 
sample location map showing sample locations and measurements between sample boreholes . 

Up-and-down-gradient samples were collected to evaluate the lateral extent of potential 
constituent migration and to establish background concentrations for constituents in the 
vicinity of the WIPP-13 mudpit. These samples were collected from an undisturbed location, 
immediately up and down gradient, of the SWMU area. Up-gradient and down-gradient 
metals and volatile samples were collected at both the 12-24 inch and 60-72 inch depth. 
Background sample locations were selected by the sampling team members during the 
sampling visit. Sample locations were noted in the sample logbook and sampling location 
maps revised to identify up gradient and down gradient samples. 

A tractor mounted power auger was used to drill an 8-inch diameter borehole to the 
appropriate sampling depth. A stainless tube sampler was used to collect a core sample for 
organic analytes from both the 12-24 inch and 60-72 inch depths. A disposable teflon scoop 
was generally used to collect metals constituent samples from the 12-24 inch depth. Metal 
constituent samples were collected in one liter (1000 ml) clear glass bottles with teflon lined 
lids. Volatile organic constituent samples were collected in four ounce (125 ml) clear glass 
bottles with welded septum lids. 

3.4 Data Quality Assurance 

All sample analyses were completed in accordance with SW-846 or equivalent analytical 
protocols. Halliburton NUS Laboratories is the contract laboratory used to analyze all 
Release Assessment Samples. Sample analytical methods and Quality Assurance/Quality 
Control (QA/QC) requirements have been completed in accordance with the Hallibunon NUS 
Laboratories General Quality Assurance Plan, March 10, 1995. The Halliburton QA plan 
defines all equipment calibration, sample handling, sample analyses, matrix blank, and 
method blank analyses required to meet SW-846 QA/QC requirements. 

3.5 Independent Data Validation 

An independent data quality review was completed by Harding Lawson & Associates (HLA) 
Engineering and Environmental Services. HLA developed a procedure to complete QA/QC 
data package reviews in accordance with the data quality requirements described in 
SW-846 and the Hallibunon NUS Laboratories General Quality Assurance Plan. A copy of 
the HLA analytical data package for SWMU OOlx is provided as Appendix 3. 
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FIGURE 3 

SAMPLE LOCATION MAP SWMU 001x (WIPP-13) 
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3.6 Comparison of Analytical Results and EPA Action Levels at SWMU OOlx 

Appendix D of proposed 40 CFR § 264.521 (d), FR Vol. 55, No. 145, VI(D), p.30870, 
establishes criteria for selecting and calculating action levels for soils. Action level 
concentrations in Appendix D assume a chronic exposure through consumption of soil media 
contaminated with hazardous constituents. Criteria for establishing soil action levels can also 
be found in 40 CFR § 264.521 (d), Appendix A. The tables contained in Appendix A provide 
"Examples of Concentrations Meeting Criteria for Action Levels for Air, Water, and Soil 
Media." In order to complete Appendix D soil action level calculations, the DOE multiplied 
all TCLP concentrations by 20 (the estimated total concentrations in mg/kg) to obtain the 
intake assumption used in the Appendix D formula to compute the actual action level. 

For all but one constituent contained in either Appendix A and Appendix D, analytical results 
demonstrate that sample constituent concentrations are below soil action levels. The only 
exceptions were constituent concentrations for Lead. Consistently, the TCLP analytical 
concentration for Lead was at the established TCLP method detection limit of < 0.5 mg/l. 
One of the samples from SWMU OOlx was included in the list of randomly selected samples 
that were re-analyzed to obtain a lower detection limit. This retesting resulted in a TCLP 
Lead concentration of < 0.05 mg/l. This concentration is identical to the constituent 
concentrations for the other samples from SWMU OOlj and OOlt that were re-analyzed for 
Lead. In every case the re-analysis resulted in a Lead concentration below the 0.05 mg/l 
MCL for Lead. The results of voluntary release assessment samples collected at SWMU 
OOlx are provided in Table 5. 

No action levels are established in Appendices A, D, or F for Barium, Benzene, Thallium or 
Vinyl Chloride tested at SWMU OOlx. For these analytes, only Barium was detected above 
the method detection limit. It is important to note that the constituent concentrations of 
samples collected inside the mudpit area, and the concentrations of up gradient and down 
gradient samples, are both at or below the SW-846 method detection concentration. 
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TABLE 5 
Page I of2 

1117/96 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOh, WIPP-13 

Bore Number: BORE#! BORE#l BORE #2 BORE #2 BORE#3 BORE#3 BORE#3 BORE#3 BORE#4 
Depth (inches): 12-24 60-72 12-24 60-72 12-24 12-24 60-72 60-72 12-24 

Sample Date: 8/9/95 8/9/95 8/9/95 8/9/95 8/9/95 819195 819195 819195 819195 
WID Sample Numbers: RA-95-107 RA-95-109 RA-95-111 RA-95-113 RA-95-115 RA-95-116 RA-95-119 RA-95-120 RA-95-125 

RA-95-108 RA-95-110 RA-95-112 RA-95-114 RA-95-117 RA-95-118 RA-95-121 RA-95-122 RA-95-126 

Duplicate Duplicate 

Anal~tes 

Leachable Metals (mg/L) 
Arsenic (As) I U lU 1 U I U I U 1 U 1 U I U I U 
Barium (Ba) 0.34 UB 0.33 UB 0.38 UB 0.36 UB 0.28 UB 0.3 UB 0.44 B 0.25 UB 0.19UB 
Cadmium (Cd) 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Chromium (Cr) 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
Lead (Pb) 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Mercury (Hg) 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 
Thallium (Tl) 2U 2U 2U 2U 2U 2U 2U 2U 2U 

Leachable Volatiles (mg/L) 
1, I, I-Trichloroethane 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
1,2-Dichlorocthane 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Benzene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 lJ 0.05 u 0.05 u 0.05 u 
Chloroform 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Ethyl benzene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Toluene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 lJ 0.05 u 0.05 u 0.05 u 0.05 u 
Vinyl chloride 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
X ylenes, total 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

B Detected in the blank 
EQBLANK Equipment Rinse Blank 
FD BLANK Field Blank 

J Estimated value 
R Rejected value 
U Not detected; value is method reponing limit 

UB Detected in the blank and qualified as not detecled 
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Bore Number: 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

An.!!Ites 

Leachable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 
Thallium (Tl) 

Leachable Volatiles (mg/L) 
I, I, 1-Trichloroclhane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Elhyl benzene 
Toluene 
Vinyl chloride 
Xy!cncs, total 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 
FD BLANK Field Blank 

Estimated value 
R Rejected value 

i !' 1 
lli I f 

BORE#4 EQBLANK 
60-72 
819195 8/9/95 

RA-95-127 RA-95-123 
RA-95-128 RA-95-124 

0.2 UB IU 
0.36 UB 0.05 u 
0.005 u 0.05 u 
0.02 u 0.2 u 
0.05 u 0.5 u 

0.0002 u 0.0002 u 
0.2 u 2U 

0.05 u 005 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.1 u 0.1 u 

0.05 u 0.05 u 

U Not detected; value is method reporting limit 
UB Detected in the blank and qualified as not de1ec1cd 

I f 1 If 
~ 

TABLE 5 (cont.) 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOh, WIPP-13 

FD BLANK 

819195 
RA-95-129 
RA-95-130 

0.1 u 
0.012 UB 
0.005 u 
0.02 u 
0.05 u 

0.0002 u 
0.2 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 

0.05 u 
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3. 7 Evaluation of Selected Analytical Results Using Risk Based Concentrations 

As previously discussed, the DOE used RBC levels developed by EPA Region III to evaluate 
analytical results for Barium, Benzene, Thallium, and Vinyl Chloride at SWMU OOlx. 
These criteria appeared to most closely match the parameters established in 
Appendix D. The use of SSLs for transfers to groundwater are not appropriate at this site 
because geologic data demonstrate that any potential release to groundwater of constituents 
contained in the SWMU OOlx mudpit is extremely remote. 

The RBC soil concentration for Barium is 140,000 mg/kg, the analytical results for Barium 
at SWMU OOlx ranged from 0.19 mg/l to .44 mg/l. These TCLP concentrations can be 
converted to total concentrations (mg/kg equivalent) by multiplying the TCLP concentration 
by 20. Thus, the total concentration equivalent for Barium analytes at SWMU OOlx range 
from 3.8 mg/kg to 8.8 mg/kg, significantly below the 140,000 mg/kg RBC soil 
concentration. 

Using the same methodology, the Region III RBC soil concentration for Benzene is 
200 mg/kg. Benzene concentrations at SWMU OOlx are all below the TCLP method 
detection limit of < 0.05 mg/l. Converting the TCLP concentration to total concentrations, 
the total Benzene concentration for all samples at SWMU OOlx is < 1.0 mg/kg, significantly 
below the 200 mg/kg RBC soil concentration. 

No RBC industrial soil ingestion concentration is provided in Table 1 for Thallium. 
Table 1 does provide a SSL concentration of 0 .4 mg/kg for soil transfers to groundwater is 
provided. However, geologic data from this site demonstrates that the release of hazardous 
constituents from the WIPP-13 mudpit to groundwater is extremely remote. Thus, a soil 
screening concentration has limited application at this site. 

Initial Thallium analyses at SWMU OOlx were all at a method detection limit of < 2.0 mg/l. 
Based on these analytical results, two arbitrarily selected samples from SWMU OOlx were 
re-analyzed for Thallium. Re-analysis established a lower detection Hmit for Thallium of 
< 0.2 mg/l. A Risk Based soil concentration for Thallium is not provided in the EPA 
Region III RBC table. The TCLP analytical concentration for Thallium samples collected 
both inside the mudpit area, and at up and down gradient sample locations are below SW-846 
method detection limits. 

The RBC soil concentration for Vinyl Chloride is 3.0 mg/kg. TCLP analyses for Vinyl 
Chloride at all of the boreholes sampled at SWMU OOlx had concentrations of < 0.1 mg/l. 
Converting the TCLP concentration to total concentrations as described earlier, the total 
Vinyl Chloride concentration at all of the SWMU OOlx boreholes is < 2.0 mg/kg. Thus, the 
Vinyl Chloride concentration at all locations and depths are below both the method detection 
limit and the Region III Risk Based Concentrations for industrial soils. 
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3.8 Proposed Corrective Actions at SWMU OOlx 

Based on the criteria provided in proposed 40 CFR § 264.514 FR Vol. 55, No. 145, VI(D), 
p. 30813, the voluntary release assessment analytical data collected at SWMU OOlx 
demonstrates that no release of hazardous constituents has occurred. This data clearly 
demonstrates that there is no threat to human health or the environment from drilling 
activities conducted at SWMU OOlx and that additional RFI assessments are not required. 
In fact, thousands of similar mudpits exist immediately outside the WIPP boundary, and the 
regulations do not require additional corrective actions at these sites. 

Because it is the EPA's intent to encourage voluntary corrective actions as described in the 
preamble of the Proposed Subpart S Rule, the DOE requests that after appropriate public 
review and agency approval, a No Further Action determination be granted for SWMU OOlx 
prior to the issuance of the RCRA Part B Permit for the WIPP. If this determination is 
supported by both the EPA and NMED, this site will be replanted with native vegetation, in 
accordance with guidelines developed in the WIPP Land Management Plan 
(DOE WIPP 93-004) . 
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4.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU OOlG 

4.1 Location of SWMU OOlg 

This section of the release assessment data summary report documents the results of release 
assessment sampling at SWMU OOlg, and describes the proposed corrective actions at this 
location. SWMU OOlg is located in the SW 1/4 of the SW 1/4 of the SW 1/4 of Section 29, 
Township 22 South, Range 31 East. The abandoned mudpits from the drilling of the P-1 and 
H-14 boreholes make up the OOlg SWMU site. The P-1 potash exploration borehole was 
drilled by Pennsylvania Drilling Company in August, 1976. The total depth of the P-1 
borehole was 1,591 feet. The H-14 borehole was drilled in October 1986 to provide a 
Culebra-dolomite monitoring well in the southwest quadrant of the WCPP site. The H-14 
monitoring well was drilled to a total depth of 589 feet. The H-14 well was originally 
drilled using a 7.875 inch rockbit to a depth of 533 feet, 12 feet above the Culebra 
Formation. The original borehole was hydrologically tested in the Dewey Lake and Rustler 
Formations. A 5.5 inch casing was set in the hole and cemented to the surface. A 4.5 inch 
hole was then cored through the cement and then continued to a depth of 574 feet. After a 
series of drill stem tests in the Culebra Formation, the corehole was reamed to 4. 75 inches 
and deepened to a final depth of 589 feet. 

Drilling fluids that may have been used to complete both the P-1 and H-14 borehole include: 
saturated sodium and potassium chloride brine, starch, and salt gel (attapulgite). Diesel fuel 
was added to a mixture of saturated sodium and potassium chloride brine, starch and salt gel, 
and attapulgite to reduce the degree of dissolution of the Salado formation during drilling 
operations for P-1 (W[PP Hydrologic Data Report #5). Saturated brine used in the H-14 
borehole is specifically described as a 70-30 mixture of cement slurry and salt with 2 percent 
bentonitic gel. An organic tracer (meta-trifluorobenzoic acid 10 mg/l) was added to 
freshwater at H-14 to measure contamination of the Culebra member from the drilling 
process. Approximately 4,620 gallons of traced drilling fluid were lost to the member, 
representing about 80 to 90 percent of the recirculated drilling fluid (WIPP Hydrologic Data 
Report #5). 

The drill pad where the P-1 and H-14 boreholes are located have bet!n extensively graded 
and regraded. The H-14 well site has been used as a monitoring well since it was drilled in 
1986. As described in the RFA, the H-14 mudpit was located and verified from the 
airphotos. The H-14 mudpit is located on the north side of the drill pad area adjacent to 
H-14 borehole. The H-14 mudpit measures as 30 feet wide and 100 feet long. The area of 
the mudpit is delineated by disturbed soils covered with rock fragmernts. 

Based on information contained in the RF A, the sampling team surveyed in the location of 
the P-1 mudpit. The P-1 mudpit is located in the middle of the SWMU OOlg drill pad. The 
mudpit area is approximately 25 feet wide and 37 feet long. The mudpit area is identified by 
a slightly discolored, sunken area 50 feet south of H-14 borehole and adjacent to the P-1 
borehole. No plastic liners were observed on the surface at either mudpit location. 
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4.2 Geology and Hydrogeology in the Area of SWMU OOlg 

The USGS lithology logs identify the near-surface deposits at the SWMU OOlg as shallow 
fine-to-medium grained Eolian sands and Mescalero Caliche from the surface to 10 feet in 
depth. Although the sampling team did not encounter consolidated caliche during the 
sampling visits, drilling logs identify a white-to-very-pale red caliche intermixed with fine 
sand grains. The Gatuna Formation at SWMU OOlg is approximately 30 feet thick and is 
made up of very fine grained, reddish-brown Pleistocene sandstone (USGS, 1978). 

Underlying the Gatuna Formation is the Dewey Lake Redbed Formation. The Dewey Lake 
Redbed Formation in the P-1 and H-14 boreholes is approximately 318 feet thick. The 
Dewey Lake Redbeds in this region are characterized as a deltaic sequence of alternating, 
thinly bedded siltstone and mudstone with lenticular interbeds of fine·-to coarse-grained 
sandstone (Mercer, 1983; D' Appolonia 1982b). 

The RF A describes soil development at this location as poor, and the release potential to near 
surface formations at the P-1 and H-14 boreholes as high. Although the release potential to 
surface soils is high, release assessment sampling data described in Sections 4. 6 and 4. 7 of 
this data summary report indicate that, with the exception of Barium, the constituent 
concentrations of samples collected inside the mudpit area, and the concentrations of up
gradient and down-gradient samples, are below the SW-846 method detection concentrations. 
Barium concentrations of all samples collected by the DOE at SWMU OOlg are equal to or 
below 1 mg/l, and the mean Barium concentration of soil samples is 0.58 mg/l. 

The RFA describes the migration potential to groundwater at SWMU OOlg as low-to
moderate relative to other locations at the site. Drilling logs from the P-1 borehole indicate 
a zone of increased permeability at 175 feet, suggesting that air foam was not used. WIPP 
Hydrologic Data Report #5 documents that very little water was encountered during a pump 
test in the Dewey Lake in H-14; however, Beauheim (1987a) identifies 327.5-356.0 feet 
below the surface as the zone isolated for the hydraulic test. The pump test at H-14 failed, 
leading Beauheim (1987a) to conclude that the presence or absence of groundwater at this 
location remains unknown. Migration to the Culebra Dolomite aquifer 540 feet below 
surface is not credible. 

Once drilling of the P-1 borehole was completed, the hole was cemented from the bottom of 
the hole at 1,591 feet to the surface. This cementing process included 500 gallons of mud 
flush ahead of 215 sacks of 50 percent Pozmix "A," 50 percent class C cement, 2 percent gel 
and 19.4 pounds per sack of cement. One joint of 3.5 inch casing was set in the soft cement 
and cut off 1 foot above the ground surface to mark the hole. 

As described previously, the H-14 borehole was originally drilled using a 7.875 inch rockbit 
to a depth of 533 feet. The original borehole was hydrologically tested in the Dewey Lake 
and Rustler Formations. A 5.5 inch casing was set in the hole and cemented to the surface. 
A 4.5 inch hole was then cored through the cement and then continued to a depth of 574 
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feet. After a series of drill stem tests in the Culebra Formation, the corehole was reamed to 
4.75 inches and deepened to a final depth of 589 feet. The H-14 borehole was capped with a 
locking cap, and remains in use as a Culebra Formation water level monitoring well. 

4.3 Sampling Protocols 

A total of 56 soil samples were collected to characterize the vertical and horizontal extent of 
any potential release from the SWMU OOlg. The DOE collected 14 samples from the P-1 
mudpit area and 14 samples from the H-14 site. The NMED - DOE/WIPP Oversight Bureau 
collected an equal number of split samples at SWMU OOlg. A list of the number and type of 
samples collected by the DOE at SWMU OOlg, and the their associated sample intervals are 
provided in Table 6. Because the split sampling data generated by NMED - DOE Oversight 
Bureau consistently had a higher method detection limit, this data was only used as a 
reference to ensure that no data anomalies were identified. Analytical data collected by the 
NMED - DOE/WIPP Oversight Bureau are provided in Appendix 4. 

The rationale for selecting sample depths at mudpits during the initial round of voluntary 
release assessment sampling was based on an evaluation of the OOlg SWMU site and 
historical information contained in the RF A. Organic and metal samples collected at the 
mudpit area at the 12-24 inch depth were used to provide a sample from the depth where the 
highest concentration of potential hazardous constituents were anticipated. Samples collected 
at the 60-72 inch depth were used to quantify the maximum vertical extent of potential 
contamination. A revised sample location map showing sample locations and measurements 
between sample borehole locations at SWMU OOlg is provided as Figure 4. 

Up-gradient and down-gradient samples were collected to evaluate the lateral extent of 
potential constituent migration and to establish background soil constituent concentrations in 
the vicinity of the SWMU OOlg. These samples were collected from an undisturbed location, 
immediately up-and-down-gradient of both mudpit locations. Only metal constituent samples 
were collected from up-gradient and down-gradient sample locations at SWMU OOlg. Metal 
constituent samples were collected at both the 12-24 inch and 60-72 inch depths. The 
decision to collect only metal constituent samples at background sample locations came after 
discussion with both the NMED and EPA. Based on the analytical results from samples 
collected at other SWMUs, the agencies determined that analytical costs could be reduced by 
eliminating the analysis of organic constituents at background sample locations. Thus, 
organic sample analyses was not completed at the remainder of SWMU locations with the 
exemption of SWMU 003a. Background sample locations were selected by the sampling 
team during the sampling visit. Sample locations were noted in the sample logbook, and 
sampling location maps were revised to reflect the location of up-gradient and down-gradient 
samples. 
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FIGURE 4 

SAMPLE LOCATION MAP SWMU OOlg (H-14 & P-1) 
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A tractor mounted power auger was used to drill an 8-inch diameter borehole to the 
appropriate sampling depth. A stainless tube sampler was used to collect a core sample for 
organic analytes from both the 12-24 inch and 60-72 inch depths. A disposable teflon scoop 
was generally used to collect metal constituent samples from the 12-24 inch depth. Metal 
constituent samples were collected in one liter (1000 ml) clear glass bottles with teflon lined 
lids. Volatile organic constituent samples were collected in four ounce (125 ml) clear glass 
bottles with welded septum lids. 
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Table 6 

12 - 24 11 60 - 72" 

NUMBER OF SAMPLES: 

Inorganic Analysis 4 4 

Organic Analysis 2 2 

NUMBER OF DUPLICATE SAMPLES: 

Inorganic Analysis 0 0 

Organic Analysis 0 0 

NUMBER OF EQUIPMENT BLANKS: 

Inorganic Analysis 1 0 

Organic Analysis 1 0 

NUMBER OF FIELD BLANKS: 

Inorganic Analysis 0 0 

·-
Organic Analysis 0 0 
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Table 7 

: .. 

····••/ .· ... :· 

•SQMMAllY ()E 'fHE NlJMBER,'fYPE, ANbsAMl>uING. INTERVAV()F 

.. ·····: .. ·.·. SA.MJ>f.F;s C:QLLJi:CTED .AT SWJ\f(J OOlg (DRJJ.L PAD P'"l) . < > .·.· ··: 

l2 - 24" 60 - 72" 

NUMBER OF SAMPLES: 

Inorganic Analysis 4 4 

Organic Analysis 2 2 

NUMBER OF DUPLICATE SAMPLES: 

Inorganic Analysis 0 0 

Organic Analysis 0 0 

NUMBER OF EQUIPMENT BLANKS: 

Inorganic Analysis 0 0 

Organic Analysis 0 0 

NUMBER OF FIELD BLANKS: 

·-
Inorganic Analysis 1 0 

Organic Analysis 1 0 
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4.4 Data Quality Assurance 

All sample analyses were completed in accordance with SW-846 or equivalent analytical 
protocols. Halliburton NUS Laboratories is the contract laboratory used to analyze all 
Release Assessment Samples. Sample analytical methods and Quality Assurance/Quality 
Control (QA/QC) requirements have been completed in accordance with the Hallibunon NUS 
Laboratories General Quality Assurance Plan, March 10, 1995. The Halliburton QA plan 
defines all equipment calibration, sample handling, sample analyses, matrix blank, and 
method blank analyses required to meet SW-846 QA/QC requirements. 

4.5 Independent Data Validation 

Independent data quality review of samples collected by the DOE was completed by Harding 
Lawson & Associates (HLA) Engineering and Environmental Services. HLA developed a 
procedure to complete QA/QC data package reviews in accordance with the data quality 
requirements described in SW-846 and the Hallibunon NUS Laboratories General Quality 
Assurance Plan. A copy of the independently reviewed analytical data package for samples 
collected by the DOE at SWMU OOlg is provided as Appendix 5. 

4.6 Comparison of Analytical Results and EPA Action Levels at SWMU 001 g 

Appendix D of proposed 40 CFR § 264.521 (d), FR Vol. 55, No. 145., VI(D), p.30870, 
establishes criteria for selecting and calculating action levels for soils. Action level 
concentrations in Appendix D assume a chronic exposure through consumption of soil media 
contaminated with hazardous constituents. Criteria for establishing soil action levels can also 
be found in 40 CFR § 264.521 (d), Appendix A. The tables contained in Appendix A provide 
"Examples of Concentrations Meeting Criteria for Action Levels for Air, Water, and Soil 
Media." In order to complete Appendix D, soil action level calculations for samples 
collected at SWMU OOlg, the DOE multiplied all TCLP concentrations by 20 (the total 
concentrations in mg/kg) to obtain the intake assumption used in the Appendix D formula to 
compute the actual action level. 

For all constituents listed in Appendix A and Appendix D, analytical results demonstrate that 
sample constituent concentrations are all below soil action levels. The constituent 
concentration for Lead for all samples collected at was < 0.05 mg/I. This concentration is 
below the Maximum Contaminant Level (MCL) for Lead of 0.05 mg/l established in 
Appendix A. The results of voluntary release assessment samples collected at SWMU OOlg 
are provided in Table 8. 
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Bore Number: 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

Anall'.tes 

Leaehable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 

Mercury (Hg) 
Thallium (Tl) 

Leachahle Volatiles (mg/L) 
l , 1, 1-T richloroethane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
X)'!cncs, total 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 

J Estimated value 
NA Nol Analyzed 

R Rejected value 

I 

BORE#l BORE #I 
12-24 60-72 

10/4/95 1014195 
RA-95-131 RA-95-132 

0.1 u 0.1 u 
0.34 LO 

0.005 u 0.005 u 
0.02 u 0.02 u 
0.05 u 0.05 u 

0.0001 u 0.0001 u 
0.2 u 0.2 u 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

u Not detected; value is method reporting limit 

UB Detected in the blank and qualified as not detected 

] ~ , 1 • -,i ~ 

TABLE 8 

Page I of I 
1117196 

Soil TCLI' Analytical Results 
Voluntary Release Assessment 

SWMU # OOIJ:, 11-14 

BORE#2 BORE #2 BORE #3 BORE #3 BORE#4 BORE#4 EQBLANK 
12-24 60-72 12-24 60-72 12-24 60-72 

1014195 10/4/95 10/4/95 I0/4/95 IOJ.l/95 I0/4195 I0/4195 
RA-95-133 RA-95-134 RA-95-135 RA-95-137 RA-95-141 RA-95-143 RA-95-139 

RA-95-136 RA-95-138 RA-95-142 RA-95-144 RA-95-140 

O.l U 0.1 u O.l U 0.1 UB 0.1 UB 0.1 u 0.1 u 
0.43 0.41 0.57 0.74 0.44 0.72 0.21 

0.005 u 0.005 u 0.005 u 0005 u 0.005 u 0.005 u 0.005 u 
0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 
0.2 u 0.2 u 02 u 0.2 u 02 u 02 u 0.2 u 

NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
NA NA !Hl5U 0.05 u 0.05 u !Ul5U 0.05 lJ 

NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
NA NA CJ.I U 0.1 u 0.1 u Cl.I U 0.1 u 
NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
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Bore Number: 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

Anal;i:tcs 

Lcachablc Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 
Thallium (Tl) 

Leachablc Volatiles (mg/L) 
I, 1, 1-Trichloroctbane 
1.2-Dichloroetbane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
Xylenes. total 

B Detected in the blank 
FD BLANK Field Blank 

J Estimated value 
NA Not Analyzed 

R Rejected value 

i !' 
l 

BORE #I 
12-24 

I0/4/95 
RA-95-145 

0.2 UB 
0.49 

0.005 u 
0.02 u 
0.05 u 

0.0001 u 
0.2 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

!! 
; 

BORE #I 
60-72 
10/4/95 

RA-95-146 

0.2 UB 
0.46 

0.005 u 
0.02 u 
0.05 u 

0.0001 u 
0.2 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

U Not detected; value is method reporting limit 
UB Detected in the blank and qualified as not detected 

~ 

TABLE 8 (cont.) 

Soil TCLP Analytical Results 
Voluntary Release Assessment 
SWMU # OOlg, Mudpit P-1 

BORE #2 BORE #2 BORE #3 
12-24 60-72 12-24 

I0/4/95 10/4/95 I0/4/95 
RA-95-147 RA-95-148 RA-95-149 

RA-95-150 

0.2 UB 0.1 UB 0.2 UB 
0.29 0.33 0.68 

0.005 u 0.005 u 0.005 u 
0.02 u 0.02 u 0.02 u 
0.05 u 0.05 u 0.05 u 

0.0002 u 0.0002 u 0.0002 u 
0.2 u 0.2 u 0.2 u 

NA NA 0.05 lJ 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.1 u 
NA NA 0.05 u 
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BORE#J 
60-72 

1014195 
RA-95-151 
RA-95-152 

0.1 u 
0.69 

0.006 
0.02 u 
0.05 u 
0.0004 
0.2 u 

0.05 lJ 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 

0.05 u 

; 

" 

BORE#4 
12-24 

I0/4/95 
RA-95-153 
RA-95-154 

0.2 UB 
0.75 

0.005 u 
0.02 u 
0.05 u 

0.0002 u 
0.2 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 

0.05 u 

Page I of) 
1/17/96 

BORE#4 FD BLANK 
60-72 

10/5/95 10/4/95 
RA-95-157 RA-95-155 
RA-95-158 RA-95-156 

0.2 UB 0.1 u 
0.89 0.037 

0.005 u 0.005 u 
0.02 u 0.02 u 
0.05 u 0.05 u 

0.0002 u 0.0002 u 
0.2 u 0.2 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
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No action levels are established in Appendices A, D, or F for Barium, Benzene, Thallium or 
Vinyl Chloride tested at SWMU OOlg. For these analytes, only Barium was detected above 
the method detection limit. It is important to note that constituent concentrations for these 
analytes collected inside the P-1 and H-14 mudpit areas are identical to concentrations for 
both up-gradient and down-gradient background samples. 

4.7 Evaluation of Selected Analytical Results Using Risk Based Concentrations 

The DOE used the RBC table to evaluate the analytical results for Barium, Benzene, 
Thallium, and Vinyl Chloride samples collected at SWMU OOlg. These criteria appeared to 
most closely match the parameters established in Appendix D. The SSL for transfers to 
groundwater are not appropriate because geologic data demonstrates that any potential release 
of hazardous constituents from SWMU OOlg to groundwater is extremely remote. 

The RBC soil concentration for Barium is 140,000 mg/kg, analytical results for Barium at 
P-1 mudpit range from 0.29 mg/l to 0.89 mg/l. These TCLP concentrations can be 
converted to total concentrations (mg/kg equivalent) by multiplying the TCLP concentration 
by 20. Thus, the total concentration equivalent for Barium analytes at the P-1 mudpit range 
from 8.7 mg/kg to 17.8 mg/kg. Barium analytes at the H-14 mudpit range from 0.34 mg/l 
to 1.0 mg/l. Calculated total concentrations range from 8.7 mg/kg to 17.8 mg/kg, 
significantly below the 140,000 mg/kg RBC soil concentration. 

Using the same methodology, the Region III RBC soil concentration for Benzene is 
200 mg/kg. Benzene concentrations at both the P-1 and H-14 mudpit area are below the 
TCLP method detection limit of < 0.05 mg/l. Converting the TCLP concentration to total 
concentrations, the total Benzene concentration for all samples at SWMU OOlg is 
< 1.0 mg/kg, significantly below the 200 mg/kg RBC soil concentration. 

No RBC industrial soil ingestion concentration is provided in Table 1 for Thallium, however, 
an SSL for soil transfers to groundwater of 0.4 mg/kg is provided. As discussed earlier, 
geologic data demonstrates that the release of constituents from SWNIU OOlg to groundwater 
is extremely remote. Thus, a soil screening concentration has limited application at this site. 
Thallium analyses at SWMU OOlg were all at a method detection limit of < 0.2 mg/l. No 
Risk Based soil concentration for Thallium is provided in the EPA R1:!gion III RBC table. 
However, TCLP analytical concentrations for samples collected inside the mudpit area and 
for up and down gradient background samples are below SW-846 method detection limits. 

The RBC soil concentration for Vinyl Chloride is 3.0 mg/kg. TCLP analyses for Vinyl 
Chloride at all of the boreholes sampled at SWMU OOlg had concentrations of < 0.1 mg/l. 
Converting the TCLP Vinyl Chloride concentration to total concentrations, the total Vinyl 
Chloride concentration for all sample sites at SWMU OOlg is < 2.0 mg/kg. Thus, the Vinyl 
Chloride concentration for all samples collected at the SWMU OOlg are below both the 
method detection limit and the Region III risk based concentration for industrial soils. 
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4.8 Proposed Corrective Actions at SWMU OOlg 

Based on the criteria provided in proposed 40 CFR § 264.514 FR Vol. 55, No. 145, VI(D), 
p. 30813, the voluntary release assessment analytical data collected at SWMU OOlg 
demonstrates that no release of hazardous constituents has occurred. This data clearly 
demonstrates that there is no threat to human health or the environment from drilling 
activities conducted at SWMU OOlg and that additional RFI assessments are not required. 
In fact, thousands of similar mudpits exist immediately outside the WIPP boundary, and the 
regulations do not require additional corrective actions at these sites. 

Because it is the EPA's intent to encourage voluntary corrective actions as described in the 
preamble of the Proposed Subpart S Rule, the DOE requests that after appropriate public 
review and agency approval, a No Further Action determination be granted for SWMU OOlg, 
prior to the issuance of the RCRA Part B Permit for the WIPP. If this determination is 
supported by both the EPA and NMED, this site will be replanted with native vegetation, in 
accordance with guidelines developed in the WIPP Land Management Plan 
(DOE WIPP 93-004). 
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5.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU OOlK 

5 .1 Location of SWMU 001 k 

This section of the release assessment data summary report documents the results of release 
assessment sampling at SWMU OOlk, and describes the proposed corrective actions at this 
location. SWMU OOlt is located in the SE 1/4 of the SW 1/4 of the SE 1/4 of Section 28, 
Township 22 South, Range 31 East. The abandoned mudpit from the: drilling of the P-4 
borehole make up the OOlk SWMU site. The P-4 borehole was drilled by Boyles Brothers 
Drilling Company in August and September, 1976. The total depth of the hole was 1,858 
feet. Drilling fluids that may have been used to complete the P-4 borehole include: 
saturated sodium and potassium chloride brine, starch, and salt gel (attapulgite). WIPP 
Hydrologic Data Report #5 suggests that at least some of these resource evaluation boreholes 
added diesel fuel to the drilling fluid to reduce the degree of dissolution of the Salado 
formation. Air foam was used beginning at a depth of 958 feet and continued until the hole 
was completed to maintain circulation and help remove cutting from the hole. 

The P-4 drill pad has been extensively graded and regraded since the mudpit was closed in 
1976. During the sampling visit the sampling team surveyed in the P-4 mudpit based on 
information contained in the RF A. The P-4 mudpit is located in a hummocky sand dune area 
on the west side of the OOlk drill pad. The mudpit area sits at approximately a 45 degree 
angle to the P-4 drill pad and is approximately 15 feet wide and 70 feet long. No discolored 
soil or plastic liners were evident during the sampling visit. Mixed, uncompacted soil, 
broken caliche, and red sandstone on the surface suggest extensive grading along the west 
side of the drill pad. 

5.2 Geology and Hydrogeology in the Area of SWMU OOlk 

The USGS lithology logs for the P-4 borehole identify the surface strata a SWMU OOlk as a 
5-8 foot zone of fine-grained dune sands which overlay a Triassic aged Santa Rosa Sandstone 
Formation. The Santa Rosa Sandstone in this area is approximately 81 feet thick. The 
Permian aged Dewey Lake Redbed Formations is located directly below the Santa Rosa 
Sandstone. The Dewey Lake Redbeds at this location are characterized as a deltaic sequence 
of alternating, thinly bedded siltstone and mudstone with lenticular interbeds of fine-to-coarse 
grained sandstone (Mercer, 1983; D'Appolonia 1982b). 

The RFA identifies the release potential to soils at SWMU OOlk as high due to the fine 
grained eolian sands and the shallow contact with the Santa Rosa Sandstone Formation. 
Although the RFA identifies the release potential to surface soils at this location as high, 
analytical data from samples collected at SWMU OOlk indicate that the constituent 
concentrations for all analytes are below method detection limit, and concentrations for 
samples collected inside the mudpit area are equal to background concentrations. 
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The RFA goes on to identify the groundwater migration potential at SWMU OOlk as low 
relative to other locations on site. No groundwater is noted in drillers' logs during air foam 
circulation between 99 feet and 609 feet below the land surface, suggesting no groundwater 
occurs in the Dewey Lake Formation at this location. Subsurface logs also indicate that the 
top of the Dewey Lake Red Beds would be relatively impermeable at this location. 
Migration to the Culebra Dolomite aquifer 775 feet below surface is not credible. 

Once drilling of the P-4 borehole was completed, it was cemented from the bottom of the 
borehole at 1, 857 feet to the surface. All casing was removed, and a 500 gallons flush of 
drill mud was proceeded with 250 sacks of 50 percent Pozmix 11 A, 11 50 percent class C 
cement, 2 percent gel, and 19.4 pounds per sack of cement. One joint of 3.5 inch casing 
was set in the soft cement and cut off 1 foot above the surface to mark the hole. 

5.3 Sampling Protocols 

A total of 16 soil samples were collected to characterize the vertical and horizontal extent of 
any potential release from the P-4 mudpit. A list of the number and type of samples 
collected at SWMU OOlk, and the their associated sample intervals is provided in Table 6. 

The rationale for selecting sample depths at mudpits during the initial round of voluntary 
release assessment sampling was based on an evaluation of the OOlk SWMU site and 
historical information contained in the RFA. Organic and metal samples collected at the 
mudpit area at the 12-24 inch depth were used to provide a sample from the depth where the 
highest concentration of potential hazardous constituents were anticipated. Samples collected 
at the 60-72 inch depth were used to quantify the maximum vertical extent of potential 
contamination. A revised sample location map showing sample locations and measurements 
between sample borehole locations at SWMU OOlk is provided as Figure 5. 

Up-gradient and down-gradient samples were collected to evaluate the lateral extent of 
potential constituent migration and to establish background soil constituent concentrations in 
the vicinity of the P-4 mudpit. These samples were collected from an undisturbed location, 
immediately up-and-down gradient of the SWMU area. Up-gradient and down-gradient 
metals samples were collected at both the 12-24 inch and 60-72 inch depths. Background 
sample locations were selected by the sampling team during the sampling visit. Sample 
locations were noted in the sample logbook, and sampling location maps were revised to 
reflect the location of up-gradient and down-gradient samples. 

A tractor mounted power auger was used to drill an 8-inch diameter borehole to the 
appropriate sampling depth. A stainless tube sampler was used to collect a core sample for 
organic analytes from both the 12-24 inch and 60-72 inch depths. A disposable teflon scoop 
was generally used to collect metals constituent samples from the 12--24 inch depth. Metal 
constituent samples were collected in one liter (1000 ml) clear glass bottles with teflon lined 
lids. Volatile organic constituent samples were collected in four ounce (125 ml) clear glass 
bottles with welded septum lids. 
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Table 9 

NUMBER OF SAMPLES: 

Inorganic Analysis 

Organic Analysis 

NUMBER OF DUPLICATE SAMPLES: 

Inorganic Analysis 

Organic Analysis 

NUMBER OF EQUIPMENT BLANKS: 

Inorganic Analysis 

.... 
Organic Analysis 

NUMBER OF FIELD BLANKS: 

Inorganic Analysis 
.... 

Organic Analysis 
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12 - 24" 

4 

2 

0 

0 

1 

1 

1 

1 

·.· 
.. ·.·· .. 

60 - 72" 

4 

2 

0 

0 

0 

0 

0 

0 



5.4 Data Quality Assurance 

All sample analyses were completed in accordance with SW-846 or equivalent analytical 
protocols. Halliburton NUS Laboratories is the contract laboratory used to analyze all 

- Release Assessment Samples. Sample analytical methods and Quality Assurance/Quality 
Control (QA/QC) requirements have been completed in accordance with the Hallibunon NUS 
Laboratories General Quality Assurance Plan, March 10, 1995. The Halliburton QA plan 

"~ defines all equipment calibration, sample handling, sample analyses, matrix blank, and 
method blank analyses required to meet SW-846 QA/QC requirements. 

''"' 

.... 

..... 

-
"'"' 
.... 

-
.... 

..... 

5.5 Independent Data Validation 

Independent data quality validation was completed by Harding Lawson & Associates (HLA) 
Engineering and Environmental Services. HLA developed a procedure to complete QA/QC 
data package reviews in accordance with the data quality requirements described in 
SW-846 and the Hallibunon NUS Laboratories General Quality Assurance Plan. A copy of 
the independently reviewed analytical data package for SWMU OOlk is provided as 
Appendix 6 . 

5.6 Comparison of Analytical Results and EPA Action Levels at SWMU OOlk 

Appendix D of proposed 40 CFR § 264.521(d), FR Vol. 55, No. 145" VI(D), p.30870, 
establishes criteria for selecting and calculating action levels for soils. Action level 
concentrations in Appendix D assume a chronic exposure through consumption of soil media 
contaminated with hazardous constituents. Criteria for establishing soil action levels can also 
be found in 40 CFR § 264.521 (d), Appendix A. The tables contained in Appendix A provide 
"Examples of Concentrations Meeting Criteria for Action Levels for Air, Water, and Soil 
Media." In order to complete Appendix D, soil action level calculations for samples 
collected at SWMU OOlk, the DOE multiplied all TCLP concentrations by 20 (the total 
concentrations in mg/kg) to obtain the intake assumption used in the Appendix D formula to 
compute the actual action level. 

For all constituents listed in Appendix A and Appendix D, analytical results demonstrate that 
sample constituent concentrations are all below soil action levels. The constituent 
concentration for Lead for all samples collected at was < 0.05 mg/l. This concentration is 
below the Maximum Contaminant Level (MCL) for Lead of 0.05 mg/l established in 
Appendix A. Lead analyses from samples collected at SWMU OOlk have been validated as 
"estimated values" by the independent quality control contract laboratory. Section 6, 
Paragraph 7., documents that the Lead recovery from the laboratory control sample was 72.4 
percent. This value is below the 81.2 percent minimum control limit established in the 
Halliburton NUS Quality Control Procedure, and the 80 percent Functional Guideline 
Criteria established by the EPA in SW-846. Therefore, the Lead results for samples collected 
at SWMU OOlk from batch 38573 were qualified as "estimated values." The results of 
voluntary release assessment samples collected at SWMU OOlk are provided in Table 10. 
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Bore Number: 
Depth (inches): 

Sample Date: 
WID Sample Numben: 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 
Thallium (Tl) 

Leachable Volatiles (mg/L) 
I, I, I-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
Xylenes, total 

B Detected in the blank 

EQ BLANK Equipment Rinse Blank 

FD BLANK Field Blank 

J Estimated value 

NA Not Analyzed 

R Rejected value 

U Not detected; value is method reporting limit 

j 

BORE#! 
12-24 

10/23/95 
RA-95-159 

0.1 UB 
0.63 B 

0.005 u 
0.02 u 

0.05 UJ 
0.0001 u 

0.2 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

UD Detected in the blank and qualified as not detected 

i 

TABLE 10 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOtk, Mudpit P-4 

BORE#! BORE#2 BORE#2 
60-72 12-24 60-72 

10/23/95 10/23/95 10/23/95 
RA-95-160 RA-95-161 RA-95-162 

0.2UB 0.1 UB 0.1 UB 
0.59B 0.57B 0.74 B 

0.005 u 0.005 u 0.005 u 
0.02 u 0.02 u 0.02 u 

0.05 UJ 0.05 UJ 0.05 UJ 
0.0001 u 0.0001 u 0.0001 u 

0.2 u 0.2U 0.2 u 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
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BORE#3 BORE #3 
12-24 60-72 

I0/23/95 10/23/95 
RA-95-163 RA-95-167 
RA-95-164 RA-95-168 

0.2UB 0.1 UB 
0.59B 0.59B 

0.005 u 0.005 u 
0.02 u 0,02 u 

0.05 UJ 0.05 UJ 
0.0001 u 0.0001 u 

0.2 u 0.2 u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 

0.1 u 0.1 u 
0.05 u 0.05 u 

BORE #4 
12-24 

10/23/95 
RA-95-169 
RA-95-170 

0.2 UB 
0.6B 

0.005 u 
0.02 u 

0.05 UJ 
0.0001 u 

0.2 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.05 u 
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BORE#4 
60-72 

10/23/95 
RA-95-171 
RA-95-172 

0.1 u 
0.76B 

0.005 u 
0,02 u 

0.05 UJ 
0.0001 J 

0.2 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.05 u 
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Bore Number: EQ BLANK 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 

Thallium (Tl) 

Leachable Volatiles (mg/L) 
I, I, I-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
Xylenes, total 

B Dctcc1ed in the blank 

EQ BLANK Equipment Rinse Blank 

FD BLANK Field Blank 

1 Estimated value 

NA Not Analyzed 

R Rejected value 

U Not detected; value is method reporting limit 

10/23/95 
RA-95-165 
RA-95-166 

0.1 u 
0.048 UB 

0.005 u 
0.02 u 
0.05 u 

0.0001 u 
0.2 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 

0.05 u 

UB Detected in the blank ond qualified as not detected 

I !!' • 

FD BLANK 

10/23/95 
RA-95-173 
RA-95-174 

0.1 u 
0.038 UB 

0.005 u 
0.02 u 
0.05 u 

0.0001 u 
0.2 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 

0.05 u 

1 1!"; 

TABLE 10 (cont.) 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOlk, Mudpit P-4 
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No action levels are established in Appendices A, D, or F for Barium, Benzene, Thallium or 
Vinyl Chloride tested at SWMU OOlk. For these analytes, only Barium was detected above 
the method detection limit. It is important to note that constituent concentrations for these 
analytes collected inside the SWMU mudpit areas are identical to concentrations for both up-

""' gradient and down-gradient background samples. 

..... 

., .. 

..... 

5. 7 Evaluation of Selected Analytical Results Using Risk Based Concentrations 

The DOE used the RBC table to evaluate the analytical results for Barium, Benzene, 
Thallium, and Vinyl Chloride samples collected at SWMU OOlk. These criteria appeared to 
most closely match the parameters established in Appendix D. The SSL for transfers to 
groundwater are not appropriate because geologic data demonstrates that any potential release 
of hazardous constituents from SWMU OOlk to groundwater is extremely remote. 

The RBC soil concentration for Barium is 140,000 mg/kg, the analytical results for Barium 
at SWMU OOlk ranged from 0.57 mg/l to 0.76 mg/I. These TCLP concentrations can be 
converted to total concentrations (mg/kg equivalent) by multiplying the TCLP concentration 
by 20. Thus the total concentration equivalent for Barium analytes at SWMU OOlk range 
from 11.4 mg/kg to 15.2 mg/kg, significantly below the 140,000 mg/kg RBC soil 
concentration. 

Using the same methodology, the Region III RBC soil concentration for Benzene is 
200 mg/kg. Benzene concentrations at SWMU OOlk were all listed at below the TCLP 
method detection limit of < 0.05 mg/I. Converting the TCLP concentration to total 
concentrations, the total Benzene concentration for all samples at SWMU OOlk is 
< 1.0 mg/kg, significantly below the 200 mg/kg RBC soil concentration. 

No RBC industrial soil ingestion concentration is provided in Table 1 for Thallium, however, 
an SSL for soil transfers to groundwater of 0.4 mg/kg is provided. As discussed earlier, 
geologic data demonstrates that the release of constituents from SWMU OOlk to groundwater 
is extremely remote. Thus, a soil screening concentration has limited application at this site. 
However, TCLP analytical concentrations for samples collected inside the mudpit area and 
for up and down gradient background samples are below SW-846 method detection limits . 

The RBC soil concentration for Vinyl Chloride is 3.0 mg/kg. TCLP analyses for Vinyl 
Chloride at all of the boreholes sampled at SWMU OOlk had concentrations of < 0.1 mg/I. 
Converting the Vinyl Chloride TCLP concentration to total concentrations, the total Vinyl 
Chloride concentration for each of the samples collected at SWMU OOlk is < 2.0 mg/kg. 
Thus, the Vinyl Chloride concentration for all samples collected at the SWMU OOlk are 
below both the method detection limit and the Region III risk based concentrations for 
industrial soils. 
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5.8 Proposed Corrective Actions at SWMU OOlk 

Based on the criteria provided in proposed 40 CFR § 264.514 FR Vol. 55, No. 145, VI(D), 
p. 30813, the voluntary release assessment analytical data collected at SWMU OOlk 
demonstrates that no release of hazardous constituents has occurred. This data clearly 
demonstrates that there is no threat to human health or the environment from drilling 
activities conducted at SWMU OOlk and that additional RFI assessments are not required. 
In fact, thousands of similar mudpits exist immediately outside the WIPP boundary, and the 
regulations do not require additional corrective actions at these sites. 

Because it is the EPA's intent to encourage voluntary corrective actions as described in the 
preamble of the Proposed Subpart S Rule, the DOE requests that aftf~r appropriate public 
review and agency approval, a No Further Action determination be granted for SWMU OOlk 
prior to the issuance of the RCRA Part B Permit for the WIPP. If this determination is 
supported by both the EPA and NMED, this site will be replanted with native vegetation, in 
accordance with guidelines developed in the WIPP Land Management Plan 
(DOE WIPP 93-004). 
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APPENDIX 1 

EPA Reqion III Risk-Based concentration Table for the 
Period July 1995 - December 1995 
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SUBJECT: 

FROM: 

TO: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region Ill 

841 Chestnut Street 
Philadelphia, Pennsylvania 19107 

October 20, 1995 

Risk-Based Concentration Table, July - December 1995 

Roy L. Smith, Ph.D. 
Office of RCRA 
Technical & Program Support Branch (3HW70) 

RBC Table mailing list 

Attached is the EPA Region III risk-based concentration (RBC) table, which we distribute 
semi-annually to all interested parties . 

IMPORTANT MESSAGE. 

::pp A Region Ill has. established a homepage on the World Wide.. Web which you canjiniiat., 
?http://earthl.epa.gov:BO/ or http://www.epa.gov/. Our homepage will soon include .the·RBC: 
~table in:downloadable form. We.strongly encourage altRBC table users having-Internet:': 
:'.'i;zccess to.obtain i!ze table electronically rather than on paper. In:this.way, users can obtain< 
:-tthe, most current issue immediately in::a.form that can· be, used directly as :input for,1vk> 
?assessment caleulationS. · 11iis distribution method will also save large_ amounts of paper·tlrui:· 
i:cost substantially less.· ·· -· · 

For those lacking Internet access, it's once again time to re-register to receive a paper copy 
of the RBC table. We need to hear from you periodically to ensure that you still have. an· 
interest and that we have your co"ecr address. Please fax your registration request to 
Vanessa Sizer at 215-597-9890, including your name, address, and phone number. Please 
don 't phone to re-register; we need hard copy to document your continued interest. Ifwe, 
don't hear from you by March 30, 1996, we'llassume you no longer need a paper copy; 
Thanks for your ·cooperation. 

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 

The table contains reference doses and carcinogenic potency slopes (obtained from IRIS 
through September l, 1995, HEAST through May 1995, the EPA-NCEA Superfund Health Risk 
Technical Support Center, and other EPA sources) for nearly 600 chemicals. These toxicity 
constants have been combined with "standard" exposure scenarios to calculate RBCs-chemical 
concentrations corresponding to fixed levels of risk (i.e., a hazard quotient of l, or lifetime cancer 
risk of 10-6, whichever occurs at a lower concentration) in water, air, fish tissue, and soil. 

The RBC table also includes soil screening levels (SSLs) for protection of groundwater 
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and air. Most SSLs were obtained directly from EPA/OSWER's proposed SSL guidance 
document, to which we have added some additional SSLs based on the same methodology. 
Sources of SSLs are noted in the table. SSLs incorporate the same exposure assumptions as 
RBCs, plus additional assumptions needed for inter-media extrapolation. SSLs are therefore 
distinct from RBC;, and should be used only in the framework proposed in the OSWER 
document (available from NTIS as document numbers 9355.4-1, PB95-965530, or EPA540/R-
94/105). 

The Region III toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly 
to citizen inquiries, and spot-check formal baseline risk assessments. The background materials 
provide the complete basis for all the calculations, with the intent of showing users exactly how 
the RBCs were developed. Simply put, RBCs are risk assessments run in reverse. For a single 
contaminant in a single medium, under standard default exposure assumptions, the RBC 
corresponds to the target risk or hazard quotient. 

RBCs also have several important limitations. Specifically 1excluded from consideration 
are ( l) transfers from soil to air and groundwater, and (2) cumulative risk from multiple 
contaminants or media Also, the toxicity information in the table has been assembled by hand, 
and (despite extensive checking and years of use) may contain errors. It's advisable to 
cross-check before relying on any RfDs or CPSs in the table. If you find any errors, please send 
me a note. 

Many users want to know if the risk-based concentrations can be used as valid no-action 
levels or cleanup levels, especially for soils. The answer is a bit compiex. First, it is important 
to realize that the RBC table does not constitute regulation or guidance, and should not be viewed. 
as a substitute for a site-specific risk assessment. For sites where: 

l. A single medium is contaminated; 

2. A single contaminant contributes nearly all of the health risk; 

3. 

4 . 

5. 

Volatilization or leaching of that contaminant from soil is expected not to be 
significant; 

The exposure scenarios used in the RBC table are appropriate for the site; 

The fixed risk levels used in the RBC table are appropriate for the site; and 

6. Risk to ecological receptors is expected not to be significant; 

the risk-based concentrations would probably be protective as no-action levels or cleanup goals. 
However, to the extent that a site deviates from this description, as most do, the RBCs would not 
necessarily be appropriate. 

To summarize,. the table. should generally not be used to (1) set cleanup or no-action 
levels at CERCLA sites or RCRA Corrective Action sites, (2) substitute for EPA guidance for · 
preparing baseline risk assessments, or (3) determine if a waste is ha;zardous under RCRA. 
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ANSWERS TO FREQUENTLY AsKED QUESTIONS 

To help you better understand the RBC table, here are answers to our most often-asked 
questions: - -

1. How can the age-adjusted inhalation factor (11.66) be less than either the inhalation 
rate for a child (12) or for an adult (20)? • . . .. . ... . .. · 

Age-adjusted factors are not intake rates, but rather partial calculations which have 
different units than intake rates do. The fact that these partial calculations have values similar 
to intake rates is really coincidental, an artifact of the similar magnitude of years of exposure and 
time-averaged body weight. 

2. Why does arsenic appear in the RBC table separately as a carcinogen and a non
carcinogen, while other contaminants do not? 

Arsenic is double-entered to ensure that the risk assessor realizes that non-carcinogenic 
concerns are significant for arsenic. Otherwise, one might be tempted to accept a le-4 risk (37 
ppm in residential soil), when the oral reference dose would be exceeded at 23 ppm. 

Also, EPA has a little-known risk management policy for arsenic (dating from 1988) that 
suggests that arsenic-related cancer risks of up to I e-3 can be accepted because the cancers are 
squamous cell carcinomas with a low mortality rate. Thus, noncarcinogenic RBCs represent an 
important limitation on acceptable arsenic concentrations. 

3. Many contaminants have no inhaled reference dose or carcinogenic potency slope in 
IRIS. yet these numbers appear in the RBC table with IRIS given as the source. Where did the 
numbers come from? 

Most inhaled reference doses and potency slopes in the RBC table are converted from 
reference concentrations and unit risk values which do appear in IRIS. These conversions assume 
70-kg persons inhaling 20 m3/d. For example, the inhalation unit risk for arsenic (4.3e-3 risk per 
µg/m3

) is divided by 20 m:i/d and multiplied by 70 kg times 1000 µg/mg, yielding a CPSi of 15.1 
risk per mg/kg/d. 

4. ·Why does the RBC table base soil RBCs for cadmium and manganese on reference 
doses that apply only to drinking water? 

The RBC table's use of the drinking water RfDs for cadmium and manganese reflects (1) 
the limited space available in the already-crowded table, and (2) the intended use of the table as 
a screening tool rather than a source of cleanup levels (thereby making false positives acceptable). 
For a formal risk assessment, Region III would use the food R:fDs for soil ingestion. 

At this time, only two substances (as far as we know) have distinct oral R.fDs for water 
and food--cadmium and manganese. Adding the two food R:fDs to the table would require an 
entire column. which would be about 99.9% blank. The table has become so crowded that it· 
would be difficult to accommodate another column. Also, we"Slven this problem a relatively low 

". 
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priority because the table's primary purpose is to identify environmental problems needing further 
study. RBCs were never intended for uncritical use as cleanup levels, merely to identify potential 
problems which need a closer look. 

5. What is the source of the child inhalation rate of 12 m3/d? 

The calculation comes from basic physiology. ·w.s a ~caling 9f.the mass-specific 20 m3/d 
rate for adults from a body mass of 70 kg to 15 kg, using the 213 power of mass, as follows: 

Let: !Rem = 
IRc = 

mass-specific child inhalation irate (m3/kg/d) 
child inhalation rate (m3/d) 

20 m3/d + 70kg = 0.286 m3/kg/d (mass-specific adult inhalation rate) 

0.286 m3/kg/d x (70·67
) = (!Rem) x (l 5·67

) 

!Rem = (0.286) x (70·67
) + ( 15 67

) = 0.286 x 2.807 = 0.803 m3/kg/d 

IRc =!Rem x 15kg = 0.803 m3/kg/d x 15kg = 12.04 m3/d 

A short (but algebraically equivalent) way to do the conversion: 

· 20 x (15 + 70}333 = 11.97 (different from, but actually more correct than, 12.04 because 
of rounding error in the long form). 

6. Can the oral RjDs in the REC table be applied to dermal exposure? 

Not directly. EPA' s Office of Research and Development is working on dermal Rills for 
some substances, but has not yet produced any final values. When dermal Rills do appear. they 
will undoubtedly be based on absorbed dose rather than administered dose. Oral Rills are 
(usually) based on administered dose and therefore tacitly include a GI absorption factor. Thus, 
any use of oral RIDs in dermal risk calculations would have to involve removing this absorption 
factor. 

7. The exposure variables table in the REC background document lists the averaging time 
for non-carcinogens as "ED*365". What does that mean? 

ED is exposure duration, in years. Multiplying ED by 365 simply converts the duration 
to days. In fact, the ED term is included in both the numerator and denominator of the RBC 
algorithms for non-cancer risk, canceling it altogether. We expressed the algorithm this way to 
allow users to realize this. The total exposure is really corrected only by EF (days exposed per 
year) divided by 365. (Note that this explanation applies to noncarcinogenic risk only; for 
carcinogens, exposure is pro-rated over the number of days in a 70-year life span.) 

8. Why is inorganic lead not included in the REC table? 

The reason lead is missing from the RBC table is simple, and fundamental: EPA has no 

\ 
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reference dose or potency slope for inorganic lead, so it wasn't possible to calculate risk-based. 
concentrations. EPA considers lead a special case because: 

(1) Lead is ubiquitous in all media. so human exposure comes from multiple sources. 
Comparing single-medium exposures with a reference dose would be misleading~ 

(2) If EPA -did develop a ·reference dose for -lead by the -same methods .other reference doses, 
we would probably find that most people already exceed it. Since EPA already knows 
this and is moving aggressively to lower lead releases nationally, such fmdings at 
individual sites would be irrelevant and unduly alarming. 

(3) EPA decided to take a new approach to separate important lead exposures from trivial 
ones. EPA developed a computer model (the IEUBK model) which predicts children's 
~lood lead concentrations using lead levels in various media as inputs. The idea is to 
evaluate a child's entire environment, and reduce lead exposures in the most cost-effective 
way. 

On the practical side, there are several EPA policies which effectively substitute for RBCs. 
The EPA Office of Solid Waste has released a detailed directive on risk assessment and cleanup 
of residential soil lead. The directive recommends that soil lead levels less than 400 ppm be 
considered safe for residential use. Above that level, .the document suggests collecting certain 
types of data and modeling children's blood lead with the IEUBK model. For the purposes of 
the RBC table, the de facto residential soil number would be 400 mg/kg. For water, we suggest 
15 ppb (from the national EPA Action Level), and for air, the National Ambient Air Quality 
Standard. · 

9. Where did the potency slopes for carcinogenic P AHs come from? 

The source of the potency slopes for P AHs is "Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons", Final Draft, EPA Environmental Criteria and 
Assessment Office, Cincinnati, OH. It's available from NTIS as document number ECAO-CIN-
842 (March, 1993). The slopes are expressed in terms of order-of-magnitude equivalence factors 
relating the compounds to benzo[a]pyrene; we have converted these TEQs to potency slopes to 
fit the format of the table. 

JO. May I please have a copy of the January 199i RBC table? 

We're sorry, but no. The RBC table doesn't represent regulation or guidance, so past 
issues should have no legal importance. Each time we update the table we destroy all obsolete 
copies, electronic and paper. We do this to ensure that only one set of RBCs, that based on 
current information, exists at any time. · 

I I. I've noticed that some soil RBCs are I million parts per million. Since some of these 
substances are liquids, that's obviously ridiculous. What is that basis for these calculations? 

A soil RBC of 1 million parts per million means that no amount of the contaminant in 
soil will cause a receptor to exceed the oral reference dose by incidental ingestion of soil. In 
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fact, some contaminants would have RBCs of more than 1 million ppm, but the algorithms cap 
concentrations at 100%. The reason we retain these.admittedly impossible numbers is to let users 
see that the contaminant is not a threat via soil ingestion. 

However, it's important ~o realize that the RBC calculations do not consider the potential 
of soil contaminants to leach to groundwater or escape to air by volatilization or dust entrainment. 
To consider these inter-media transfers, it's necessary to.either.monitor air and groundwater, or 
to use a model. Measured or modeled air and groundwater· concentrations should then be 
compared to the RBCs for air and tap water . 

We have begun to incorporate inter-media transfers into the RBC table in the form of soil 
screening levels (SSLs). However, EPA Headquarters has proposed only about a hundred SSLs 
so far, so the list is still rather short. 

12. Please elaborate on the meaning of the 'W' source code in the table. 

The "W" code means that a reference dose or potency slope for a contaminant is currently 
not present on either IRIS or HEAST, but that it once was present on either IRIS or HEAST and 
was removed. Such withdrawal usually indicates that consensus on the number no longer exists 
among EPA scientists, but not that EPA believes the contaminant to be unimportant. Older 
versions of the RBC table had separate codes for IRIS and HEAST withdrawals, but we changed 
to a single code for both because, after all, it hardly matters. 

We retain withdrawn numbers in the table because we still need to deal with these 
contaminants during the sometimes very long delays before replacement numbers are ready. We 
take the position. that for the purpose of screening an obsolete RBC is better than none at all. 
The '\V' code should serve as a clear warning that before making any serious decision involving 
that contaminant you \\fill need to develop an interim value based on current scientific 
understanding. 

If you are assessing risks at a site where a major contaminant is coded "W", consider 
working with your Regional EPA risk assessor to develop a current toxicity constant. If the site 
is being studied under CERCLA, the EP A-NCEA Regional Technical Support group may be able 
to assist. 

13. Can I get copies of supporting documents for interim toxicity constants which are 
coded "E" in the RBC table? 

Unfortunately, Region 3 does :q.ot have a complete set of supporting documents. The 
EP A-N CEA S uperfund Health Risk Technical Support Center prepares these interim toxicity 
constants in response to site-specific requests from Regional risk assessors, and sends the 
documentation only to the requestor. The RBC tables contain only the interim values (those with 
"E" codes) that we've either requested ourselves or otherwise obtained copies of. There may be 
many more interim values of which we are unaware. Also, we don't receive automatic updates 
when NCEA revisits a contaminant, so it's likely that some interim values in the RBC table are 
obsolete. 

\· 
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It has been NCEA's policy to deny requests for documen_tation of interim toxicity. 
constants. Although Region 3 has sometimes provided this documentation on request, for the 
above-stated reasons we have no assurance that the documentation, or even the interim numbers, 
are current. We've decided to discontinue distributing information that may be misleading. If 
one of the "E"-coded contaminants is a major risk contributor at your site, we strongly suggest 
that you work with EPA to develop an up-to-date reference dose or slope factor. -

CHANGES IN THIS ISSUE OF THE RBC TABLE 

New or revised EPA toxicity constants are now marked with "**" before the contaminant 
name~ This is to help users qltickly pick out substances with new RBCs. Fomierly these 
contaminants were printed in underlined boldface type that copied badly. A new basis code, "M" 
for MCL, has been added to the upper right comer of each page. This code denotes soil 
screening levels for groundwater protection that are based on EPA Maximum Contaminant 
Levels. 

If you want to raise issues or get answers to questions about the RBC table, please call 
the Technical Support Help Line at 215-597-1116. The line has a voice mail system to take your 
calls if we're not available. We'll return your call as soon as we can. Please limit calls to RBC 
issues; if you have a question about applying RBCs to a site, please call the EPA Regional office 
handling the project. Thanks for your help and cooperation, and we hope the RBC table 
continues to be a useful resource. 

Attachment 
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Development of Risk-Based Concentrations 

General 

Roy L. Smith, Ph.D. 
Toxicologist 

October 4, 1995 

Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated for 
each compound for each pathway. The concentration in the table is the lower of the two, 
rounded to two significant figures. The following terms and values were used in the calcu
lations: 

Exposure variables Value Symbol 
General: 

Carcinogenic potency slope oral (risk per mg/kg/d): • CPSo 
Carcinogenic potency slope inhaled (risk per mg/kg/d): • CPSi 
Reference dose oral (mg/kg/d): • RfDo 
Reference dose inhaled (mg/kg/d): • RfDi 
Target cancer risk: le-06 TR 
Target hazard quotient: 1 TIIQ 

Body weight, adult (kg): 70 BWa 
Body weight, age 1-6 (kg): 15 BWc 
Averaging time carcinogens ( d): 25550 ATc 
Averaging time non-carcinogens (d): ED*365 ATn 
Inhalation, adult (m3/d): 20 IRAa 
Inhalation, child (m3/d): 12 IRAc 
Inhalation factor, age-adjusted (m3-y/kg-d): 11.66 IFAadj 
Tap water ingestion, adult (lld): 2 IRWa 

Tap water ingestion, age 1-6 (lld): 1 IR We 

Tap water ingestion factor, age-adjusted (L-y/kg-d): 1.09 IFWadj 
Fish ingestion (g/d): 54 IRF 

Soil ingestion, adult (mg/d): 100 IRSa 
Soil ingestion, age 1-6 (mg/d): 200 IRSc 
Soil ingestion factor, age adjusted (mg-y/kg-d): 114.29 IFSadj 

Residential: 
Exposure frequency ( d/y): 350 EFr 
Exposure duration, total (y): 30 EDtot 
Exposure duration, age 1-6 (y): 6 EDc 
Volatilization factor (Um3): o.s K 
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./Eiposure ·variables . . . ·.· ... , ..... · ....... ·. 

Occupational: 

E.xposure frequency (d/y): 250 EFo 
E.xposure duration (y): 25 EDo 
Fraction of contaminated soil ingested (unitless) O.S FC 

•:•Contaminant-specifictoxicological constants. The priority among sources of .toxicological constants·was:as 
follows: (l) IRIS,· (2). HEAST; .. (3) HEAST" alternative method. (4)EPA~NCEA Superfund Health·::RiSk. 
Technical Support Center~:(S)withdrawn from IRIS orHEAST;·and (6)otherEPA documents. Each sciuri:e 
was used onJy if numbers.from higher"priority sources were unavailable. Th:e. EPASuperfundHeaitb·::Risk 
Technical. Support: CCnter, ·part -of the EPA National. Center for Environmental ASsessmentfa: Cim:irinatt 
develops provisional RfD.S and CPSs on ·request for contaminants not in IRIS or HEAST:· These proviSmnl!J 
values are labcled."E = EPA-NCEA provisional" in:the table. It is possible they may be obsolete~ Ifnne·of 
the "E" constants is important to a Superfund risk assessment, consider requesting,Jhrough a Regional.risk 
assessor, a new provisional value~ •·.-.::::::::--· 

Age-adjusted factors 

Because contact rates with tap water, ambient air, and residential soil are different for 
children and adults, carcinogenic risks during the first 30 years of life were calculated using 
age-adjusted factors. These factors approximated the integrated exposure from birth until 
age 30 by combining contact rates, body weights, and exposure durations for two age groups 
- small children and adults. The age-adjusted factor for soil was obtained from RAGS IB; 
the .others were developed by analogy. 

Air inhalation 
ffeAad1J. !!±:1::. = EDc · IRAc + ( EDtot - EDg · IRAa 

q·d BWc BWa 

Tap water ingestion 

IFWad7J. .!::L. "' 
kg·d 

Soil ingestion 

EDc · IR We + ( ED tot - EDCi · IR 'ITT 
BWc BWa 

JFSad1J. mry "' EDc · IRSc ( EDtot - EDg · IRSa 
q·d BWc + BWa 

Residential water 

Volatilization terms were calculated only for compounds with a mark in the "VOC" column. 
Compounds having a Henry's Law constant greater than 10·' were considered volatile. The 
list may be incomplete, but is unlikely to include false positives. The equations and the 
volatilization factor (K, above) were obtained from RAGS IB. Oral potency slopes and 
reference doses were used for both oral and inhaled exposures for volatile compounds 
lacking inhalation values. Inhaled potency slopes were substituted for unavailable oral· 
potency slopes only for volatile compounds; inhaled RfDs were substituted for unavailable 
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oral RfDs for both volatile and non-volatile compounds. RBCs for carcinogens were based 
on combined childhood and adult exposure; for non-carcinogens RBCs we.re based on adult 
exposure. 

Carcinogens 

·-"TR·· ATc · 1000 1:4. 
~CE:8.= m 

L EFr · ( [ K · IFAadj · CPSi] + [ IFWadj · CPSo] ) 

Non-carcinogens 

'IHQ BWa· ATn · 1000 EL 
~C & = ------------......,m~r~,,... 

L EFr · EDtot · ( K · 1108 + JR w_31 
Ambient air 

RJD1 RJDoJ 

Oral potency slopes and references were used where inhalation values were not available. 
RBCs for carcinogens were based on combined childhood and adult exposure; for non
carcinogens RBCs were based on adult exposure. 

Carcinogens 

TR· ATc · 1000 EL 
. ~C !!:..!.. = ~=------=m=-'~ 

at EFr · IFAadj · CPSi 

Non-carcinogens 

'IHQ RfDi · BWa· ATn · 1000 !!:..!.. 
msr 

Edible fish 

~C!!:..!..= 
rd EFr · EDtot · IRAa 

All RBCs were based on adult exposure. 

Carcinogens 

Non-carcinogens 

TR· BWa· ATc 

EFr · EDtot · !RF 
1000 L 

kg 

· CPSo 

~C !!!ff = 17f0 RfDo · BWa· ATn 
kg EFr · EDtot !RF 

· 1000 L .q. 



..... 

-

-

EPA Region Ill Risk-Based Concentration Table: R.L Smith (October 4, 1995) 

Commercial/industrial soil ingestion 

RBCs were based on adult occupational exposure, including an assumption that only 50% 
of total soil ingestion is work-related. · 

Carcinogens 
RBC !!!S = ____ TR_B~w.1,.,..11_· A_._Tc ___ _ 

k1 EFo- EDo. IRSa . FC. a'So 
10 6 !!!S q 

Non-carcinogens 
RBC !!!S = 1110 RJDo · BWa · ATn 

kl EFo · EDo· IRSa · FC 
10 6 !!!S q 

Residential soil ingestion 

RBCs for carcinogens were based on combined childhood and adult exposure; RBCs for 
non-carcinogens were based on childhood exposure only. 

Carcinogens 

Non-carcinogens 

RBC !ES = ----..,TR=·-A.,..,Tt._c __ _ 
kl EFI · IFSadj · CPSo 

10 6 !ES q 

RBC !!!S = 1110 RJDo · BWc· ATn 
k1 EFr . EDc. IRSc 

10 6 !ES 
kg 

Development of Soil Screening Levels 

General 

In December 1994 the EPA Office of Solid Waste and Emergency Response proposed Soil 
ScreeningGuidance (Document9355.4-l,PB95-963530,EPA540/R-94/101, available through 
NTIS at 703-487-4650). This draft document provides (1) a framework in which soil 
screening levels are to be used, (2) a detailed methodology for calculating soil screening 
levels, and (3) soil screening levels for 107 substances. 

Consistent with this new guidance, the risk-based .concentration table now includes two 
columns of generic soil screening levels (SSI.s). _OSWER's 107 ~proposed soil screening 
levels have been added verbatim. In addition, the proposed SSL methodology has been 
used to calculate. soil screening levels for more substances, which are also included in the 

.. ···- -
\. 
'. 
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new table. The table clearly distinguishes the OSWER SSI.s from the "unofficial" ones. . 

These SSI.s provide reasonable maximum estimates of transfers of contaminants from soil 
to other media. One column contains soil concentrations protective of groundwater quality; 
the other contains soil concentrations protective of air quality. "Protective11 is definec · :1 the 
same terms as the risk-based concentrations for tap water and air -- that residential c~ntact 
scenarios will yield a fixed upper ·bound risk of" 10..(j or a fixed· hazard quotient of .1 
(whichever occurs at the lower concentration). 

OSWER's SSLs should be used only within the framework proposed in the guidance document. 
The additional SSLs included in the RBC table are intended for the same uses (although they 
obviously carry less weight than the formally proposed numbers). 

The SSI.s are based on the following assumptions: 

Input variables Value Symbol•· 

Surface soil moisture content (g/g) 0.1 w. 
Vadose zone soil moisture content (kg/kg) 0.2 WV 
Surface soil bulk di.!nsity (g/cm3

) 1.5 p .. 
Vadose zone soil bulk density (kg/L) 1.5 pbv 
Surface soil particle density (g/cm3

) 2.65 p. 
Vadose zone soil particle density (g/cm3) 2.65 PIV 
Total surface soil porosity (L pore IL soil) 0.43 N, 

Total vadose zone soil porosity (L pore1L soil) 0.43 NV 
Air-filled surface soil porosity (L air1L soil) 0.28 {)u 

Water-filled surface soil porosity (L water/L soil) 0.15 ().,. 

Air-filled vadose zone soil porosity (L air1L soil) 0.13 e.., 
Water-filled vadose zone soil porosity (L water1L soil) 0.30 e.,., 
Organic carbon fraction of surface soil (g/g) 0.006 FOC, 

Organic carbon fraction of vadose zone soil (g/g) 0.002 FOCv 
Dispersion factor for 0.5 acres (g/mls per kg/m3) 35.1 Q/C 

Particulate emission factor (m3/kg) 6.79e+08 PEF 

Exposure interval ( s) 9.50e+08 T 

Dilution-attenuation factor (unitless) 10 OAF 

•:Symbols were adjusted, variables were rearranged, and derived and chemical-specific variables were omitted 
for simplicity and clarity. F:-::sentation of the input variables in a single table using the same terms as:iJi·the 
OSWER SSL document wou1d have been confusing. The terms used here are generally similar to OSWER•s, 
and can easily be compared with the SSL guidance document 

With two exceptions described in the following section, SSL calculations were based on the 
same algorithms presented in the OSWER draft SSL guidance document. For details of the· 
calculations (and for general background information on SSI.s ), I strongly recommend 
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consulting that document. The "unofficial" SSLs were developed under the following 
conditions: 

Soil Screening Levels for Inhalation 

Inhaled reference doses and potency slopes were used if available. If inhalation values were 
not available, oral RfDs· and potency slopes were s·ubstituted.· SSLs were· calculated only for 
substances for which aqueous solubility, Koc, Henry's Law constant, and diffusivity in air 
were available. SSLs were calculated only for substances for which a volatilization factor 
could be calculated. This was done because OSWER's large proposed particulate emission 
factor rendered it pointless to estimate SSLs for particulate emissions alone. The ·final 
calculated SSL shown in the RBC table is the smaller of the risk-based SSL and the soil 
saturation concentration. All calculated SSLs were rounded to 2 significant figures. 

The OSWER risk algorithms for inhalation were revised in order to be consistent with the 
rest of the RBC table. Only calculated SSLs were affected by this; SSLs proposed by 
OSWER are presented verbatim. Calculated SSLs for inhalation of carcinogens were based 
on an integrated lifetime exposure rather than adult exposure. SSLs for inhalation of 
noncarcinogens were based on adult exposure for 350 days per year rather than 365 days per 
year. The following algorithms were used to calculate inhalation SSLs: 

Carcinogens 

SSL 

Non-carcinogens 

SSL 

.!!!I = ______ TR_·_A_Tt._c _____ _ 

kl EFr · IFAadj · ( ~ + p:kF) · G'Si 

!!!I = ___ m_o_·_B_m_a_· _A_TJ_n_·_RfD. ___ ·i __ 

kg EFr · EDtot ·IRAa · ( ~ + pk=j 

Soil Screening Levels for Groundwater Use 

All algorithms were as proposed by OSWER. MCLs were used as target groundwater 
concentrations if available. If MCI..s were unavailable the risk-based concentration in the 
"tap water'' column of the RBC table was used as the target groundwater concentration. All 
SSLs for groundwater are based on a dilution-attenuation factor (DAF) of 10. Since these 
SSLs scale linearly with DAF, the SSLs for DAF= 1 would be ten times lower. They were 
omitted to conserve space. All groundwater SSLs were rounded to 2 significant figures and 
capped at unity~ 

.i 
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---- -----------~ ----- .. ~- - - -- -
Sources: /=IRIS ll=JJEAST A=JlEASTa/lemate W= Withdmwn from IRIS or l/E.4ST Basis: C=carcinogenic effecu N=noncart:inogenlc effecU E=EP A draft Soll Screening Level 

E=EPA-NCEA Re1!ional Sum10rt provisional >'alue O=Other EP.4 documenrs. S=soi/ .raturolion concentmtion M=EPAMCL. 

Risk-Based Concentrations Soil Screm.ins. {,evcls· •. 

v Tap Ambient Soil Jnaestion . 'transfers rrom solf iO: 
RIDo -kam; CPSo C(>Si 0 Water Air Fish Industrial Residentia I Ait · I Groutidwater 

mg~g/d _!!!~g~ _!g:d/nia kR-dfinR 
--·-

' rrig~Ll_m~g_ I miUkit Contaminant CAS CJ~ 11a/m3 nill/h ,__!!!~ll 
Acepbate 30560191 4.00E-03 I 8.70E-03 I 7.7 c 0 72 c 0.36 c 660 c 73 c 

Aceiatdehyde 75070 2.57E-03 I 7.70E-03 I 94 N 0.81 c 

Acelochlor 34256821 2.00E-02 I 730 N 73 N 27 N 41000 N J600 N 

Acetone 67641 l.OOE-01 I 3700 N 370" 140 N 200000 N 7800 N 62000 E 8 E 

Acetone cyanohydrin 15865 7.00E-02 " 4.00E-02 A 2600 N 150 N 95 N 140000 N : 5500 .. 

Acetonitrile 75078 6.00E-OJ I I .41E-02 A 220 N 52 N 8.f N f2000 N • 47~-~· --·--- -~---

Acetophenone 98862 l.OOE-01 I 5.71E-06 w ll!I 0.042 N 0.02f N f40 N 200000 N 7800 N 

Acitluorfen 62476599 l.JOE-02 I 470 N 47 N f8 N 27000 N IOOO N 

Acrolein 107028 2 OOE-02 " 5.71E-06 I 7JQ N 0.021 N 27 N 41000 N f600 N -
Acrylamide 790(,, 2.00E-04 I 4.50E+OO I 4.SSE+OO I 0.015 c 0.0014 c 0.0007 c 1.3 c 0.14 c 

Acrylic acid 79107 5.00E-01 I 2 86E04 I (8000 N I N 680 N IE+06 N 39000 N 
.. 

Acrvlonitrile 107131 I.DOE-OJ H 5.71E-04 I 5.40E-O I I 2 JBE-01 I 0.12 c 0.026 c 0.0058 c 11 c 1.2 c 

Alachlor · 15972608 l.OOE-02 I 8.00E-02" 0.84 c 0.078 c 0.039 c 72 c 8 c 

Alar IS96845 l.50E-01 I S500 N S50 N 200 N ]J0000 N 12000 .. 

Aldicarb 116063 l.OOE-03 I 37 N 3.7 H J.4 H 2000 N 78 N S70 a 0.036 • 

Aldicarb sulfone 1646884 l.OOE-OJ I 37 H 3.7 H J.4 N 2000 N 78 N 

Aldrin 309002 J.OOE-05 I l.70Et01 I l.71E+OI I 0.004 c 0.00037 c 0.00019 c 0.34 c O.OJ8 c 0.5 E 0.005 l 

~~y 74223646 2.SOE-01 I 9f00 H 9f0 H 340 N 510000 N 20000 N -----· -----·----- -- . 

Ally! !Jlcohol 107186 5.00E-03 I 180 N 18 N 6.8 N 10000 " 390 N 

Ally! chloride 107051 5.00E-02 w 2.86E04 I 1800 N I N 68" 100000 H 3900 N 

Aluminum 7429905 l.OOEtOO E 37000 N 3700 N 1400 N IEt06 N 78000 N -------~-· --
Aluminum phosphide 20859738 4.00E-04 I IS N 1.5 N 0.54 N 820 N 31 N 

Amdro 67485294 3.00E-04 I II H f.I N 0.41 N 610 N 23 N 

Ametryn 8J4128 9 DOE-OJ I 330 N 3J H 12 N 18000 N 700 N -----
m-Aminopbenol 591275 7.00E-02 H 2600 N 260 H 95 N 140000 " 5500 N 

4-Aminopyridine 504245 2.00E-05 II 0.7J N 0.073 N 0.027 H 41 N J.6 N 

Amitraz 33089611 2.50E-03 I 91 N 9.1 H 3.4 N 5100 N 200 N 

Ammonia 7664417 2.86E-02 I IOOO N f00 N 

Ammonium sulfamate 7773060 2.00E-01 I 7300 N 730 H 270 N ~J0000 N 16000 N 

Aniline 62533 2.86E-04 I 5.70E-03 I f0 N I H o.ss c 1000 c 110 c 4S" 0.031 .. 
Antimony and compounds 7440360 4.00E-04 I 15 N l.S H 0.54 N 820 N 31 N 

Antimony pentoxide 1314609 S.OOE-04 H 18 N J.8 H 0.68 H IOOO H 39 N 

~timonr~tassium lartrate 304610 9.00E-04 II ---·- -·--·-~- -- ---
3J N 3.3 N 1.2 N J800 N 70 N 

Anlimony tclroxide 1332316 400E-04 H IS N J.5 N 0.54 N 820 N ]J N 

Antimony trioxide 1309644 400E-04 H J5 N J.S N 0.54 N 820 N 31 N 

Aoollo 74115245 1.30E-02 I 470 N 47 N J8 N 27000 N 1000. 
Ara mite 140578 S.OOE-02 H 2.SOE-02 I 2.49E-02 I 2.7 c 0.2S c 0.13 c 230 i: 26 [ ·-~ 

Arsenic ' 7440J82 3.00E-04 I II H I.I " 0.41 N 610 " 23 H 380 £ IS E 

••Arsenic las can:iooizen l 7440J82 l.50l•u0 I l.SIEtOI I 0.04S c 0.00041 c 
I 

0.0021 c 3.8 c 0.43 c 380 I IS 1 -
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Sourcu: /=IRIS H=HEAST A=HEAST alternate W= Withdrawn from IRIS or HEAST 
E=EPA-NCEA Rttional Suaoort provisional value O=Other EPA documents. 

· ... : ·, 

&J~~~nt RfDo RfDi 
.. :.·: 

CAS ~~d~Wd 
Arsine 7784421 l.43E-OS I 

Assure 76578148 9.00E-03 I 

Asulam 333771! S.OOE-02 I 

Atnlzino 1912249 3.SOE-02 I 

A vennectin BI 65195553 4.00E-04 I 

Am benzene 103333 

. Barium and compounds 7440393 7.00E-02 I J.436.()4 A 

Baygon 114261 4.00E-03 I 

Bayletoo 43121433 3.00E-02 I 

Baytbroid 683S937S 2.SOE-02 1 

Benefio 1861401 3.00E-01 I 

Benomyl 17804352 S.OOE-02 I 

Bentaron 250S1890 2.SOE-03 I 

Ben1.1lde~yde 100527 I.DOE-DI I 

Benzene 71432 l.71E-Ol E 

Benzenelbiol 10898S l.OOE-05 H 

Benzidine 92875 3.00E-03 I 

Benzoic acid 65850 4.00E+OO 1 

Benzotrichloride 98077 

Benzyl alcohol 100516 3.00E-01 H 

Benzvl chloride 100447 

Beryllium and compounds 7440417 S.OOE-03 1 

Bidrin· 141662 l.OOE-04 I 

Bipheolhrin [falstar) 82657043 l.SOE-02 1 

l, 1-Bipbenyi 92524 S.OOE-02 I 

Bis(2-chloroelbyl)elher 111444 
BisC2-chloroiso1>ro1>vOelher 39638329 4.00E-02 I 

!Jis( cbloromethyl)etber S42881 
Bis(2-chloro-l-methylethyl)ether 

Bis(2-ethvlhexvlb>hthalate IDEHP) 117817 2.00E-02 , 

BispheoolA 80057 S.OOE-02 1 

Boron (and borates) 7440428 9.00E-02 1 5.71E-03 H 

Boron lrifluoride 7637072 2.00E-04 H 

Bromodicbloromelhaoe 75274 2.00E-02 , 

~romoe~ene 593602 

Bromoform (Jribromometbane) 75252 2.00E-02 1 

Bromomethancr 74839 l.40E-03 I l.43E-Ol I 

4-Bromopbeoyl phenyl ether 1015S3 S.80E-02 o 

Bromoobos 2104963 S.OOE-03 H 

• ; f 

I 

v 
. CPSo CPSl Q 
ta-d/fua. t1b:lim1 c 

2.22E-OI" . 

1.IOE-01 I 1.086-01 I 

DD 
2.906.()2 I 2.90E-02 I DD 

2.30E+02 I 2.35E+02 1 

l.30E+OI I 

l.70E-OI I DD 
4.30E+-00 I 8.40E+-OO I 

1.106+00 I l.16E+-OO 1 DD 
7.00E-02 H 3.SOE-02 Hll!J 

2.20E+-02 I 2.17E+02 t DD 
7.00E-02 w 7.00E-02 w 

l.40E-02 I 

6.20J?-02 I DD 
I 

1.10~-01 .. DD 
7.90B-Ol I USB-03 1DD 

·- DD 

~ • ~ . I 

8 

&uu: C=carclnogmic ejfecU N=noncarclnogerelc effecU E=EPA tlroft Soil Screening Level 
S=soi/ .raturotlon concentration M=EPA MCL. 

Risk·Based Coiicentrations ~~l~~~,~~:'.: T•r Ambient Soil Ingestion .· ... 

Waier ·Air Fish Industrial Residential :.: · Att' >iaroun<iwat« 
ugl[, u2/m3 m!V'IC1l mWkli. mWkg mg/kg .. • I :·· .· mWk1f .,, 

0.52 H 0.QS2 H 

330 H 33 H lh 18000 H 700 .. 

1800 H 180 H 61" 100000" 3900 H 

0.3 c 0.028 c . 0.014 c 26 c 2.9 c 

IS H J.S H 0.54 H 820 H 31 ~ 

0.61 c 0.058 c 0.029 c s:z c S.8 c · 

2600 H 0.52 H 95 N 140000 N . SSOO H 350000. 32 E 

ISO H IS N 5.4 N 8200 N 3J0 H 

1100 N 110 N 41 N 61000 N • 2300 N 

910 N 91 H 34 H 51000 N .2000 .. 

11000 H 1100 N 4t0 N 610000 H 23000 N 

1800 H 180 N 68 N 100000 " 3900 .. 

91 N 9.1" 3.4 N SIOO N 200 .. 

610 N 370 N 140" 200000 N 7800 .. 

0.36 c 0.22 c 0.11 c 200 c 22 c 0.S E 0.02 E 

0.37 N 0.037 N 0.014" 20 " 0.78 ~ 

0.00029 c 0.00003 c 0.00001 c 0.02S c 0.0028 c 1.3 c l.IOOE-0,6 c 

150000 H )5000 N 5400 N IE+-06 N 310000 H 320. 280 E 

0.0052 c 0.00048 c 0.00024 c 0.44 c :o.049 c 0.012 c 0.000073 c 

J 1000 H 1100 H 410 H 610000" 23000" . 
0.062 c 0,037 c 0.019 c 34 c 3.8 c O.Sc 0.00036 c 

0.016 c 0.0001S c 0.00073 c 1.3 c : 0.lS c 690 I .. i8o 1 

3.7 H 0.37 H 0.14" 200 " 7.8 N 

S50 N SS 11 20" 31000". '1200 N 

1800 H J80 N 68" 100000" 3900 N 9000. 110 ~ 

0.0092 c 0.00S4 c 0.0029 c S.2 c 0.58 c 0.3 E 0.0003 E 

0.26 c 0.18 c 0.045 c 82 c ; 9.1 c 

o.oooos c 0.00003 c 0.00001 c 0.026 c 0.0029 c 0.00004 c. ,.OOOE~7 c 

0.96 c 0.089 c 0.045 c 82 c 9.1 c 

4.8 c 0.4S c 0.23 c 410 c 46 c 210 ( II ( 

1800 N 180 H 68" 100000" 3900" .. .. 

3300 N 21 H 120" 180000" 7000" 

7.3 N 0.73 N 

0.17 c 0.1 c ~.OSI c . 92 c' fO c '~~ ~ P·~ I .. -
1).096 c 0.051 c 

2.4 c 1.6 c 0.4 c . 120 c 81 c 46 • o.s l 

1.7" . 5.2 ". 1.9 .... 2900. 110" : • '2 I.' · .... • 0.11 

~ .. 
·1,' 

2100 N 210 N 78" 120000" 1soo" 
180 N ts" 6.8 N 10000" - 390" 
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Ef>A Region Ill ~isk-Based Concentrations: R.L. Smith (10/04/95) 

Sources: /=IRIS H=HEAST A=HEASTa/temate W=Withdrawnfrom IRIS or I/EAST 

E=EPA-NCEA Re~ional Suooort provisional value O=Orher EPA documents. 

v _R~ j RffiL CPSo CPSi 0 
Contaminant CAS m~ td ~s11Vd ka·dlrriR b-d/ma c 
Bromoxynil 168984S 2.00E-02 I 

promoxynil octanoate 1689992 2.00E-02 1 

1,3-Butadiene 106990 9.80E-OI 1 DD 

1-Butanol 71363 1.00E-01 1 

Outyl benzyl phtbalate 85687 2.00E-01 I 

bu!Ilate 2008415 5.00E-02 I 

sec-Butylbenzene 135988 l.OOE-02 E DD 

ter1-Butylbenzene 104518 I .OOE-02 E mi 
Butylphthalyl butylglycolate 85701 t.OOE< 00 I ---- --
Cacodylic acid 75605 3.00E-03 H 

••cadmium and compounds 7440439 5.00E-04 I 5.71E-05 E 6.30E+OO I 

Cuprolactam ' - 12 5.00E-Ot I 
- ------· -·~- - - --

Captafol 24250<>1 2.00E-03 I 8.60E-03 H 

Captan 133062 l.30E-01 I 3.50E-03 H 

Carbary I 63252 t.OOE-01 I 

Carbofuran 1563662 5.00E-03 I 

••carbon disulfide 7Sl50 l.OOE-01 I 2.00E-01 I DD 

Carbon tetrachloride 56235 7.00E-04 I S.71 E-04 E UOE-01 I S.2SE-02 1 DD 

Carbosulfan SS285148 l.OOE-02 1 

Carboxin 5234684 l.OOE-01 I 

Chloral 75876 2.00E-03 I -- ------ ---·--
Chloramben 133904 l.50f:-02 I 

Chloranil 118752 4.03E-OI H 

Chlordane 57749 6.00E-05 I I .30E+OO 1 l.29E+OO I 

Chlorimuron-etbyl 90982324 2.00E-02 I 

Chlorine 7782505 l.OOE-01 I 

Chlorine dioxide 10049044 5.71E-05 I 

Chloroacetaldehyde 107200 6.90E-03 o 

chloroacetic acid 79118 2.00E-03 H 

2-Chforoacetoohenone 532274 8.57E-06 I 

4-Chloroaniline 106478 4.00E-03 I 

Chlorobenzene 108907 2.00E-02 I 5.71E-03 A DD 
Chlorobenzilate 510156 2.00E-02 I 2.70E-01 H 2.70E-OI H 

p-Cblorobenroic acid 74113 2.00E-01 H 

4-Cblorobenrottjfluoride 98566 2.00E-02 H 

2-Cbloro-1 3-butadiene 126998 2.00E-02 .. 2.00E-03 H DD 

/ 
1-Cblorobutane 109693 4.00E-01 H l!I 
Chlorodibromomethams 124481 2.00E-02 I 8.401?-02 ' l!I 
• • 1-Chloro-l, J -<lifluoroetbane 75683 I l.43E+OI Ii!) 

9 

Basis : C=carcinogenlc effecu N=noncarclnogenlc effecU E=EPA draft Soll Screening Level 

S=soi/ saturation concentration M=EPAMCL. 

Risk-Based Concentrations· Soil Screei:iina ~els··· 

Tap Ambient 
. 

Soil Ingestion Tciri~tds iffiffi sJfffb: 
Waier Air Fish Industrial I Residential Air '1 ·Groundwater 
ul!}L mz/m3 mRlkR· rrialk~ I mWkR mwh I ··mitlkR· · · 

730 H 73 H 27 H 41000 H 1600 H 

730 H 73 H 27 H 41000 H 1600 N 

0.011 c 0.0064 c 0.0013 c 0.000072 c 

3700 H 370 H 140 H 200000 H 7809 N 9700 E 8 E 

7300 H 730 H 270 H 410000 H J6000 N S30 E 68 E 

1800 H 180 H 68 H 100000 H 3900 H 

61 H 37 H J4 H 20000 H 780 N 80 I 0.27 .. 

61 N 37 H 14 H 20000 N 780 N 0.27. 

37000 H 3700 H 1400 N IE+06 H 78000 N 

JIO H II H 4.1 H 6100 H 230 H 

18 N 0.00099 c 0.68 H 1000 N 39 H 920 E "6. 

18000 H 1800 H 680 H IE+06 H 39000 N 

7.8 c 0.73 c 0.37 c 670 c 74 c 

19 c 1.8 c 0.9 c 1600 c 180 c 

3700 N 370 N 140 N 200000 N 7800 N 0.34 • 23 N 

180 H 18 N 6.8 H 10000 H 390 H 

1000 N 730 N 140 H 200000 H 7800 H II E 14. 
' I 

0.16 c 0.12 c 0.024 c 44 c 4.9 c 0.2 E 0.03 l 

370 N 37 H 14 H 20000 N 780 H 

3700 H 370 H 140 N 200000 H 7800 H 

73 N 7.3 H 2.7 H 4J00 H J60 H -
550 N SS N 20 H 31000 H 1200 H 

0.17 c 0.016 c 0.0078 c 14 c 1.6 c 

0.052 c 0.0049 c 0.0024 c 4.4 c 0.49 c : 10 E 2 E 

730 N 73 H 27 N 41000 H 1600 H 

3700 H 370 N 140 N 200000 H 7800 N 

2.1 N 0.21 H 

250 N 25 N 9.3 H 14000 H S40 H 

73 H 7.3 N 2.7 H 4100 N J60 N 

0.31 H 0.031 N 

150 H IS N 5.4 H 8200 H 310 H • 1200 I 0.3 E 

39 H 21 H 27 N 41000 H J600 H 94 E 0.6 E 

0.25 c 0.023 c 0.012 c 21 c 2.4 c 

7300 N 730 N 270" 410000 H 16000 ,, 

730 H 73 N 27 H 41000 H )600 H 86 H 1.S N 
\' f. 

14 H 7.3 N 27 N 41000 H 1600 N 

2400 H ISOO N 540 H 820000 " .. 31000 N . . . 
' 

0.13 c 0.07S c 0.038 c 68 c 7.6 c 1900 E 0.2. . 
87000 N 52000 H 

. I,• 

. ~ . ~ 
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EPA' ~n Ill Risk-Based Concentrations: R.L. Smith (10/04/95) 

'1 

S-rcu: /=IRIS H=HEAST A.=HEASTaltemate W= Withdrawn from IRIS or HEAST 

E=EP A.-NCEA Rerrional Surman provisional value O=Otlter EPA dorummts. 

RIDo RIDi 
Contaminant . CAS m1t/h/d m~2/d 
Chlorodifluorometbano 7S4S6 l.43c+OI 1 

Chloroelhane 7S003 4.00E-01 l 2.86E•OO I 

2-Cbloroetlivl vinvl ether 1107S8 2.SOE-02 o 

Chlorofonn 67663 l.OOE-02 I 

Chloromethane 74873 

4-Chloro-2,2-melhvlaniline bvdrocbloride 316S933 
4-Chloro-2-methylaniline · 9S692 

beta-Chloronaphthalene 91S87 8.00E-02 I 

o-Chloronitrobenzene 88733 
p-Chloronitrobenzene IOOOOS 
2-Chlorophenol 95578 S.OOE-03 I 

2-Chloropropane 75296 2.86E-02" 
Chlorothalonil 1897456 l.SOE-02 I 

· o-Cblorotoluene 95498 2.00E-02 I 

Chlorpropham 101213 2.00E-01 I 

Chlorpyrifos 2921882 3.00E-03 I 

qlorpyrifos-melhyl SS98130 l.OOE-02" 
Chlorsulfuron 64902723 5.00E-02 I 

Chlorlhiophos 6023BS64 8.00E-0~" 

Chromium Ill and compounds 16065831 l.OOEtOO I S.71E-07 w 

Chromium VJ and com~unds 18540299 S.OOE-03 I 

Coal tar 8001589 
Cobalt 7440484 6.0UE-02 c 
Coke Oven Emissions 8007452 
••Copper and compounds 7440508 4.00E-02 E 

Crotonaldehyde 123739 l.OOE-02 w 

Cumene 98828 4.00E-02 I 2.57E-03 H 

Cyanides: 
Barium cyanide 542621 l.OOE-01 w 

Calcium cyanide S92018 4.00E-02 I 

Copper cyanide S44923 S.OOE-03 I 

Cyaoazine 21725462 2.00E-03 H 

Cyano2en 460195 4.00E-02 I 

Cyanogen bromide S06683 9.00E-02 I 

Cyanogen chloride 506774 S.OOE-02 I 

Free cvanide .S712S 2.00E-02 I 

Hydrogen cyanide 74908 2.00E-02 I 8.S7E-04 I 

Potassium cyanide ISISOB S.OOE-02 I 

Potassium silver cvanide S06616 2.00E-01 I 

I 

v 
CPSo CPSI 6 

kit-d/ml b'<llmli: c 
Iii 

llD 
llD 

6.IOB-03 I l.OSB-02 t llD 
IJOE-02 H 6.30E-03 H llD 
4.60E-01 H 

~.BOE-01 H 

2.SOE-02 H Iii 
1.BOE-02" l!J 

Iii 
l.IOB--02 H 

Iii 

4.20E+OI I 

2.20E+OO w 

2.17E+OO I 

l.90E+OO" l.90E+OO w 

8.40E-OI H 

t 

10 

&uis : C=carcinogenic effects N=noncarcinogenk effecu E=EP A draft Soll Screening Level 

S=soil sahtration concentration M=EPA.MCL. 

Risk-Based Concentraiions·: .. 

~l~l~~t~r Tap Ambient · · Soil ln2estion 
Water .Air Fish · Industrial Re5idential . : Air : : : l Qrouii<fwater 

. µg/L u2/m3 mcrlh. inszlklt m~a : in Wk a ... I ' · . mjt/kg :: : : 
·87000 H S2000 N 

8600 N 10000 N 540 N 820000 N 31000 H 2600. 33 ~ 

ISON 91 N 34 N SIOOO N ·2000 ~ 

O.IS c 0.078 c O.S2 c 940 c 100 c 0.2 £ .. o.~ £ 

1.4 c 0.99 c 0.24 c 440 c ; 49 c 0.063 c 0.0066 c 

O.IS c 0.014 c 0.0069 c 12 c 1.4 c 

0.12 c 0.011 c O.OOS4 c 9.9 c I.I c 

2900 H 290 N 110 H 160000 N 6300 H 2.8. 140 N 

0.42 c 0.2S c 0.13 c 230 c 26 c 
O.S9 c 0.3S c 0.18 c 320 c JS c 

180 N 18 N 6.8,; 10000 H 390 N 53000 l ·2 l 

170 H 100 N 22 N 0.64 H 

6.1 c O.S7 c 0.29 c 520 c SB c . 
120 H 73 N 27 N 41000 N 1600 H 1200 H S.6 N 

7300 H 730 N 270 N 410000 N 16000 N 

110 N II N 4.1 N 6100 N 230 N 

370 N 37 N 14 N 20000 N 780 H 

1800 N 180 N 68 N 100000 N 3900 N 

29 N 2.9 N I.IN 1600 N. 63 N 

37000 N 0.0021 N 1400" IE+06 N 78000 ~ 

180 N o.ooou c . 6.8 N )0000 N • 390 ~ 140 £ 19 l 

0.0028 c 

2200 N 220" 81 N 120000 N 4700 .. 

0.0029 c 

ISOO H iSO N 54" 82000 !' 1 3100. 
0.03S c 0.0033 c 0.0017 c 3 c 0.34 c 

' 
ISOO " 9.4 H S4 N 82000 N 3100 H 81 N 6S • 

3700 .. 370 N 140 H 200000 H 7800 H 

ISOO" ISON S4 N 82000 N 3100 H 

180 N . 18 N 6.8 N 10000 N 390 H 

0.08 c o.oo7S c 0.0038 c 6.8 c 0.76 c 

ISOO N ISON S4 N 82000 N 3100 H 

3300 N 330 N 120 N llOl!OQ N 7000 N 

1800 N 180 N 68 N 100000 N 3900 N 

730 N 73 N 27N 41000 N 1600. 

730 N 3.J N 27 N 41000 II· 1600. ' 
1800 H 180 N 68 N )00000 N 3900 N 

7300 N 730 N 270 N 410000 N 16000. . 
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EPA Region Ill Risk-Based Concentrations: R.L. Smith (10/04/95) 

Ii 

Sourcu: /=JRJS H=HEAST A=HEASTaltemate W= Withdrawn from IRIS or HE.•ST 

E=EPA-NCLf Rel(/onal Sunnnrt Drovls/ona/ value O=Other EPA documents. 

Contaminant CAS 
Rlllo l RID; 

~g~g&_ .. !!!~g/d 
Silver cyanide 506649 IOOE-01 I 

Sodium cyanide 143339 4 OOE-02 I 

• •Tuiocvanale 2.00E-02 E 

Zinc cyanide 557211 S.OOE-02 I 

Cyclohexanone 108941 5.00E+OO I 

Cvclohexlamine 108918 2.00E-01 I 

Cybalotbrin/Karate 68085858 S.OOE-03 I 

Cypermethrin 52315078 l.OOE-02 I 

Cyromazine 66215278 7.50E-03 I --------
Dacthal 1861321 l.OOE-02 I 

Dalapon 75990 3.00E-02 I 

~nitol 39515418 2.50E-02 I -----
DDD 72548 

l>DE 12559 

DDT 50293 S.OOE-04 I 

Decabromodipbenyl ether 1163195 l.OOE-02 I 

Demeton 8065483 4.00E-05 I 

Diallate 2303164 

Diazinon 333415 9.00E-04 H 

Dibenzofuran 132649 4.00E-03 E 

!.4-Dibromobenzene 106376 J.OOE-02 I 

I ,2-Dibromo-3-chloropropane 96128 S.71E-OS I 

J ,2-Dibromoelhane 106934 5.JIE-05 H 

Dibutvl nbtbalate 84742 l.OOE-01 I 

Dicamba 1918009 3.00E-02 I 

1,2-Dicblorobeozeoe 95501 9.00E-02 I 4.00E-02 A 

I ,3-Dichlorobenzene 541731 8.90E-02 o 

1,4-Dichlorobenzene 106467 2 29E-OI I 

3,3'-Dichlorobenzidine 91941 

I ,4-Dichloro-2-butene 764410 

DichlorodiOuoromethane 75718 2.00E-01 I 5.71E-02 A 

1, 1-Dichloroethane 75343 IOOE-01 H I 43E-OI A 

!,2-Dichloroelhane (EDC) 107062 2.86E-03 E ---------
I, l-Dichloroethylene 75354 9.00E-03 I 

1,2-Dichloroethylene (cis) j 56592 J.OOE-02 H 

I ,2-Dichloroethvlene <trans) IS6605 2.00E-02 I 

1,2-Dichloroethylene (mixture) S40S90 9.00E-03 H 

2,4-Dichlorophenol . 120832 3.00E-03 I 

2,4-Dichloro11henoxvacelic Acid (2 4-Dl 94151 l.OOE-02 I 

CPSo 

h·d/ma 

2.40E-OI I 

l40E-01 I 

3.40E-01 I 

6.IOE-02 H 

1.40Et00" 

8.SOE+OI I 

2.40E-02 H 

4.SOE-01 I 

9.lllE-02 I 

6.00E-01 I 

11 

Basis : C=carcinogenlc effects N=noncorc/nogenlc effects E=EPA draft Soll Scnenlng Level 

S=soil saturation c:oncenlrollon M=EPAMCL. 

Risk-Based Concentrations· Soi! Screeuins ~evel~· 
v Tap Ambient Soil lo12estion Transfers ftOtii SOit to: 

CPSI 0 Water Air Fish lndustrla~J Residential Air · I Groundwater 
kR·dlms f _}!gL_ _l!S~!!!L -1!!8..~L ~g~a~ .-1!!~8:_ --!!!~ I .. m~s~· ~·· 

3700 N 370 N 140 N 2odboo N 7800 N 

1500 N 150 N 54 H 82000 H 3100 N 

730 N 73 H 27 H 41000 H 1600 N 

1800 H 180 H 68 H 100000 H '3900 N .. 
ll!I 30000 N 18000 N 6800 N IE+06 N 390000 N 

7300 N 730 N 270 N 410000 H 16000 N 

180 N 18" 6.8 H 10000" 390 N 

370" 37" 14 H 20000 N 780 N 

270 N 27 H 10 N 15000 H 590 N -----
370 " 37 N 14 " 20000 H 780 N 

1100 N 110" 41 N 61000 N 2300 N 

910" 91 N 34 N 51000 H 2000 N 

0.28 c 0.026 c 0.013 c 24 c 2.7 c 37. 0.7 E 

0.2 c 00!8 c 0.0093 c 17 c 1.9 c 10 I o.s f 

3.40E-OI I 0.2 c 00!8 c 0.0093 c 17 c 1.9 c 80 f I E 

ll!I 61 N 37" 14 N 20000 H 780 N 

l.S " 0.15 " 0.054 H 82 N 3.1 N 

ll!I 0.17 c 0.1 c 0.052 c 94 c 10 c 

33 " 3.3 N 1.2 H 1800 H 70. S400 • 2.8. 

ISON 15 N 5.4" 8200 N 3IO N 120 I 120. 

ll!I 61 H 37 N 14 H 20000 " 780 N 

2.42E-03 HIBi 0.048 c 0.21 " 0.0023 c 4.1 c 0.46 c 1.9" 0.00061 • 

7.70E-OI 1 ll!I 0.00075 c 0.0081 c 0.00004 c 0.067 c 0.0075 c O.OOS8 c 0.00018 I 

3700" 370" 140 N 200000 " 7800 N JOO E 120 E 

Jl00 N 110" 41 N 61000 H 2300 ~ 

liD 270 N 150" i20 H i80000 N 7000 N 300 E 6 E 

IXI S40" 320 H 120" 180000 N 7000 N 

IRI 0.44 c 0.26 c 013 c 240 c 27 c 7700 E I E 

0.15 c 0.014 c 0.007 c 13 c 1.4 c 52 I 0.01 E 

9.30E+OO H IEI 0.0011 c 0 00067 c 

ll!I 390" 210 N 270 H 410000 H )6000 N 37 H 7.5 N 

ll!I 810 N 520 N 140 H 200000 " 7800 N 980 E II E 

9.1 OE-02 I !RI 0.12 c 0.069 c 0.03S c 63 c 1 c 0.3 E 0.01 f 

l.75E-01 1 IRJ 0.044 c 0.036 c O.OOS3 c 9.S c I.I c 0.04 E . 0.03 E 

ll!I 61 " 37" 14 N 20000 H 780 ~ 1500 E 0.2 E 

ll!I 120 N 73" 27 ~ 41000" 1600. 3600 i 0.3 E 

ll!I SSH 33 H J2 H 18000" 700. 
110 N II N 4.1 " 6IOO" 230 H 4800. 0.5 E 

00 61 " 37 " 14" 20000 " 780. 7000 ~ .. 1.7 • 

. "'; i 
' ' " 
" ';1 

:'! 
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~P" ;loo Ill Risk-Based Concentrations: R.L. Smith (10/04/95) 
'1 

Sourcu: /=IRIS H=HEAST A=HLfSToltemate W= Witltdrown from IRJS or HEAST 
E=EPA-NCEA Rttlonal Support p1YIVUlonal value O=Otlter EPA documents. 

v 
RIDo RIDi CPSo CPSi 0 

Contaminant CAS m2/kR/d ml!lktz/d ksr.-dhn11 h-d/nla c 
4-(2,4-Dichlorophenoxy)butyric Acid 94826 B.OOE-03 I 

1,2-Dichloropropane 78875 l.14E-03 I 6.80E-02 N DD 

2,3-Dichloronror>anol 616239 3.00E-03 I 

1,3-Dichloropropene 542756 3.00E-04 I 5.716.()3 I 1.75E--OI" 1.308--0I HDD 

Dicbloivos 62737 5.00c-04 I l.43E-04 I 2.90E.OJ I 

Dicofol 115322 4.40E-01 w 

Dicyclopentadiene 77736 3.00E-02 H 5.71E-05" DD 

Dieldrin 60571 5.00E-05 I l.60E+OI I l.61E+OI I 

Diesel emissions I .43E-03 I 

Diethyl phthalate 84662 8.00E-01 I 

Dielhylene glycol, monobutyl ether 112345 5.71E-03 H 

Dielhylene glycol, monoetbyl ether 111900 2.00EtOO H 

Dielhylforamide 617845 l.IOE-02" 
Di(2-ethylhexyl)adipate 103231 6.00E-01 I l.20E--03 I 

Diethylstilbestrol 56531 4.70E+03" 
Difen7.0quat (Avenge) 43222486 8.00E-02 I 

DiOubenzuron 35367385 2.00E-02 I 

I, 1-Difluoroethane 75376 1.14E+OI I DD 

Diisopropyl metbylphosphonate (DIMP) 1445756 8.00E--02 I 

Dimethipin 55290647 2.00E-02 I 

Dimelhoate 60515 2.00E-04 I 

3,3'-Dimethoxybenzidino 119904 l.40E~H 

Dimelhylamine 124403 5.71E-06 w 

2,4-Dimethvlaniline hydrochloride 21436964 5.BOE-01 H 

2,4-Dimelhylaniline 9568! 7.SOB.01 H 

N-N-Dimethylaniline 121697 2.00E-03 I 

3 ,3' ~Dimethylbenzidine 119937 9.20E+OO H 

N,N-Dimethylformamido 68122 l.OOE--01 H 8.57E--03 I 

1, 1-DimethylhyiJrazine 57147 2.60E+OO w 3.50E+OO w 

I ,2-Dimethvlhvdrazine 540738 3.70E+OI w 3.70E+OI ~ 
2,4-Dimetbylpbenol 105679 2.00E-02 I 

2,6-Dimethylphenol 576261 6.00E-04 I 

3,4-Dimethvlnhenol 95658 l.OOE-03 I 

Dimethyl phtbalate 131113 l.OOE+OI" 

Dimelbyf 'erephtbalate 120616 l.OOE-01 I 

1.2-Dinitrobenzene 528290 4.00E-04 H 

J ,3-Dinilrobenzene 99650 l.OOE-04 I 

- ... · 1,4-Dinitrobenzene 100254 4.00E-04 H 

4 6-Dinitro-o-cyclohexvl phenol 131895 2.00E--03 I 

I•· 

l2 

BosU: C=carcin"8mic effecb N=rt011corclnogcnlc ejfecb E=EPA dmft Soll Screening Uwl 
S=soil saturation concmtratlon M=EPA MCL. 

Risk-Based Concentrations Soil Scmmin~ f...evels~ .• 
'fap Ambient · Soil lnResrion tn.ii~fu&·fi6ffi Si>if fii .. 

Water Air Fish Industrial I ReSidentia Afi · · · · · I Groundwater 
itl!/L u2/m3 mcOlcrr ml!Jlca I m1r/lco ml!lka . I ·. ·· mR!ka · ·. 

2911N 29" II " 16000" 630 N 

0.16 c 0.092 c 0.046 c 84 c 9.4 c !I E Q.02 l 

110" II " 4.1" 6100 N 230" 

0.077 c 0.048 c 0.018 f; 33 c 3.7 c 0.1 E 0.001 E 

0.23 c 0.022 c 0.011 c 20 c 2.2 c 3.5 c 0.00072 c 

0.15 c 0.014 c 0.0072 c 13 c 1.5 c 

0.42 N 0.21 N 41 N 61000 N 2300 N 

0.0042 c 0.00039 c 0.0002 c 0.36 c 0.04 c 2 E 0.001 ( 
I 

52 H 5.2 N 

29000 N .2900 N 1100 N IE+-06 N 63000 N 520 E 110 E 

210 N 21 N 

73000 N 7300 N 2700 N IE+06 N 160000 N 

400 N 40 N IS N 22000 N 860 ~ 

56 c 5.2 c 2.6 c 4800 c 530 c 

0.00001 c IE-06 c 7E--07 c 0.0012 c 0.00014 c 

2900 N 290" 110" 160000" 6300 N 

730 N 73" 27" 41000 N 1600 N 

69000 N 42000 N 

2900 N 290 N 110 N 160000" · 6300 N 

730 N 73 N 27 N 41000 N 1600. 

7.3 N 0.73 N 0.27 N 410 N 16 N 

4.8 c 0.45 c 0.23 c 410 c 46 c 

0.21 N 0.021" 

0.12 c 0.011 c . 0.0054 c 9.9 c 1.1 c 

0.09 c 0.0083 c 0.0042 c 7.6 c 0.85 c 

73" 7.3 N 2.7 N 4100 N 160" 

0.0073 c 0.00068 c 0.00034 c· 0.62 c 0.069 c 29 c 0.00039 ( 

3700 N 31 N 140" 200000 N . 7800" 

0.026 c 0.0018 c 0.0012 c 2.2 c 0.25 c 

0.0018 c 0.00017 c 0.00009 c O.IS c 0.017 c 

730 N 7J N 27 N 4l000 N 1600. 5400. 3 l 

22 N 2.2 N 0.81 N 1200 N 47" 

J7 N 3.7 N 1.4 N 2000 N 78" 

370000 N . 37000 N 14000" IE+-06 " 780000" f600 I f200 E 

3700 N 370 N 140 N 200000 N 7800. 

IS N J.S N 0.54 N 120 ii . 31 • ' 
3.7 N 0.37 N G.14N 200" 7.1" - : .. : .. 
IS N 1.5 N 0.54 N 820 " 31 " 
73 N 7.3 N 2.7 N 4100 " 160" 

~ 

'1 

.. .. 
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EPA Region Ill Risk-Based Concentrations: R.L. Smith (10/04/95) 13 

Sourr:u: /=IRIS H=HEAST A=HEASTaltemate W=Withdrawnfrom IRIS or llEAST Basu: C=carr:lnogmlc effects N=noncarr:lnogmic effects E=EPA draft Soll Screening Lewi 

E=EPA-NCEA Rei:ional ~port provisional value _ _Q=Q!!!~ EP 1_ do~'!!~'!~_ S=so// sahtrollon concentration M=EPAMCL. 

Risk-Based Concentrations· $0 !! ~~~illS ~~IS.·' 
v Tap Ambient Soil fn2estfon Transreii''fffim S&lft& · . Rlllo 1Rllli CP$o CPSi 0 Water Air Fish Industrial I Residential A it · · I Grouii<iwater 

Con~inant CAS m~g!!_ mg/k2'd b.-dlma lct-<lfmR c 1•2'L' ua/ml math . ni~No· I m2/k2. millk2 -I·' 'miilkil '<'' 
2,4-Dinitropbeool 51285 2.00E-03 I 73" 7.3" 2.7 N 4100 N 160" 360 N 0.1 E 

Oinitrotolueoe mixture 6.SOE-01 I 0.099 c 0.0092 c 0.0046 c 8.4 c ~ 0.94 c 

2,4-Dinitrotolueoe 121142 2.00E-03 I 73" 7J N 2.7 N 4100 " 160" 120. 0.2 E 

2,6-Dinitrotoluene 606202 l.OOE-03 H 37 H 3.7" 1.4" 2000" 78. 370 I . 0.1 E 

Dinoseb 88857 t.OOE-03 I 37 N 3.7 N 1.4 ~ 2000 H 78 N 

di-n-Oc!}'.I ~htbalate 117840 2.00E-02 H 730 H 73 N 27 H 41000 H 1600 N 1000000. 1000000 E 

1,4-Dioxane 123911 l.IOE-02 I 6.1 c 0.57 c 0.29 c 520 c 58 c 

Diphenamid 957517 3.00E-02 I t 100 N J 10 N 41 N 61000 N 2300 N 

Diehenl:'.lamine 122394 2.50E-02 I 9JO N 91 N 34 H 5tOOO " 2000 N 

1,2-Diphenylbydrazine t22667 8.00E-01 I 7.70E-Ot I 0.084 c 0.008t c 0.0039 c 7.2 c 0.8 c 

Diquat 85007 2.20E-03 I 80 N 8 N 3 ,; 4500 N t70 N 

Direct black 38 t937377 8.60Et00 H 0.0078 c 0.00073 c 0.00037 c 0.67 c 0.074 c -- -----
Direct blue 6 2602462 8.IOE+OO H 0.0083 c 0.00077 c 0.00039 c 0.71 c 0.079 c 

Direct brown 95 t6071866 9.30E•OO H 0.0072 c 0 00067 c 0.00034 c 0.62 c 0.069 c 

Disulfoton 298044 4.00E-05 I l.S N O.ts N 0.054" 82 N 3.1 .. 

1,4-Ditbiane 505293 l.OOE-02 I 370 N 37" 14" 20000 N 780 .. 

Diuron 33054t 2.00E-03 I 73 H 7.3 N 2.7 H 4t00 N 160 N 

Dodine 2439103 4.00E-03 I t50 H 15 N S.4 N 8200 N 310 N -----
Endosulfan 115297 6.00E-03 I 220 H 22 N 8.1 N t2000 N 470 N 1 I . 3 E 

Endothall 145733 2.00E-02 I 730 N 73 N 27 N 41000 N 1600 N 

Endrin ' 72208 3.00E-04 I II N I.I N 0.4t H 610 N 23 N 16. 0.4 E ---- .,..____ ___ 
Epicblorobydrin 106898 2.00E-03 H 2.86E-04 1 9.90E-03 I 4.20E-03 I 6.8 c t N 0.32 c 580 c 65 c 

1,2-Epoxybutane t06887 5.7JE-03 I 2t0 N 2t N 

Etbeohon (2-chloroethvl ohosohonic acid} t6672870 5.00E-03 I 180 N 18 N 6.8 N 10000 N , 390 N 

Eth ion S63t22 S.OOE-04 1 18" !.8 N 0.68" !000 N 39 N 

2-Ethoxyethanol 11ce1a1e t 1 l t59 3.00E-01 A 11000 N 1100 N 410 N 610000 N 23000 N 
' 

2-Ethoxvethanol 110805 4.00E-Ot H 5 7tE-02 I 15000 N 210 N 540 H 820000 H 31000 .. 
I-

Ethyl acrylate 140885 4.80E-02 H 1.4 c 0.13 c 0.066 c 120 c 13 c 

EPTC (S-Ethyl dipropyllhiocarbamate) 759944 2.50E-02 I 910 N 91 N 34 N 5t000 N 2000 N 

Ethyl acetate t41786 9.00E-01 I ------- ----- -- ·--- -
33000 N 3300 N t200 H IE+-06 N 70000 N 

Ethylbenzene 100414 l.OOE-Ot I 2.86E-OI I IBI 1300 H JOOQ N 140" 200000 N 7800 N 260 E 
. 

5 E 

Ethylene cyanohydrin t09784 3.00E-Ot H 11000 N t JOO N 4t0 H 610000 N 23000 N 

Ethvlene diamine t07t53 2.00E-02 H 730 N 73 N 27 N 41000 N 1600" ---- ------------
Ethylene glycol t072tt 2.00EtOO I 73000 N 7300 N 2700 N JE+06" f600QO N 

Ethylene glycol, monobutyl ether t 11762 5.71E-03 H 2t0 N 21 N 

Etbvlene oxide 75218 l.02E+OO H 3.50E-OI H 0.066 c 0.018 c 0.0031 c S.6 c 0.63 c 
Ethylene tbiourea (ETU) 96457 8.00E-05 I l.19E-01 H 0.57 c 0.053 c 0.021 c 48 c S.4 c ... 
Ethyl ether 60297 2.00E-01 I llD 1200 N 730 N 270 H 410000 " 16000 .. 
Ethvl melbacivlate 97632 9.00E-02 H 3300 N 330 N 120" 180000 " 7000 ~ 



.. ... ,. 
r 
·\ :'· 

.--

.. : f ~ 

" •• f ' 
I i I I i 

EPA jion Ill Risk-Based Concen!falions: R.L. Smith (10/04/95) 
1, 

Sourcu: /=IRIS H=H£fST .4=H£fSTaltemate W=lf'ltlulrawnfrom IRIS or H£fST 

E=EPA.-NCE.4 Rttlonal Suor>ort provlslonal w1l11e O=Other EPA. documml$. 

•' RIDo RIDi 
Contaminant CAS mg/kRJd mwh/d 
Ethyl p-nitropbeoyl pbenylpbospborothioate 2111464S l.OOE-OS I 

Elhylnitrosourea 759739 
Etbvlohtbalyl ethyl glycolate 84720 3.00E+OO I 

Express 10120 8.00E-03 1 

Fenamipbos 22224926 2.SOE-04 I 

FIUometuron 2164172 1.JOE-02 I 

Fluoride 7782414 6.00E-02 I 

Fluoridone S97S6604 8.00E-02 I 

Flurorimidol 56425913 2.00E-02 I 

Flutolanil 6633296S 6.00E-02 I 

Fluvalinaie 69409945 l.OOE-02 I 

Foloet 133073 l.OOE-01 I 

Fomesafen 72178020 

Fonofos 944229 2.00E-03 I 

Formaldehyde 50000 2.00E-01 I 

Formic Acid 64186 2.00E+Oo N 

Fosetyl-al 39148248 3.00E+OO I 

Furao 110009 l.OOE-03 I 

Furamlidone 67458 
Furfural 

; 
98011 3.00E-03 I 1.43E-02,. 

Furium S31828 

Furmecyclox 60S680SO 
Glufosinate-ammonium 77182822 4.00E-04 I 

Glycidaldehyde 765344 4.00E-04 I 2.86E-04 N 

GIY.,hosate 1071836 l.OOE-01 ; 
Haloxyfop-mediyl 69806402 S.OOE-OS I 

Harmony 79277273 UOE-02 I 

HCH (alpha) 319846 
HCH (beta) 319857 
HCH (Ramma) Liodane 58899 3.00E-04 I 

HCH-technical 608731 
lleptachlor 76448 5.00E-04 I 

llet1tachlor epoxide 1024573 I.JOE-OS I 

Hexabromobenzene 87821 2.00E-03 I 

Hexachlorobenzene 118741 8.00E-04 I 

Hexachiorobutadieoe 87683 2.00E-04 N 

Hexacblorocyclopentadieno 77474 7.00E-03 I 2.00E-05" 
Hexacblorodibeom-p-dioxin mixture . 19408743 
Hexacbloroethane , ., 67721 l.OOE-03 I 

I v 
CPSo CPSi 0 

b-dlina kg-d/Dia c 

l.40E+02 w 

3.SOE-03 I 

l.90E-OI I 

4.5SE-02 I 

3.SOE+OO" 

S.OOE+OI" 
3.00E-02 I 

6.30E+OO I 6.30E+OO I 

l.BOE+OO I 1.BOE+OO I 

l.30E+OO N 

l.80E+OO I l.79E+OO I 

4.SOE+OO I 4.SSE+OO 1181 

9.IOE+OO I 9.IOE+OO 1181 

181 
l.60E+OO I f ·6!~+oq 1181 
' 7.806-02 I 7.~1181 

181 
6.20E+i>3 I 4.5SE+o3 I 

1.408.02 I 1.406-02 1 ll!l 

,, 
f 

n 
&uu: C=carrinogmlc effecu N=noncarclnogmlc effecu E=EP .4 draft. Soil Screening Level 

S=$oi/ $0hlrolion concentration M=EPA MCL. 
Risk-Based Concentrations •. Soi' ~~i!ls J,eyel$• 

Tap Ambient .· Soil loaestfon tnsiisr~: &om Sbiffri: · · 
Wafer Air Fish Industrial I Residential . Air: : Tort>uiidwater 
Jl!UL mzlm3 ailtJkir. · m21k2 I · m2Jlcif m2/ka I :-: miilkit • : 

0.37 N 0.037 N 0.014 N 20 N 0.78 N 

0.00048 c 0.00005 c 0.00002 c 0.04! c Q.0046 c 

110000 N 11000 N 4100 N IE+06 .. 230000 N 

290 .. 29 .. II H 16000 H 630" 
9.1 N 0.91 N 0.34 H 510 N 20. 

410 N; 47 N 18 N 27000 H 1000" 
2200 N 220 N 81 H 120000 H 4700" 
2900 N 290 N 110 N 160000 N 6300 N 

730 N 7J N 27 N 41000 H 1600 N 

2200" 220 " 81 " 120000 " 4700 N 

370" 37 N 14 H 20000 " 780 N 

19 c 1.8 c 0.9 c 1600 c 180 c 

0.3S c 0.033 c 0.017 c 30 c 3.4 c 

73 H 7.3 " 2.7 H 4100 H 160 N 

7300" 0.14 c 270 H 410000 H 16000 N 

73000" 7300 H 2700 H IE+o6 H 160000 H 

110000 " 11000 H 4100 H IE+06 H 230000 H 

37 H 3.7" 1.4 H 2000 H 78 N 

0.018 c 0.0016 c 0.00083 c 1.5 c 0.17 c 

110 H S2 H 4.1 H 6100 " · 230 N 

0.0013 c 0.00013 c 0.00006 c 0.11 c 0.013 c 

2.2 c 0.21 c 0.11 c 190 c 21 c 

IS N l.S" O.S4 H 820 " 31 N 

IS H I H O.S4" 820 N 31 • 

3700" 370" 140 N 200000 N '7800 ~ 

1.8 H 0.18" 0.068 ii 100 H ].9 H 

470 H 47" 18 N 27000 N 1000 H 

0.011 c 0.00099 c O.OOOS c 0.91 c 0.1 c . 0.91 0.0004 E 

0.037 c 0.0035 c 0.0018 c 3.2 c 0.3S c 16 I 0.002 E 

0.052 c 0.0048 c 0.0024 c 4.4 c 0.49 c 4.2 c 0.006 E 

0.037 c 0.003S c 0.0018 c 3.2 c 0.3S < 

0.0023 c 0.0014 c 0.0007 c 1.3 c 0.14 c 0.3 E 0.06 f 

0.0012 c 0.00069 c 0.00035 c 0.63 c 0.07 c I I 0.03 E 

12 " 7.3 H 2.7" . .flOO H 160 N 

0.0066 c 0.0039 c ~.002 c 3.6 c 0.4 c I E 0.8 E 
t; ., 

·=0.04 c 73 c 
I: ... ! 

0.14 c 0.081 c 8.2 c I I . 0.1 I 

0.15 N I 0.073" 9.S H 14000" 5SO ~ 2 I·' • 10 I 

... 
: ~ 

0.00001 c IE-06 c 5E-07 c 0.0009 c . 0.0001 c 

0.7S c 0.45 c 0.23 c 410 c 46 c 49 I 0.2 E 
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EPA Region Ill Risk-Based Concentrations: RL. Smith (10/04/95) 
I' 

--------- ------ - - -------
Sources: /=IRJS . H=HEAST A ~llEAST alternate W= Withdrawn from IRIS or llE.4ST 

. E=EPA-NCEA ReKional Support provisional value O=Other EP.4 documents . I-RIDo RIDi 
Contaminant CAS mg~~ ~12/d 
Hexachlorophene 70304 3.00E-04 I 

Ilexahydro-l ,3,S-trinirro-1,3,S-triazine 121824 3.00E-03 I 

1,6-Hexamethvlene diisocvanate 822060 2.86E-06 I 

n-Hexane 110543 6.00E-02 H 5.71E-02 I 

Hexazinone 51235042 3.30E-02 I 

Hvdrazine, hvdrazine sulfate 302012 

••Hydrogen chloride 7647010 5.71E-03 I 

••Hydrogen sulfide 7783064 3.00E-OJ , 2 85E-04 I 

!'!ydroquinone 123319 4.00E-02 H 
- ------ ------ -----

lmazalil 35554440 l.JOE-02, 

lmazaquin 81335377 2.50E-OI I 

!prodione 36734197 4.00E-02 I ---------- ----
.. Iron 7439896 3 OOE-01 E 

lsobutanol 78831 3.00E-01 I 

lsophorone 78591 ----- 2.00E-01 I 

lsopropalin 33820530 l.50E-02 I 

lsopropyl methyl phosphonic acid 1832548 l.OOE-01 I 

lsoxaben 82558507 5.00E-02 I -------- ---------
Kepone 143500 

Lactofen 77501634 2.0UE-03 I 

Linuron 330552 2.00E-03 I 

£: 
~ ~ 

CPSo 
kR·d/inR 

l.IOE-01 I 

3.00EtOO I 

9.50E-04 I 

t.80E+OI E 

------- -------- -----------
Lithium 7439932 2.00E-02 E 

Londax 83056996 2.00E-01 I 

Malathion 121755 2.00E-02 I ----
Maleic anhydride 108316 l.OOE-01 I 

Maleic hydrazide 123331 5.00E-01 I 

Malononitrile 109773 2.00E-05 H -----
Mancozeb 8018017 3.00E-02 H 

Maneb 12427382 5 OOE-03 I 

Manizanese and compounds 7439965 5.00E-03 I I .4Je-05 I - ,______ ____ 
Mephosfolan 950107 9.00E-05 H 

Mepiquat chloride 24307264 3.00E-02 I 

••Mercuric chloride 7487947 3.00E-04 I 

Mercury (inorganic) 7439976 3.00E-04 H 8.57E-05 H 

Mercury (methyl) 22967926 l.OOE--04 I 

Memhos 150505 3.00E-05 I 

Merphos oxide 78488 3.00E--05 I 

Metalaxyl 57837191 6.00E-02 I 

M ethacrvlonitrile '' 12698? l.OOE-04 I 2 OOE-04 A 

CPSi 
kR·dltriR 

l.71E+OI I 

. 

1f, 
!Ii: 

15 

Basis: C=cardnogenic effects N=noncarclnogenlc effects E=EPA draft Soll Screening Level 

S =snit mturation concentrollon M=EPAMCL. -
Risk-Based Concentrations ~oi! ~cree~'~S ~eyels· 

v Tap Ambient Soil ln2estlon Transfers ffum Soil to: 
0 Water Air Fish Industrial Residential Air I Groundwater ·-· mt?/klr ni2/k2 m2/k2 · mg/k2 1 · ·nnu'kit c µ~ uiz/m3 

11 N I.I N 0.41 N 610 N 23 N 

0.61 c 0.057 c 0.029 c 52 c 5.8 c 

0.1 N 0.01 H 

ll!I 350 N 210 H 81 H 120000 H 4700 N 32 H J3 H 

1200 H 120 H 4S N 67000 N 2600 N 

0.022 c 0.00037 c 0.0011 c 1.9 c 0.21 c 

210 N 21 N 

I IQ N I N 4.1 N 6100 N 230 N 

1500 N 150 N S4 H 82000 H JIOO N ------ ---··----
470 N 47 N 18 H 27000 H 1000 N 

9100 N 910 N 340 N 510000 N 20000 N 

1500 H 150 N 54 H 82000 N • 3100 N ----
11~00 H I IOO N 410 N 610000 H 23000 N 

llD 1800 N 1100 N 4IO N 610000 N 23000 N 

71 c 6.6 c 3.3 c 6000 c 670 c 3400 E 0.2 ( 
- -----------

550 .. 55 N 20 N 31000 N 1200 N 

3700" 370 N 140 N 200000 N 7800 N 

1800 N 180 N 68 N 100000 N 3900 N ---------- - --
0.0037 c 0.00035 c 0.00018 c 0.32 c 0.035 c 

73 N 7.3 N 2.7 N 4100 " 160 N 

73" 7.3 N 2.7 N 4100 H 160 N ----· 
730 N 73 N 27 " 41000 N '1600 H 

7300 N 730 N 270 N 410000 N 16000 N 

730 N 73 N 27 N 41000 " 1600 N 

3700 N 370 N 140 N 200000 N '7800 N 

18000 N 1800" 680 N IE+06 " 39000 N 

0.73 N 0.073 N 0.027 N 4J N J.6 N 

1100 N 110 N 41 N 61000 N 2300 H 

180 N 18 N 6.8 H 10000 N 390 N 

180 N 0.052 N 6.8 N 10000 N 390 N 

3.3 N 0.33 N 0.12 N 180 N 7 N 

1100 N 110 N 41 N 61000 N 2300 N 

11 N l.J N OAI N 610 N 23 N 

II N 0.31 N 0.41 N 610 N 23 • 7E 3 E 

3.7 N 0.37 N 0.14 N 200 N 7.8. 

I.I N 0.1 I N 0.041 N 61 N 2.3. 

I.I N 0.J I N 0.041 N 61 N 2.3. 

2200 N 220 H 81 N 120000 N 4700. 

3.7 N 0.73 N 0.14 N 200 N 7.8 N 
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Ef'A )on Ill Risk-Based Concentrations: R.L. Smith (10/04/95) 
1, 

Sorlrcu: /•IRIS H=HWT A=HE.4STo/tent4k W=Wltlidrownfrom/RIS orHE.4ST 

E=EPA-NCEA Rtttona/ SuDOOrt prov&lono/ WJ/ue O=Otlrer EPA documnits. 
. . . : .. 

-:····. 

: : 

Co~~~t :··. RIDo RIDi 
.. :.:.· ·.·'.·'.·:: . :- _.·.· CAS·· niglicgld moilccdd 

f• Metbamidopbos 1026S926 S.OOE-OS I 

Methan~I " 67561 S.OOE-01 I 

Metbidathioo 950378 1.00E-03 I 

Methomyl 16752775 2.50E-02 I 

Methoxycblor 72435 S.OOE-03 I 

2-Methoxvetbaool acetate 110496 2.00E-03 A 

2-Methoxyethaool 109864 l.OOE-03 H S.71E-03 I 

· 2-Methoxy-S-nitroaoiline 99592 
Metbvl acetate 79209 l.OOE+OO H 

Methyl actylate 96333 3.00E-02 A 

2-Meihylaoiline hydrochloride 636215 
2-Methylaniline 95534 

Methyl chlorocarbonale 79221 l.OOE+OO w 

H2-Methyl-4-chlorophenoxy) butyric acid 9481S l.OOE-02 I 

2-Methvl-4-<:hlorophenoxvacetic acid 94746 S.OOE-04 I 

2-(2-Methyl-I 4-chlorophenoxy)propionic acid 93652 l.OOE-03 I 

Methylcyclobexane 108872 8.S7E-OI H 

Methl'lene bromide 74953 l.OOE-02 A 

Methylene chloride 75092 6.00E-02 I 8.S7E-01 H 

4,4'-Methylene bis(2-<:hloroaoilioe} 101144 7.00E-04 H 

4,4'-Methyleoebisbenteneamine 101779 

4,4';Methylene bis(N,N'-dimethyl)aoilioo 101611 
4,4'-Methylenedipheoyl isocyanate 101688 S.71E-06 I 

Methvl ethyl ketone 78933 6.00E-01 I 2.86E-OI I 

Methyl hydrazine 60344 
Methyl isobutyl ketone 108IOI 8.00E-02 H 2.29E-02 A 

Methyl metbacrvlate 80626 8.00E-02 H 

2-Metbyl-S-nitroaniline 99558 
Methyl parathion 298000 2.SOE-04 I 

2-Methvlt>henol Co-<:resoll 95487 5.00E-02 I 

3-Methylphenol (m-cresol) 103394 5.00E-02 I 

4-~ethylpheno! (p-cresol) t06445 5.00E-03 H 

Methyl stvrene £mixture) 25013154 6.00E-03 A l.14E-02 A 

Methyl styrene (alpha) 98839 7.00E-02 A 

Methyl tertbutyl ether (~Tap) 1634044 5.00E-03 E 8.57E-01 I 

Metolaclor IDuan 51218452 l.50E-OI H 

Metn"buzio 21087649 2.50E-02 I 

Mirex 2385855 2.00E-04 I 

Molinate 2212671 2.00E-03 I 

I ~ • 

CPSO .. •. 
ttr:111in11 .. 

! 

4.60E-02 H 

l.IOE-01 H 

2.40E-01 H 

UOB-03 I 

l.30E-01 H 

2.50E-OI w 

4.60E-02 I 

i.iOE-tOO w 

J.30~N 

UOB-tOO w 

l ~ 
·' ! 

16 

Bo.ru: C=cardnogmlc eff«u N•rroru:arr:lnoptlc ejfccu . E=EPA tlro~ Soll Sawnln8 Lew~ 

S=soi/ mturatlon concentrotlort M=EP A MCL. 

Risk-BaSci<l C<irii:eiitriii<fus' •• · ·• •· . " •.•. ·. ·. S<>il ~in~ L4wels9 ':\\ 
y •·T~~ Ambient · :. • : : '.SOU lnitesdon •i=• ••.. •.:tdbiM\''ii®'' S8i0Jf:: 

.• CPSi< ,: 'A'it :: . Fish •. · :...;.~;;;;.;;:al Resideiitfal :::: Atr ·:·.·1ofuuildWlter O. Water 
b~ll- c :: litVL . . utz/ml: .•• mirifcr i): · ·mitlkit= ·m~ct' inlilicf( ::. I·: :: · mitlkif · :::: 

1.8 N 0.18 N 0.068 N 100 N 3.9" 
18000 N 1800 N 680 N IEt-06 " 39000. 

' 

,, 
37 N 3.7 N 1.4" 2000" 78. 

910" 91 N 34 N SIOOO" 2000. ' 

180 N 18 N 6.8 H 10000 H 390. 41 I 62 f 
.. > 

73 N 7.3 H 2.7 N 4100 N - 160. 
37 H 2t H 1.4 H 2000 H 78. 

l.S c O.t4 c 0.069 c 120 c 14 c 

37000 H 3700 H 1400 H IE•06 N 78000" 
1100 H IJO H 41 H 61000 H 2300" 
0.37 c 0.035 c 0.018 c 32 c 3.5 c 

0.28 c 0.026 c 0.013 c 24 c 2.7 c 

37000 H 3700" 1400 H IE-t06 H 78000 ~ 

370 H 37 H 14 H 20000 ti 780 H 

18 H 1.8 H 0.68.N 1000 H 39. 

37 H 3.7 H 1.4 H 2000" 78. - . 
31000 H 3100 H 60 I 1500 • ' . 

Ill 61 H 37 H 14 H 20000 H 780. 

J.64B-Q3 I llJ 4.1 c 3.8 c 0.42 c 760 c 85 c 7 E 0.01 f 

J.30£-01 H 0.52 c 0.048 c 0.024 c 44 c 4.9 c 

0.27 c 0.025 c 0.013 c 23 c 2.6 c 

1.5 c 0.14 c 0.069 c 120 c 14 c 

Ill 0.035 N 0.021 H 

l!J 1900 H 1000 H 810 H IE+06 H 47000 H 

0.061 c 0.0057 c 0.0029 c • 5.2 c . 0.58 c 

2900 H 8~ N 110 H f 60lJ!l0 H 6300 N 

2900 ~ 290 H 110. H 160000 N 6300 N 

2 c 0.19 c 0.096 c 170 c. 19 c 

9.1 H 0.9t H 0.34 H 510 H 20 N 28. 0.041 • 
" 1800 H 180 H 68 H 100000 H 3900 H 12000. 6 E 

1800 H 180 H .68" 100000 N 3900. 

180 H 18 N 6.8 H 10000 H 390. 

Ill 60 H 42 H 8.1 N 12000 N 470. 100 N I " 
Ill 430 H 260 H 95" , .. 0000" S500 r II.I•.· , 7.S 11 

Ill 180 H 3100 H 6.8 H 10000" 390. . 
5500 H SSO H 200N Jlooo0 N · 12oo0. .• j; 

910 H 91 N 34 H 51000 N ·2000. . . 1 • • .. · 
0.037 c 0.003S c · 0.0018 c 3.2 c 0.3S c 

73 H 7.3 H 2.7 N 4100 H 160. 
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EPA Region Ill Risk-Based Concentrations: Rl. Smith (10/04/95) 

---- --------------------------~-·· 

Sou re er l=IRJS H=llEAST . it.AST alternate W= Withdrawn from IRIS or I/EAST 

E=EPA-NCEA Re~lonal Support pro•.;s/onal value O=Other EPA documents. 

Contaminant CAS 
Rl!Jo J RID; CPS., 

m~s!1__ _!!!~g/d _!g·dlnia 
Molybdenum 7439987 5.0llE-03 I 

Monochloramine !0599903 l.OOE-01 I 

Na led 300765 2.00E-03 I ----- ----
2-Napbth¥1amine 91598 l.30et-02 E 

Napropamide 15299997 l.OOE-01 I 

Nickel refine!)' dust 

Nickel and compounds 7440020 2.00E-02 I 

Nickel subsullide 1203S722 

Nitrapyrin _192982~ I .50E-03 w 

Nitrate 14797558 J.60E+OO I 

Nitric Oxide 10102439 1.00E-01 w 

Nitrite 14797650 l.OOE-01 I ------ -------·-
2-Nitroaniline 88744 6.00E-05 w 5.71E-05 H 

3-Nitroaniline 99092 3 OOE-03 o 

4-Nitroaniline 100016 3.00E-03 o --------
Nitrobenzene 98953 5.00E-04 I 5.71E-04 .. 

Nitrofurantoin 67209 7.00E-02 H 

Nitrofutazone 59870 l.50E+OO H 

Nitrogen dioxide 10102440 l.OOE+OO w 

Nitroguanidine · 556887 l.OOE-01 I 

1-Nitrophenol 100027 6.20E-02 o ----
2-Nitropropane 79469 5.71E-03 I 

N-Nitrosodi-n-butylamine 924163 5.40E+OO I 

N-Nitrosodiethanolamine 1116547 2.80E+OO I 

N-Nitrosodiethylamine 55!85 J.SOE+02 I 

N-f'iitrosodimethylamine 62759 5.IOE+Ol I 

N-Nitrosodiphenylamine 86306 4.90E-03 I 

N-Nitroso di-n-propylamine 621647 7.00E+OO I 

N-Nitroso-N-methylethylamine !0595956 2.20E+OI I 

N-Nitrosopyrrolidit!e 930552 2.IOE•OO I ----- ---

m-Nitrotoluene 99081 l.OOE-02 H 

o-Nitrotoluene 88722 l.OOE-02 H 

E-Nitrotoluene 99990 l.OOE-02 H 

Norflurazon 27314132 4.00E-02 I 

NuStar 85509199 7.00E-04 I 

Octabromodipbenyl ether 32S36S20 3.00E-03 I 

Octahydro-13S7-tetranitro-13S7-tetramcine 2691410 S.OOE-02 I 

Octamethylpyrophosphoramide 1S2169 2.00E-03 H 

Orvzalio 19044883 S.OOE-02 I ----

~ 
~ 

~ ,, t ! 
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Basis: C=carcinogenlc effects N=noncarclnogenic effects £=EPA draft Soll Screening Level 

S=soil saturation concentration M=EPAMCL. 

Risk-Based Concentrations Soil Screening µ,vels• 

v Tap Ambient Soil Ingestion Transfers iroffi &Sil fu! 
CPSI 0 Water Air Fish lndustriatlResidential Air j groundwater 

h·dlma c ~l!WL 11g/m3 mg/kg - m~s._Lm~g_ ___....!!!~K mm~ 
180 N 18 N 6.8 N 10000 .. 390 N 

3700 N 370 .. 140 N 200000 H 7800 N 

73 .. 7.3 .. 2.7 .. 4100" 160 N 

0.00052 c o.oooos c 0.00002 c 0.044 c 0.0049 c 

3700 N 370 H 140 .. 200000 .. 7800 .. 

8.40E-01 I 0.007S c 

730 .. 73 .. 27 .. 41000 .. 1600 N 6900 E 21 E 

l.70E•OO I 0.0037 c 

55 H 5.5 .. 2 .. 3100 .. 120 H 

58000 .. 5800 .. 2200 H IE+06 " 130000 N 

3700 H 370 H 140 .. 200000 .. 7800 N 

3700 N 370 .. 140 N 200000 .. 7800 H -
2.2 N 0.21 H 0.081 H 120 H 4.7 H 

JIO N II N 4.1 .. 6100 .. 230 N 

IJO N II N 4.1 N 6100 H 230 N 

Iii 3.4 N 2.1 N 0.68 .. 1000 N 39 N 110 E 0.09 E 

2600 .. 260 .. 95 .. 140000 .. 5500 N 

9.40Et00 H 0.04S c 0.00067 c 0.0021 c 3.8 c 0.43 c 

37000 .. 3700 .. 1400 .. IE+06 " 78000 N 

3700 .. 370 .. 140 .. 200000" 7800 N 

2300 .. 230" 84 .. 130000" 4800 N 

9.40Et-OO H 210 .. 0.00067 c 

S.60E+OO I 0.012 c 0.0011 c 0.00058 c I.I c 0.12 c 

0.024 c 0.0022 c 0.0011 c 2 c 0.23 c 

l.51Et02 I 0.0004S c 0.00004 c 0.00002 c 0.038 c 0.0043 c 
! 

4.90E+Ol I 0.0013 c 0.00013 c 0.00006 c 0.11 c 0.013 c 

14 c 1.3 c 0.64 c 1200 c l'Oc 29 c 0.2 E 
-- . -

0.0096 c 0.00089 c 0.00045 c 0.82 c 0.091 c 0.014 c 0.00002 E 

0.0031 c 0 00028 c 0.00014 c 0.26 c 0.029 c 

2.13E•OO I 0.032 c 0.0029 c 0.0015 c 2.7 c 0.3 c 
---~--

Iii 61 .. 37 .. 14 .. 20000 N 780 N 460. 0.42 N 

!El 61 .. 37 N 14 N 20000 .. 780 N 460 s 0.42 N 

!El 61 N J7 N 14 H 20000 N 780 N 460 s 0.42 N 

1500 .. ISO 11 S4 " 82000 " 3100 " 
26 .. 2.6 .. 0.9S" 1400 N SS 11 

110 .. 11 .. 4.1 H 6100 " 230. 

1800 N 180" 68 H 100000 H 3900 ~ 

73 .. 7.3 .. 2.7" 4l00 H 160 N 

' 1800 .. 180 .. 68 .. 1l10t)00 H 3900 .. -
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EPA. ~ion Ill Risk-Based Concentrations: R.L. Smith (10/04/95) 
'1 

~: /=IRIS H=HE.4ST A=/1£fSToltemate W=Wlllulruwnfro1111R/S orHLIST 
E=EPlf-NCEA Regional Sur>t10rt provisional mlue O=Otlrer EPlf Jocummls. 

RfDo RIDi 
Contaminant ; ·.· CAS ma/bid mWbld 
Oxa~iamn . 19666309 S.OOE-03 I 

Oxamyl 23135220 2.SOE-02 I 

Oxvfluorfen 42874033 3.00E-03 I 

Paclobutraml 76738620 l.30E-02 I 

Paraquat 1910425 4.SOE-03 I 

Parathion 56382 6.00E-03 H 

Pebulate 1114712 S.OOE-02 H 

Pendimetbalio 40487421 4.00E-02 I 

Pentabromo-6-cbloro cyclobexaoo 87843 
Pentabromodipbenyl ether 32534819 2.00E-03 I 

· Peotachlorobenzene 608935 8.00E-04 I 

Pentacbloronitrobenzcnc 82688 3.00E-03 I 

Pentachlorophenol 8786S 3.00E-02 I 

Permethrin S2645S31 S.OOE-02 I 

Phenmedipbam 13684634 2.50E-01 I 

Phenol 108952 6.00E-01 I 

m-Phenylcnediamioe 108452 6.00E-03 I 

p-PhenyJenediamino I06S03 l.90E-OI " 
Phenylmercuric acetate 62384 8.00E-05 I 

2-Phenylphcnol 90437 
Pborale 298022 2.00E-04 H 

Phosmet 732116 2.00E-02 I 

••Phosphine 7803512 3.00E-04 I 8.57E-OS H 

.. Phosphoric acid 7664382 I 2.86E-03 
Phosphorus (white) 7723140 2.00E-OS I 

p-Phthalic acid 100210 l.OOE+OO H 

Pbthalic aohvdridc 8S449 2.00E+OO I 3.43E-02 H 

Pie lo ram 1918021 7.00E-02 I 

Pirimipbos-metbyl ·I 29232937 l.OOE-02 I 

Polvbrominated biobenvls 7.00E-06 H 

Polychlorinilted biphenyls (PCBs) 1336363 
Aroclor J016 12674112 7.00E-OS I 

Aroclor 1254 11097691 2.00E-OS I 

Polych1orinate4 ferpbenyls (PCTs) 
Polynuclear aromatic hydrocarbons 
Acenaphtbeno 83329 6.00E-02 I 

.. · 
Antbracene 120127 3.00E-01 I 

.:·""· Benz( a )aothracene S6SS3 

Ben1.0fb JOuorantbene 205992 

lb! t.:l 

I I 

CPSo 

kii1ilmi 

* ~ 

2.306-02 H 

2.60E-01" 
l.20E-01 I 

l.94E-03" 

8.90E+OO" 
7.70E+OO I 

1.soE~1 

7.lOE-011 

7.lOE-011 

f 

I . 
. ; . •• I 

v 
CPSJ 0 
b~ll c 

DD 
DD 

6.IOE-011 

6.IOE-011 

! 1 
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&uu: C=carclnoprlc ejfm. N~c effm. E=EPA draft Soll Scr«nhrg ~l 
S=soll saturation concnrlratlon M=EPA MCL. 

Risk·l3ased Coricentratiolis · ·' ·.·• .::::: .. ::;. 

~l~r.Jr4 ~~¥·:--: ··HP Ambient ·. · Soil fn!lestfOQ > 
Wafur : Air Fish Industrial Reaideittial =\: Air • = rorounciwater 
. u211.· :ustlml . uiiiJICa , . · malka· tiuillc:it· ' =msVka I '• mR/kR :;:: 

180" 18" 6.8" 10000 H 390" 

910" 91 H 34" SIOOO H 2000" 

110" II ~ 4.1 H 6100 H .• 230" 

470" 47" lB H 27000 " 1000" 

160" 16" 6.1 N 9200 N · 3SO" 
220 N 22 N 8.1 N 12000" 470 ". 110. 3.9. 

1800 N 180 N 68 H 100000 N 3900 " 
1500" ISON S4 H 82000 H 3100" 

2.9 c 0.27 c 0.14 c 2SO c 28 c ·. 
73 H 7.3 H 2.7 H 4100 " . 160. 

4.9 N 2.9 H I.I H ,600 H 63 " S70 H 48 N 

22 c 2.s c 
i. 

0.041 c 0.024 c 0.012 c 

0.S6 c O.OS2 c 0.026 c 48 c S.3 c 1.9 c 0.2 E 

1800 N 180 H 68 " 100000 H 3900 • 

9100 H 910" 340 H SIOOOO n 20000. 

22000 H 2200" 110" IE+06 n 47000. 21000. ~9 E 
I 

220 N 22 N 8.1" 12000 " 470. 

6900 N 690" 260 " 390000 " ISOOO • 

2.9" 0.29" 0.11 " 1~0 " 6.3" 
3S c 3.2 c 1.6 c 3000 c 330 c 

7.3 N 0.73 H 0.27" 410 II 16 • 

730" 73 H 27" 41000 II 1600. 

II H 0.31 " 0.41" . 610 N 23. 
I 

100 N IQ N 

0.73" 0.073" 0.027 N 41 H 1.6. 

37000 " 3700 H 1400 N IE+06 N 78000" 
' 1~0000 N 73000 N 130 H 2700 H IE+06 N 

2600 H 260" 9S N ,40000 H ssoo ~ 
370 H 37 H 14" 20000 H 780 H 

0.0076 c 0.0007 c 0.0003S c 0.64 c 0.072 c 

0.0087 c 0.00081 c . 0.00041 c 0.74 c 0.083 c 

2.6 H 0.26 11 0.09S n 140 " S.S H 

0.73" 0.073" 0.027" 41 " 1.6. 

· O.OIS c 0.0014 i: 0.0007 c 1.3 c ' f>:l4 c .. ' 
If~·:· 

2200 H 120000 II 4700. 
I .. ·" t · 200 E 220 H II n 120 •. ; 

11000" 1100 II 410 11 610000 ii • 23oo0' 6.1 • '· 4300 E 

0.092 c 0.01 c 0.0043 c 7.8 c 0.88 c 27. 0.7 E 

0.092 c 0.01 c 0.0043 c 7.8 c 0.88 c 23 i 4 E 
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EPA Region Ill Risk-Based Concentrations: RL. Smith (10/04/95) 19 

-------- --- ------- -

Sources: /=IRIS H=llEAST A=HEASTaltemate W= Withdrown from IRIS or II EA.ST Basis: C=carcinogenic effects N=noncarclnogmic effects E=EPA droft Soil Screening ~I 

E=EPA-NCEA Regional Support provisional mlue_Q_=Oth~~ EPA~""'!!!~"_!!__ S=soil sar11rorion conanlrarlon M=EPAMCL. 

Risk-Based Concentrations Soi! Screening ~evels· 
v Tap Ambient Soil fngestion Tcinsfets ih>rii soilto: R~J RIDo CPSo CPSi 0 Water Air fish Industrial !Residential · Air · · I Groundwater 

Contaminant CAS ·~ /d ____!!!g/kg/d kg-d/mg kg-d/mg c __1!~ usz/ml mg/kg mnlh l~R ml?lk'"' I m~s__:_ 
Benzo(k}fluorantbene 207089 7.30E-02 E 6.IOE-02 E 0_92 c 0.1 c 0043 c 78 c 8.8 c 4 E 

Benzo( a )pyrene 50328 7.30E•OO I 6.IOE<OO w 00092 c 0.001 c 0.00043 c 0.78 c 0.088 c II a 4 E 

Carbazole 86748 2.00E-02 H 3.4 c 0.31 c 0.16 c 290 c 32 c II I O.S E 

Chrysene 218019 7.30E-03 £ 6.IOE-03 E 9.2 c I c 0.43 c 780 c . 88 c 3.6. I E 

Dibenz[ ab )antbracene 53703 7_30E+OO E 6.IOE+OO E 0.0092 c 0.001 c 0.00043 c 0.78 c 0.088 c 7.2 • II E 

' Fluoranthene 206440 400E-02 I 1500 N ISON 54 N 82000 " ; 3l00 N 68. 980 E 

Fluorene 86737 4.00E-02 I 1500 N 150 N S4" 82000 " 3100 N 89 • 160 E 

lndeno( 1,2,3-cd)pyrene 193395 7.30E-01 E 6.IOE-01 E 0.092 c 0.01 c 0.0043 c 7.8 c 088 c 280 s 35 E 

_!i~E!!thalene 91203 4 OOE-02 w J50Q N 150 H S4 H 82000 " 3100 N 180 s 30 E ------- ---------·-
Pyrene 129000 3.00E-02 I 1100 H 110 H 41 H 61000 H 2300 N S6 s 1400 E 

Prochloraz 67747095 9 OOE-03 I l.50E-OI I 0.45 c 0.042 c 0.021 c 38 c 4.3 c 

Pro flura Jin 26399360 6.00E-03 H 220 H 22 H 8.1 H 12000 H 470 N 

Prometon 1610180 l.50E-02 I 550 N SS N 20 H 31000 N 1200 N 

Prometryn 7287196 4.00E-03 I 150 N 15 N S,4 N 8200 N 310 N 

Pronamide 23950585 7.50E-02 I 2700 N 270 N 100 H 150000 N 5900 N 
-···----

Propachlor 1918167 l.JOE-02 I 470 N 47 N 18 H 27000 N 1000 N 

Propanil 709988 5.00E-03 I 180 H 18 H 6_8 N 10000 H 390 N 

~ite 2312358 2.00E-02 I 7J0 H 7J H 27 H 41000 H 1600 N -----
Propargyl alcohol 107197 2.00E-03 I 7J H 7.3 H 2.7 N 4IOO H 160 N 

Propazine 139402 2.00E-02 I 730 H 7J N 27 H 41000 N 1600 N 

Prop ham 122429 2.00E-02 I 730 N 7J N 27 N 41000 N 1600 N -----
Propiconazole 60207901 l.JOE-02 I 470 N 47 N 18 N 27000 H 1000 N 

Propylene glycol 57556 2.0llE•OI II 730000 N 73000 N 27000 N 1Et06 H 1000000 N 

Propylene _glycol, monoethyl ether 52125538 7.00E-01 H 
I 

26000 N 2600 N 950 N 1Et06 H '55000 N -·----- -----·-- --------
Propylene glycol, monomethyl ether 107982 7-00E-Ol H 5.7lE-OI 1 26000 " 2100 N 950 N !E+06" 55000 N 

Propylene oxide 75569 8.57E-0J I 2.40E-01 I l.29E-02 I 0.28 c 0.49 c 0013 c 24 c 2 7 c 

Puisuit 81335775 2.50E-OI I 9100 H 910 H 340 H 510000 H 20001) N 
·--~--·-· -

Pydrin 51630581 2.SOE-02 I 910 H 91 N 34 H SIOOO H 2000 N 

Pyridine 110861 I .OOE-03 I J7 H 3.7 N 1.4 N 2000 N 78 N 

Quinal~hos 13593038 5.00E-04 I 18 H 1.8 H 0.68 H 1000 H 39 N 

Quinoline 91225 l.20E+OI H 0.0056 c 000052 c 0.00026 c 0.48 c o.os3 c . 
Resmethrin !0463868 3.00E-02 I 1100 N 110 N 41 N 61000 " 2300 N 

Ronne I 299843 5.00E-02 H 1800 .. 180 H 68 N 100000 H 3900 N 

Rotenone 83794 4.00E-03 I 150 N IS N S.4 H 8200 H 310 N 

Savey 78587050 2.50E-02 I 910 H 91 H 34" 51000 " 2000 N 

Selenious Acid 7783008 S.OOE-03 I 180 N 18" 6.8 H 10000 H 390 H 

Selenium 7782492 S.OOE-03 I 180 H 18 H 6.8 H 10000 H 390 N ] E 

Selenourea 630104 S.OOE-03 H 180 N 18 H 6.8 N 10000 H 390 N 

Sethoxvdim 74051802 9.00E-02 I 3300 H BON 120 H 180000 H 7000 N 
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EPJ.. !)ion !II Risk-aased Concentrations: R.L. Smith (10/04/95) 20 
I 
I 

,S-CU: /=IRIS H=HLCST A=HLCSTalt•mol• W=WltluJrawnfrom/RJS orHE.-IST 
E=EP A-NCLC ReJ!ionaf S111'POl'f provlslonaf value O=Other EPA Jocummu. 

,Basu: C=carclnogmlc '1/ml N•,,oru:ordnogmlc '1/ml E=EPA dtaji Soll Scrffnlng Uwl 
S=1off 10turallon concentradon ll=EPA llCL. · ' 

rum 
mgJkgld 

pP§g. 
h-d!Dili 

b1fJg tx , 1-~~~~~ 
S~er.andcomp0unds I 74402241 S.OOE-03 • 
S1mazme 122349 S.OOE-03 1 

Sodium azide 26628228 4.00E-03 1 

120E-OI H 

2.70£-01 H 

180" 
o.56 c 

ISO H 

0.2S c 

18" 6.1" 10000 " 390 " 
0.052 c 0.026 c ~8 c S.3 c 

IS H S.4 H 8200 H 310 " 
0.023 C. 0.0J2 C · 21 C 2.4 Cl Sodium diethylditbiocarbamate 148185 I 3.00E-02 , 

Sodium Ouoroacctate 62748 2.00E-05 1 I 0.73 " 0.073 " 0.027 " 41 " 1.6 .. 1 

Sodium metavanadate 13718268 l.OOE-03" 37" 3.7 " 1.4 " 2000" 78 N 

Strontium, stable 7440246 6.00E-01 , 22000 " 2200 " 810 " IE+06 " 47000 N 

Strychnine 57249 3.00E-04 1 II " 1.1 H 0.41 " . 610 H 23 " 

S ne 100425 2.00E-01 1 2.86E-OI 1 IBI 1600 N IOOO N 270 " 410000 " 16000 " 1400 1 2 E 

Systhane 11671890 2.50E-02 1 910 ". 91 " 34 " SJOOO " 2000 " 
2,3,7,8-TCDD (dioxin) 1746016 1.S6E+OS" 1.J6E+OS" 4E-07 c 5E-08 c c 4E-05 c 4E..06 c 

Tebuthiuron 34014181 7.00E-02 , 2600 " 260 " 95 " 140000 " 5500 Ni 

Temephos I 33839681 2.00E-02 " I 730 " 73 " 27 " 41000 " 1600 " 
Terbacil 5902512 l.30E..02 1 410 " 47 " 18 " 21000 ;, 1000 " 
Terbufos 13071799 2.SOE-OS" 0.91 " 0.091 " 0.034 " SJ " 2 " 

Terbutryn . I 886SOOl l.OOE-03 , I 37" 3.7" 1.4" 2000" 78 • 
1,2,4,S-Tetrachlorobenzene 9S943 3.00E-04 , IBI 1.8" I.I " 0.41 " 610" 23 "' 
l,J,i.2-Tetracliloroethane 630206 3.00E-02 , 2.606-02 1 2.S9E-02 1 l!J 0.41 c 0.24 c 0.12 c 220 c 2S ci 
1,1,2,2-Tetrachloroethane I 7934SI 2.00E-01 , 2.03E-OI 11!11· o.oS2 c 0.031 c 0.016 c 29 c 3.2 cj 
Tetra~hloroethylene (PCE) 127184 l.OOE..O~ 1 S.20E-02 1 2.03E-03 Ell!I 1.1 c 3:1 c 0.061 c 110 c 12 cl 

2,3,4,6-Tetrachlorophenol S8902 3.00E-02 1 1100 ,.· 110 " 41 " . 61000 " . 2300 " 

p,a,a,a-Tetrachlorotoluene S2i6251 2.00EtOI " Iii 0.00053 c 0.00031 c 0.00016 c 0.29 c 0.032 c 
Tetrachlorovinphos 961115 3.00E-02, 2.40E-02" · 2.8 c 0.26 c 0.13 c 240 c 27 cj 

Tetraeth ldithio hos hate 3689245 S.OOE-04 1 18 " U " 0.68 " JOOO " 39 ti 

Tefraethyl lead I 78002 l.OOE-07 1 0.0037 " · 0.00037 " 0.00014 " 0.2 " 0.0078 HI 

••J,l.J,2-TetraOuoroethane 811972 1 2.29E•OI 

Thallic oxide ' 1314325 7.00E..os w 

IBI 140000 H 

2.6 H 

84000 N 

0.26 N 0.09S N 140 N S.S HI 

Thallium 
Thallium acetate 

Thallium carbonate 
Thallium chloride 
Thaflium nitrate 
Thallium selenite 

Thallium sulfate 
Thiobencarb 

2m~oometbvltbio>-bcn:mtbiuole 
'fbiofimox · · · · · 
Thiophaoate:methyl 

Thiram 

563688 

6S33739 
179tl20 

101024St 

12039520 

7446186 

28249776 

21564170 
39196184 
23564058 

137268 

9.00E-OS I 

8.00E-OS I 

B.OOE.OS I 

9.00E-05 I 

9.00E.OS w 

8.00E-05 I 

J.OOE-02 I 

3.00E-02 H 

3.00E-04" 
8.00E-02 I 

S.OOE-03 I 

3.3 H 

2.9 N 

2.9 N 

3.3 H 

3.3 H 

2.9 H 

"· 370 H 

JloQ N 

II H 

2900 H 

180" 

0.3] N 

0.29 N 

0.29 N 

0.33 N 

0.33 N 

029 N 

~h 
JIO N 

0.12 N 

0.11 N 

1so ~· 
160 N 

0.JJ N 160 N 

0.t2 N J80 N 

0.12 N 180 N 

0.11 N• 160 N 

' I• N 20000 N -
• t .. 'it-~1 ,, · l 
41 II ;'61000 II : · 

J.I N •" 1 , 0.41 II 610 N" I ' . 
290 N ·JIQ N 160000 N 

J8 N 6.8 N 10000 N 

7 N 

6.3" 
6.3 HJ 

7. 

7" 

f.3" 
780" 

·2300 ~ 
; 23" 

6300" 
'390" 

91 H 

0.4 I! 

II I 

0.00068 N 

0.69 NI 
; LI 

0.001 E 

• o.o4 1 

0.000034" . ' 

~·~ E 

.... :· , ... 
•' ,, 

·• '. '1 l : " . ; ~ .•, ... . . ·I J :,! ! . 

I •. r 1,· t 

" 

" 
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EPA Region Ill Risk-Based•Concentrations: RL. Smith (10/04/95) 21 

Sourr:u: /=IRIS H= HEAST A= HEAST alternate W= Withdrawn from IRIS or I/EAST Basl.r: C=carr:lnogenlc effects N=noncarr:lnogenlc effects E=EPA. draft Soll Scnenlng I.net 

E=EPA.-NCEA ReKional Support provisional value O=Other EPA documents. S=soil saturotion concentrotion M=EPA.MCL. i- I Risk-Based Concentrations· Soi! Screeuing ~eveJs· 

v 'fap Ambient Soil lniteslion triitisrd$"fi0m soift6: 
RIDo IHDi CPSo C(>Si 0 Water Air Fish Industrial Residential ; Air . !Groundwater 

Contaminant CAS mg~s!!_ g/kg/d h·dlma. b·d/ma c µg/L uszlm3 mg/kg nig/kg. mg/kg . m!Ukll I .. mRlka 
Tin and compounds 6.00E-0111 22000 N 2200 N 810 N IE+-06 " 47000 N 

Toluene 108883 2.00E-01 I 1.141.:01 I llO 750 N 420 " 270" 410000 N 16000 N 520 l S E 

Toluene-2,4-diamine 95807 3.20E+OO H 0.021 c 0.002 c 0.00099 c 1.8 c 0.2 c 

Toluene-2,S-Oiamine 95105 6,00E-01 H 22000" 2200" 810" IE+06 " 47000 " 

Toluene-2,6-0iamine 823405 2.00E-01 H 7300 N 730" 270 N 410000 " 160(}[) N 

ip-Toluidine 106490 l,90E-01 H 0.35 c 0.033 c 0.017 c 30 c 3,4 c 
~-- --- . -·-

Toxaphene 8001352 l.IOE+OO I 1.12E+OO I 0.061 c 0,0056 c 0.0029 c 5.2 c 0.58 c S E 0.04 E 

Tralomethrin 66841256 7.50E-03 I 270 N 27 N 10 N 15000 " 590 N 

Triallate 2303175 l.30E-02 I 470 N 47 N 18" 27000" IOOO N 

Triasulfuron 82097505 l.OOE-02 I 370 N 37 N 14 " 20000 " 780 N 

1,2,4-Tribromobenzene 615543 5 OOE-03 I llO 30 N 18 " 6.8 N 10000 " 390 N 

Tributyltin oxide (fBTO) 56359 300E05 I l.J N 0.11 N 0.041' N 61 N 2.3 N ---- ---·-- ·- ---- ----·-----
2,4,6-Trichloroaniline hydrochloride 33663502 2.90E-02 H 2.3 c 0.22 c 0.11 c 200 c 22 c 

2,4,6-Trichloroaniline 634935 3.40E-02 H 2 c 0.18 c 0.093 c 170 c 19 c 

1,2,4-Trichlorobenzene 1!0821 l.OOE-02 I 5.71c-02 H llO 190 N 210 N 14 N 20000 N 780 N 240 E 2 E 

I, I, 1-Trichloroelhane 11556 9.00E-02 w 2.86E-OI w IE! 1300" IOOO N 120 N 180000 N 7000 N 980 E 0.9 E 

I , I ,2-T richloroethane 79005 4 OOE.OJ I 5.70E-02 I s 60E-02 I IE! 0.19 c O II c 0.055 c 100 c 11 c 0.8 E 0.01 E 

Trichloroethylene (fCE) 79016 6.00E-03 • l.IOE-02 w 6.00E-03 t raJ 1.6 c I c 0.29 c 520 c 58 c 3 E 0.02 E 
·----

Trichlorofluoromethane 15694 3.00E-01 I 2.00E-01 A raJ 1300" 730 N 410 N 610000 " 23000 N 790 N J3 N 

2,4,5-Trichlorophenol 95954 l.OOE-01 I 3700 N 370" 140 N 200000 N 7800 N 8200 I 120 E 

2,4,6-Trichlorophenol 88062 l.IOE-02 I l.09E-02 I 6.1 c 0.51 c 0.29 c 520 c 58 c 150 c 0.06 E 

2,4,S-Trichlorophenoxyacetic acid 93765 l.OOE-02 I 370" 37 " 14" 20000 N 780 N 

2-(2,4,5-Trichlorophenoxy)propionic acid 93721 8.00E-03 I 290 N 29 " II " 16000 " 630 N 

I ,I ,2-Trichloropropane 598776 5.00E-03 I llO 30 N 18 N 6.8 N IOOOO N 390 N 13 " 0.14 N 
~-- -· 

1,2,3-Trichloropropane 96184 6.00E-03 I 7.00c+OQ I IE! 0.0015 c 0.00089 c 0.00045 c 0.82 c 0.091 c 0.00003 c 6.000E-06 c 

1,2,3-Trichloropropene 96195 5.00E-03 H !El 30 N 18 N 6.8 N IOOOO " 390 N 

I ,I ,2~Trichloro-l ,2,2- trifluoroethane 76131 3.00E+OI I 8.57E•OO H llO 59000 N 31000 N 41000 N IE+06 N 1000000 N 2400 8 3100 N --- r--·---

Tridiphane 58138082 3.00E-03 I 110 N II N 4.1 N 6100 N . 230 N 

Triethylamine 121448 2 IJUE03 I 73 N 7.3 N 

Trifluralin 1582098 7.50E..03 I 7.70E-03 I 8.7 c 0.81 c 0.41 c 740 c 83 c . 

••I ,2,4-Tritnethylbenzene 95636 S.OOc-02 1 llO 300" 180 N 68 N 100000 N 3900 N 

• • t ,3,S-Trimethylbenzene 108678 5.00c-02 E IEl 300 H 180 N 68 N 100000 N 3900 N 98 a 0.26 • 

Trimethvl phosphate 512561 3.70E-02 H 1.8 c 0.17 c 0.085 c 150 c 17 c 
1,3,S-Trinitrobenzene 99354 5.00E-05 I 1.8 N 0.18" 0.068 N 100 N 3,9 N 

Trinilropbenylmethylnitramine 479458 l.OOE-02 H 370 N 37 N 14 N 20000 N 780 N 

2,4,6-Trinllrotoluene 118967 5.00E-04 I 3.00E-02 I 2.2 c 0.21 c 0.11 c 190 c 21 c 
Uranium (soluble salts) 7440611 3,00E-03 I 110 N II " 4.1 " 6100 II 230" 
Vanadium 7440622 7 OOE-03 H 260 N 26" 9.5 N 14000 N 550 N 

Vanadium peatoxide 1314621 9.00E-03 I 330 N 33 " 12" 18000 II 700 N 
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EPA Ion Ill ~lsk-Based Concentrations: R.L. Smith (10/04/95) ,, 
Sota-cu: /=IRIS H=HLCST .f=HLCSTaltemate W>=Wltlulmwn/romlRJS orHLCST 

E=EP.4-NCLC R~onal S1111P0rt 11rovlslonal val11~ OzOtlt~r EPA docummts. 

RIDo RIDi 
Containfuant. · .. CAS mszlk2'd mi:ilb/d 
Vanadium mlfato 36907423 2.00E-02 H 

Vemam 1929777 l.OOE-03 I 

Vinclomlin S0471448 2.SOE-02 I 

Vinyl acelato 1080S4 l.OOE-t-00" S.718-02 I 

Vinyl bromide S93602 8.S7E-04 I 

Vinyl chloride 7SOl4 
Warfarin 81812 3.00E-04 1 

m-Xylene 108323 2.00E+OO H 2.00E-01 w 

o-Xylene 9.SSE+04 2.00E+OO H 2.00E-01 w 

p-Xylene l.06E+OS 8.S7E-02 w 

Xylene (mixed) l.33E+06 2.00E+OO I 

Zinc 7.44E•06 3.00E-01 I 

Zinc fbospbidc 1.3IE+06 3.00E-04 I 

Zineb l.21E+07 S.OOE-02 I 

v 
CPSo CPSI. 0 

kir-d/Di1 h~g c 

Ill 
1.908~ H 3.00E-0 I H llJ 

Iii 
llJ 
Iii 
Iii 

f l 

22 

&uu: C=camnognilc efl.m N'"11oncardltogalc efl«tr E=EP.4tlm/ISollSawnhtg1-f 
S=soil sallmllion concmll'Ulion M=EP.4 MCL. 

Risk-Based Concentrations • · . Soil Screening Levels•,. 
Tap Ambient Soil lnaestioia . ·.•: · tdti;~~ftijm Siiiitci;f 

Water Air Fish lndustnall Residential '·· • Afr · < 'I OiOuridwater 
: usz/L. ua/m3 ·.mm'''' mszlki ··1 •. inszlk1(: .m2'1c1Z ·•I':. mRlkil'}. 

730 N 73 N 27 N 41000 N 1600 H 

37 N 3.7 N 1.4 N 2000 N .78 N 

910 N 91 N 34 N SIOOO 11 2000. . 
37000" 210 N 1400" IE+06 11 '· 78000. 370 I 84 E .. 

S.2 M 3.1 " 2" 0.018. 

0.019 c 0.021 c 0.0017 c 3 c O.H c 0.002 E 0.01 E 

II " I.I 11 0.41" 610" . 23. 0.046". : 1800 H 

1400" 730 " 2700" IE+06 11 160000 N 9SO I 240 ~ 

1400 M 7J0N · 2700 N IE+06 11 160000 M 7301 1.SOE+02 • 

520" 310" 1000 I 2.20E+O~ • 

12000 " 7300 " 2700" IE+06 11 160000 H 320 E 7.40E+OI E 

' 
11000 " 1100" 410 " 610000 " 23000. 4.20E+04 r 

II " I.I 11 0.41" 610 " 23. 

1800" 180" 68" 100000" 3900 •. 

' . 

.'. 



APPENDIX 2 

Results of Voluntary Release Assessment Samples 
Collected at SWMU 001n 
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Soil TCLP Analytical Results 
Voluntary Release Assessment 
SWMU # 001n, Mudpit P-15 

Bore Number: BORE#l BORE#l BORE#2 BORE#2 BORE#3 BORE#3 BORE#3 BORE#3 
Depth (inches): 12-24 60-72 12-24 60-72 12-24 12-24 60-72 60-72 

Sample Date: 8/4/95 8/4/95 8/4/95 8/4/95 8/4/95 8/4/95 8/4/95 8/4/95 
WID Sample Numbers: RA-95-083 RA-95-085 RA-95-087 RA-95-089 RA-95-091 RA-95-092 RA-95-097 RA-95-098 

RA-95-084 RA-95-086 RA-95-088 RA-95-090 RA-95-093 RA-95-094 RA-95-099 RA-95-100 
Duplicate Duplicate 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) lU lU lU lU lU lU lU lU 
Barium (Ba) 0.51 B 0.35 UB 0.42B 0.54B 0.51 B 0.45 B 0.3 UB 0.32 UB 
Cadmium (Cd) 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 
Chromium (Cr) 0.2 u 0.2 u 0.2U 0.2U 0.2 u 0.2U 0.2U 0.2U 
Lead (Pb) 0.5 u 0.5 u 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 
Mercury (Hg) 0.0002 UJ 0.0002 UJ 0.0002 UJ 0.0002 UJ 0.0002 UJ 0.0002 UJ 0.0002 UJ 0.0002 UJ 
Thallium (Tl) 2U 2U 2U 2U 2U 2U 2U 2U 

Leachable Volatiles (mg/L) 
1, 1, I -Trichloroethane 0.05U 0.05 u 0.05 u 0.05U 0.05 u 0.05U 0.05U 0.05 u 
1,2-Dichloroethane 0.05U 0.05 u 0.05 u 0.05U 0.05U 0.05U 0.05U 0.05 u 
Benzene 0.05U 0.05 u 0.05U 0.05U 0.05U 0.05 u 0.05 u 0.05 u 
Chloroform 0.05U 0.05 u 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 
Ethyl benzene 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 
Toluene 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 
Vinyl chloride 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Xylenes, total 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05 u 0.05 u 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 
FD BLANK Field Blank 

J Estimated value 
R Rejected value 
U Not detected; value is method reporting limit 

UB Detected in the blank and qualified as not detected 
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Soil TCLP Analytical Results 
Voluntary Release Assessment 
SWMU # 001n, Mudpit P-15 

Bore Number: BORE#4 BORE#4 EQBLANK FD BLANK 
Depth (inches): 12-24 60-72 

Sample Date: 8/4/95 8/4/95 8/4/95 8/4/95 
WID Sample Numbers: RA-95-101 RA-95-105 RA-95-095 RA-95-103 

RA-95-102 RA-95-106 RA-95-096 RA-95-104 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) IU IU IU IU 
Barium (Ba) 0.34 UB 0.43 B 0.08 UB 0.05U 
Cadmium (Cd) 0.05U 0.1 u 0.05 u 0.05U 
Chromium (Cr) 0.2U 0.2U 0.2U 0.2U 
Lead (Pb) 0.5U 0.5U 0.5U 0.5 u 
Mercury (Hg) 0.0002 u 0.0002 u 0.0002 UJ 0.0002 u 
Thallium (Tl) 2U 2U 2U 2U 

Leachable Volatiles (mg/L) 
1, 1, I-Trichloroethane 0.05U 0.05U 0.05U 0.05U 
1,2-Dichloroethane 0.05U 0.05 u 0.05U 0.05 u 
Benzene 0.05U 0.05 u 0.05U 0.05U 
Chloroform 0.05U 0.05 u 0.05U 0.05U 
Ethyl benzene 0.05U 0.05U 0.05U 0.05U 
Toluene 0.05U 0.05 u 0.05U 0.05U 
Vinyl chloride 0.1 u 0.1 u 0.1 u 0.1 u 
X ylenes, total 0.05U 0.05U 0.05U 0.05U 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 
FD BLANK Field Blank 

J Estimated value 
R Rejected value 
U Not detected; value is method reporting limit 

UB Detected in the blank and qualified as not detected 



Statement of Purpose: 

WIPP Soil Samples 
Data Review Form 

To review laboratory data packages for soil samples collected at SWMUs, evaluate data package 
completeness, and compare analytical quality control data to program objectives. 

Section 1: Data Package Identification 

P.O. Number: 67763 -Report 27206 No. Of Samples In Package: =24_,__ ____ _ 
Sample Collection Date: 8/4/95 Sample Receipt Date: """8/c..:::8"""/9=5~-----
Sample Report Date: 8/24/95 Analytical Parameters: TCLP - VOCs, Metals 
Sample Numbers in Data Package: RA-95-083 (P0318146), RA-95-084 (P0318147), 
RA-95-085 (P0318148), RA-95-086 (P0318149), RA-95-087 (P0318150), 
RA-95-088 (P0318151), RA-95-089 (P0318152), RA-95-090 (P0318153), 
RA-95-091 (P0318154), RA-95-092 (P0318155), RA-95-093 (P0318156), 
RA-95-094 (P0318157), RA-95-095 (P0318158), RA-95-096 (P0318159), 
RA-95-097 (P0318160), RA-95-098 (P0318161). RA-95-099 (P0318162). 
RA-95-100 (P0318163). RA-95-101 (P0318164). RA-95-102 (P0318165). 
RA-95-103 (P0318166). RA-95-104 (P0318167). RA-95-105 (P0318168), 
RA-95-106 (P0318169) 

Data Reviewer: Donald K. Wambold Date of Review: 1/8/9"""'6 _______ _ 

Symbols used in the sections below are defined as follows: 

x --- Included: no problem R Resubmission 

* --- Included: problems noted NR Not Required 
0 Not Included 

Section 2. Data Summary 

Data for the above listed samples are: 

--- Acceptable for use 
x Acceptable for use with qualifications noted 

--- Preliminary - pending action or verification 

--- Unacceptable for use 
--- To be reviewed by senior chemist 

Reviewed by: Date: ___ _ 

Page 1 of4 



Section 3. Data Package Completeness Review 

X Chain of Custody/Request for Analysis 
X Laboratory Analysis Report 
X Holding Times 
X1 Method Reporting Limits 
X Dilution Factors 
X2 Quality Control Report• 

Section 4. QC Review (from Laboratory Quality Control Report) 

Volatiles 

X Method Blank 
0 3 Leachate Blank 
X Surrogate Standard Recovery 

NR 4 Matrix Spike/Matrix Spike Duplicate Samples 
X Laboratory Control Sample 

NR Duplicate Sample 

Metals 

X Method Blank 
*5 Leachate Blank 
0 6 Matrix Spike/Matrix Spike Duplicate Samples 
X Laboratory Control Sample 

NR Duplicate Sample 

Section 5. Calibration Data 

Volatiles 

0 7 GC/MS Analysis Log 
O 7 GC/MS Initial Calibration Data - 0 7 GC/MS Continuing Calibration Data 

Metals 

X8 ICP Analysis Log - X8 ICP Initial Calibration Data 
0 8 ICP Continuing Calibration Data 
X8 CV AA Analysis Log 
X8 CV AA Initial Calibration Data 
X8 CV AA Continuing Calibration Data 

Page 2 of4 



Section 6. Comments 

1. The method reporting limits (MR.Ls) and sample results for 1,1,1-trichloroethane, ethyl 
benzene, chloroform, total xylenes, and thallium were not evaluated relative to the toxicity 
characteristic regulatory levels because limits have not been promulgated for these 
analytes. 

2. The information provided in the quality control (QC) summary was not complete for all 
reported samples and could not be directly referenced to the sample results and/or analysis 
logs. The "supplemental information" section of the quality control summary provides 
analytical and extraction batch numbers which can be referenced to the appropriate QC 
samples in the QC summary. The laboratory relies on these batch references, which are 
stored in the laboratory information management system (LIMS), to relate the appropriate 
QC data to sample batches, and does not typically include the batch numbers or internal 
laboratory QC sample numbers on the analysis logs. Therefore, QC sample results 
generally cannot be traced to the raw analytical data. 

3. A leachate blank analysis was not provided for the TCLP volatiles analyses in this 
package. Based on the laboratory's procedures, leachate blanks are performed once per 
twenty samples processed through the TCLP extraction procedure on each extraction 
apparatus. The leachate blank associated with the samples in this package may not be 
reported because it is reported in another package with the remaining samples in the 
extraction batch. There were not any detections of volatile compounds reported in the 
data package, and no common volatile laboratory contaminants or other volatile 
compounds were reported in the method blanks. Therefore, the potential for laboratory 
cross contamination of samples appeared to be low, and sample results were not qualified. 

4. A matrix spike/matrix spike duplicate was not performed for the TCLP volatile analyses 
due to limited sample volume produced during the TCLP extraction. 

5. The laboratory provided metal leachate blank sample results for extraction batch 342 
which was considered representative of the extraction conditions for the WIPP samples in 
this data package. Specific sample associations for the blank were not included, therefore 
the representative blanks was used to evaluate the WIPP sample results from the three 
TCLP extraction batches in the case. Arsenic and barium were detected at or above the 
MRL in the leachate blank sample. Barium results for samples RA-95-086, RA-95-096, 
RA-95-099, RA-95-100, and RA-95-102 were less than five times the blank 
concentration, and therefore were qualified as "UB" (not detected) due to blank 
contamination. The barium results for samples RA-95-084, RA-95-088, RA-95-090, 
RA-95-093, RA-95-094, and RA-95-106 were not less than five times the blank 
concentration, and therefore were qualified with a "B" to indicate that the analyte was 
detected in the blank. 

6. The matrix spike recovery of 41 % for mercury from analytical batch 36783 was below the 
EPA Functional Guidelines lower acceptance limit of75%. The matrix spike duplicate 
recovery was acceptable at 102%. Due to the low MS recovery, and the resulting high 
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RPD for the MS and MSD results (71 %), the mercury results for samples RA-95-084, 
RA-95-086, RA-95-088, RA-95-090, RA-95-093, RA-95-094, RA-95-096, RA-95-099 
and RA-95-100 (all from batch 36783) were considered estimated and qualified as "I". 

MS/MSD results were not provided for analytical batches 35784 (sample RA-95-102) and 
36881 (samples RA-95-104 and RA-95-106). Sample matrix effects for the samples from 
these batches could not be evaluated. 

7. The analysis run log and initial and continuing calibration summaries for laboratory 
analytical batch 3 6807 was not included in the data package. Data pertaining to this batch 
had been included with report 27176, therefore, the data from that case was used to 
perform this review. 

8. Representative calibration data provided with the data package were reviewed to evaluate 
the calibration procedures and protocols followed by the laboratory, and to assess the 
operating conditions of the instruments used for analysis of the samples in the data 
package. Specific items reviewed include: 1) analysis run logs, and initial and continuing 
calibration summaries for volatiles analyses oflaboratory batches 36807 and 36858; 2) 
analysis run logs and initial calibration summaries for ICP metals analyses oflaboratory 
batches 36754 and 36790; and 3) analysis run logs, and initial and continuing calibration 
data for CV AA mercury analyses oflaboratory batches 36783, 36784 and 36881. WIPP 
sample results did not require qualification based on the representative calibration 
information that was provided in the data package. 

Signatures below constitutes validation of this record. 

Date 

Signature Dai ' 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-083 TCLP 
NUS SAMPLE NO: P0318146 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

: 5904 Zero Headspace Extraction [ZHE] 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 1 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/14( 1330) 
08/15(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0 .1 mgJL 
< 0.05 mg/L 
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· LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-084 TCLP 
NUS SAMPLE NO: P0318147 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable CAs) 
Barium, Leachable (Ba) 
Cadnium, Leachable (Cd) 
Chromium, Leachable CCr) 
Lead, Leachable CPb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 2 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04·AUG·95 
DATE RECEIVED: 08·AUG·95 
APPROVED BY: Kieda, Chuck 

RESULT UN ITS 

08/13(1000) 
08/14(0725) 

4.9 
< 1 mg/L 

0.51 mg/L :fl 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L :I' 
< 2 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-085 TCLP 
NUS SAMPLE NO: P0318148 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

2 5904 

10 OVZHE 

Zero Headspace Extraction (ZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 3 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/15 (1240) 
08/16(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.1mg/L 

< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95·086 TCLP 
NUS SAMPLE NO: P0318149 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ASAL Barium, Leachable (Ba) 
5 ACDL Caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 4 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-AUG·95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UN ITS 

08/13(1000) 
08/14(0725) 

4.9 
< 1 mg/L 

0.35 mg/L Ul? 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L -:!'" 
< 2 mg/L 



Ia~\ Halliburton NUS 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95·087 TCLP 
NUS SAMPLE NO: P0318150 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 5 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/15(1240) 
08/16(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

- SAMPLE ID: RA·95·088 TCLP 
NUS SAMPLE NO: P0318151 

P.O. NO.: 67763 

TEST 
LN CODE D ETERM I NA Tl ON 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL Cadmium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 6 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04·AUG·95 
DATE RECEIVED: 08·AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/13( 1000) 
08/14(0725) 

1 
4.9 
< 1 mg/L 

0.42 mg/L "13 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L "J"" 
< 2 mg/L 



-

.... 

-

-

i&~\ Ha11iburton NUS 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-089 TCLP 
NUS SAMPLE NO: P0318152 

TEST 
LN CODE 

2 S904 

10 OVZHE 

P .0. NO.: 6n63 

DETERMINATION 

Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 7 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/15(1240) 
08/16(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg1L 
< 0.05 mg/L 

VAU~D ~ewed By =t1{~ 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-090 TCLP 
NUS SAMPLE NO: P0318153 

P.O. NO.: 67763 

TEST 
LN CODE OE TERM I NAT ION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba> 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 8 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04·AUG-95 
DATE RECEIVED: 08-AUG·95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/13(1000) 
08/14(0725) 

4.9 
< 1 mg/L 

0.54 mg/L -g 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/l 

< 0.0002 mg/L 0" 
< 2 mg/L 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-091 TCLP 
NUS SAMPLE NO: P0318154 

TEST 
LN CODE 

2 S904 

10 OVZHE 

P.O. NO.: 67763 

DETERMINATION 

Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane · 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 9 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/15(1240) 
08/16(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0. 1 mg/L 
< 0.05 mg/L 



-
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1s~\ Halliburton NUS 
\~~}CORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-092 TCLP 
NUS SAMPLE NO: P0318155 

P.O. NO.: 67763 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-tr;chloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: 1412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 10 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/15(1240) 
08/16(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0 .05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

-SAMPLE ID: RA-95-093 TCLP 
NUS SAMPLE NO: P0318156 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACOL Caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable CTl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 11 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04·AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/13(1000) 
08/14(0725) 

1 
6.3 
< 1 mg/L 

0.51 mg/L ~ 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L :r 
< 2 mg/L 



f/j~\ Halliburton NUS 1•ao ,,..,, C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-094 TCLP 
NUS SAMPLE NO: P0318157 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL Cadmium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 12 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UN ITS 

08/13 ( 1000) 
08/14(0725) 

1 
6.2 
< 1 mg/L 

0.45 mg/L "'B 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg1L ::r 
< 2 mg/L 



-

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

,SAMPLE ID: RA-95-095 TCLP 
NUS SAMPLE NO: P0318158 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES · TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24 , 1995 
Report No.: 00027206 

Section A Page 13 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04·AUG-95 
DATE RECEIVED: 08·AUG·95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/15 (0725) 
08/15 ( 0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0. 1 mg/L 
< 0.05 mg/L 

2 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 



f~~\ Halliburton NUS 
\'4t'/CORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-096 TCLP 
NUS SAMPLE NO: P0318159 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Bariun, Leachable (Ba) 
5 ACDL Cadmiun, Leachable (Cd) 
6 ACRL Chromiun, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thalliun, Leachable (Tl) 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 14 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

5.8 
< 1 mg/L 

0.08 mg/L L)~ 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L ~ 
< 2 mg/L 

COMMENTS: 
1 This sa~le was less than 0.5% solid, thus the sample was filtered, not 

extracted. 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-097 TCLP 
NUS SAMPLE NO: P0318160 

TEST 
LN CODE 

2 S904 

10 OVZHE 

P.O. NO.: 67763 

DETERMINATION 

Zero Headspace Extraction [ZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES · TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 15 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG·95 
DATE RECEIVED: 08-AUG·95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/15 (1240) 
08/16(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0. 1 mg/L 
< 0.05 mg/L 



1a~\ Halliburton NUS 1ama 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-098 TCLP 
NUS SAMPLE NO: P0318161 

P.O. NO.: 67763 

TEST 
LN CODE 

2 5904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 16 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/16(1230) 
08/17(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0. 1 mg/L 
< 0.05 mg/L 



-
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORAT!O 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-099 TCLP 
NUS SAMPLE NO: P0318162 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (AS) 
4 ABAL BariLDn, Leachable (Ba) 
5 ACOL CadmiLDn, Leachable (Cd) 
6 ACRL ChromiLDn, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL ThalliLDn, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
August 24, 1995 

Report No.: 00027206 
Section A Page 17 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/14(1350) 
08/15(0725) 

1 
5.3 
< 1 mg/L 
0.3 mg/L u-ei 

< 0.05 mg/L 
< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L ~ 
< 2 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-100 TCLP 
NUS SAMPLE NO: P0318163 

P .0. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 18 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08·AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UN ITS 

08/14(1350) 
08/15(0725), 

1 
5.7 
< 1 mg/L 

0.32 mg/L U:B 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L ~ 
< 2 mg/L 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA·95· 101 TCLP 
NUS SAMPLE NO: P0318164 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 

1D OVZHE VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 147-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 19 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04·AUG·95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
1D 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/16( 1230) 
08/17(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 



-
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-102 TCLP 
NUS SAMPLE NO: P0318165 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable CBa) 
5 ACDL Caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 20 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UN ITS 

08/14(1350) 
08/15 ( 0725) 

1 
5.0 
< 1 mg/L 

0.34 mg/L U B 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-103 TCLP 
NUS SAMPLE NO: P0318166 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction [ZHE] 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES · 'TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 21 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04·AUG·95 
DATE RECEIVED: 08-AUG·95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/17(0725) 
08/17(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

COMMENTS: 
2 This sample was less than 0.5% sol id, thus the sample was f'i l tered, not 

extracted. 
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Halliburton NUS 
CORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-104 TCLP 
NUS SAMPLE NO: P0318167 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL Cadmium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable CPb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 22 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

5.8 
< 1 mg/L 

< 0.05 mg/L 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 

COMMENTS: 
1 This sample was less than 0.5% solid, thus the sample was filtered, not 

extracted. 
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Halliburton NUS 
CORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-105 TCLP 
NUS SAMPLE NO: P0318168 

P.O. NO.: 67763 

TEST 
LN CODE 

2 5904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 

·1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24, 1995 
Report No.: 00027206 

Section A Page 23 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/16( 1230) 
08/17(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0 .05 mg/L 



Ha11iburton NUS 
CORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA-95-106 TCLP 
NUS SAMPLE NO: P0318169 

P .0. NO.: 6n63 

TEST 
LN CODE DETERMINATION 

3 
4 

5 
6 
7 
8 
9 

S903 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

DILUTION 
FACTOR 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 24 , 1995 
Report No.: 00027206 

Section A Page 24 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-AUG-95 
DATE RECEIVED: 08-AUG-95 
APPROVED BY: Ki eda, Chuck 

RESULT UNITS 

08/15 ( 1330) 
08/16 ( 0725) 

1 
5.1 
< 1 mg/L 

0.43 mg/L E> 
2 < 0. 1 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 

COMMENTS: 
5 An elevated reporting limit was reported for cadmium due to sample 

matrix interference. 
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APPENDIX 3 

Results of Voluntary Release Assessment samples 
Collected at SWMU OOlx 
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1/17/96 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOlx, WIPP-13 

Bore Number: BORE#l BORE#l BORE#2 BORE#2 BORE#3 BORE#3 BORE#3 BORE#3 BORE#4 
Depth (inches): 12-24 60-72 12-24 60-72 12-24 12-24 60-72 60-72 12-24 

Sample Date: 8/9/95 8/9/95 8/9/95 8/9/95 8/9/95 8/9/95 8/9/95 8/9/95 8/9/95 
WID Sample Numbers: RA-95-107 RA-95-109 RA-95-111 RA-95-113 RA-95-115 RA-95-116 RA-95-119 RA-95-120 RA-95-125 

RA-95-108 RA-95-110 RA-95-112 RA-95-114 RA-95-117 RA-95-118 RA-95-121 RA-95-122 RA-95-126 
Duplicate Duplicate 

Analytes 

Leachable Metals {mg/L) 
Arsenic (As) IU IU IU IU IU IU IU IU IU 
Barium (Ba) 0.34 UB 0.33 UB 0.38UB 0.36 UB 0.28UB 0.3 UB 0.44B 0.25 UB 0.19UB 
Cadmium (Ccl) 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 
Chromium (Cr) 0.2 u 0.2 u 0.2 u 0.2U 0.2U 0.2 u 0.2U 0.2U 0.2U 
Lead (Pb) 0.5 u 0.5U 0.5U 0.5 u 0.5U 0.5U 0.5U 0.5 u 0.5 u 
Mercury (Hg) 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 
Thallium (Tl) 2U 2U 2U 2U 2U 2U 2U 2U 2U 

Leachable Volatiles {mg/L) 
1, 1, I -Trichloroethane 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 
1,2-Dichloroethane 0.05U 0.05U 0.05U 0.05U 0.05U. 0.05U 0.05U 0.05U 0.05U 
Benzene 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05 u 0.05U 0.05U 
Chlorofonn 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05 u 
Ethyl benzene 0.05U 0.05 u 0.05U 0.05U 0.05U 0.05U 0.05 u 0.05U 0.05U 
Toluene 0.05U 0.05 u 0.05U 0.05U 0.05U 0.05U 0.05 u 0.05U 0.05 u 
Vinyl chloride 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Xylenes, total 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 
FD BLANK Field Blank 

J Estimated value 
R Rejected value 
U Not detected; value is method reporting limit 

UB Detected in the blank and qualified as not detected 
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Bore Number: 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 
Thallium (Tl) 

Leachable Volatiles (mg/L) 
1, 1, I -Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
Xylenes, total 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 
FD BLANK Field Blank 

J Estimated value 
R Rejected value 

BORE#4 EQBLANK 
60-72 
8/9/95 8/9/95 

RA-95-127 RA-95-123 
RA-95-128 RA-95-124 

0.2UB IU 
0.36 UB 0.05U 
0.005 u 0.05U 
0.02U 0.2U 
0.05U 0.5U 

0.0002 u 0.0002 u 
0.2U 2U 

0.05 u 0.05 u 
0.05 u 0.05U 
0.05 u 0.05U 
0.05U 0.05U 
0.05 u 0.05U 
0.05 u 0.05U 
0.1 u 0.1 u 

0.05U 0.05U 

U Not detected; value is method reporting limit 
UB Detected in the blank and qualified as not detected 

~ ~ 
::. ~ ! 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOlx, WIPP-13 

FD BLANK 

8/9/95 
RA-95-129 
RA-95-130 

0.1 u 
0.012 UB 
0.005 u 
0.02U 
0.05U 

0.0002 u 
0.2U 

0.05U 
0.05U 
0.05U 
0.05 u 
0.05U 
0.05U 
0.1 u 

0.05U 

Page 2 of2 
1/17/96 
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Statement of Purpose: 

WIPP Soil Samples 
Data Review Form 

To review laboratory data packages for soil samples collected at SWMUs, evaluate data package 
completeness, and compare analytical quality control data to program objectives. 

Section 1: Data Package Identification 

P.O. Number: 67763 - Report 27278 No. Of Samples In Package: ~24_,__ ____ _ 
Sample Collection Date: 8/9/95 Sample Receipt Date: ~8/~1~1/~9~5 _____ _ 
Sample Report Date: 8/29/95 Analytical Parameters: TCLP - VOCs, Metals 
Sample Numbers in Data Package: RA-95-107 (P0318453), RA-95-108 (P0318454), 
RA-95-109 (P03 l 8455), RA-95-110 (P0318456), RA-95-111 (P03 l 8457), 
RA-95-112 (P0318458), RA-95-113 (P0318459), RA-95-114 (P0318460), 
RA-95-115 (P0318461), RA-95-116 (P0318462), RA-95-117 (P0318463), 
RA-95-118 (P0318464), RA-95-119 (P0318465), RA-95-120 (P0318466), 
RA-95-121 (P0318467), RA-95-122 (P0318468), RA-95-123 (P0318469), 
RA-95-124 (P0318470), RA-95-125 (P0318471), RA-95-126 (P0318472), 
RA-95-127 (P0318473), RA-95-128 (P0318474), RA-95-129 (P0318475), 
RA-95-130 (P0318476) 

Data Reviewer: Donald K. Wambold Date of Review: 1/9/96 -=---------

Symbols used in the sections below are defined as follows: 

x Included: no problem R Resubmission ---
* Included: problems noted NR Not Required ---
0 Not Included 

Section 2. Data Summary 

Data for the above listed samples are: 

--- Acceptable for use 
x Acceptable for use with qualifications noted 

--- Preliminary - pending action or verification 

--- Unacceptable for use 
To be reviewed by senior chemist ---

Reviewed by: _________ Date: 

Page 1of4 



Section 3. Data Package Completeness Review 

X Chain of Custody/Request for Analysis 
X Laboratory Analysis Report 
X Holding Times 
X1 Method Reporting Limits 
X Dilution Factors 
X2 Quality Control Report 

H ,. 

Section 4. QC Review (from Laboratory Quality Control Report) 

Volatiles 

X Method Blank 
0 3 Leachate Blank 
X Surrogate Standard Recovery 

NR4 Matrix Spike/Matrix Spike Duplicate Samples 
X Laboratory Control Sample 

NR Duplicate Sample 

Metals 

X Method Blank 
*5 Leachate Blank 
0 6 Matrix Spike/Matrix Spike Duplicate Samples 
X Laboratory Control Sample 

NR Duplicate Sample 

Section 5. Calibration Data 

Volatiles 

- O 7•
8 GC/MS Analysis Log 

0 7
•
8 GC/MS Initial Calibration Data 

0 7
•
8 GC/MS Continuing Calibration Data 

Metals 

X7 ICP Analysis Log 
X7 ICP Initial Calibration Data 
0 7 ICP Continuing Calibration Data 
X7 CV AA Analysis Log 
X7 CV AA Initial Calibration Data 
X7 CV AA Continuing Calibration Data 

Page 2 of4 
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Section 6. Comments 

1. The method reporting limits (MRLs) and sample results for 1, 1, I-trichloroethane, ethyl 
benzene, chloroform, total xylenes, and thallium were not evaluated relative to the toxicity 
characteristic regulatory levels because limits have not been promulgated for these 
analytes. 

2. The information provided in the quality control (QC) summary was not complete for all 
reported samples and could not be directly referenced to the sample results and/or analysis 
logs. The "supplemental information" section of the quality control summary provides 
analytical and extraction batch numbers which can be referenced to the appropriate QC 
samples in the QC summary. The laboratory relies on these batch references, which are 
stored in the laboratory information management system (LIMS), to relate the appropriate 
QC data to sample batches, and does not typically include the batch numbers or internal 
laboratory QC sample numbers on the analysis logs. Therefore, QC sample results 
generally cannot be traced to the raw analytical data. 

3. A leachate blank analysis was not provided for the TCLP volatiles analyses in this 
package. Based on the laboratory's procedures, leachate blanks are performed once per 
twenty samples processed through the TCLP extraction procedure on each extraction 
apparatus. The leachate blank associated with the samples in this package may not be 
reported because it is reported in another package with the remaining samples in the 
extraction batch. There were not any detections of volatile compounds reported in the 
data package, and no common volatile laboratory contaminants or other volatile 
compounds were reported in the method blanks. Therefore, the potential for laboratory 
cross contamination of samples appeared to be low, and sample results were not qualified. 

4. A matrix spike/matrix spike duplicate was not performed for the TCLP volatile analyses 
due to limited sample volume produced during the TCLP extraction. 

5. The laboratory provided metal leachate blank sample results for extraction batch 344 
which was considered representative of the extraction conditions for the WIPP samples in 
this data package. Specific say.i.pJ.e associations for the blank were not included, therefore 
the representative bla~a~ hsed to evaluate the WIPP sample results from both TCLP 
extraction batches in the case. Arsenic and barium were detected at or above the MRL in 
the leachate blank sample. Barium results for samples RA-95-108, RA-95-110, 
RA-95-112, RA-95-114, RA-95-117, RA-95-118, RA-95-122, RA-95-126, and 
RA-95-130, and both the arsenic and barium results for sample RA-95-128, were less than 
five times the blank concentration, and therefore were qualified as "UB" (not detected) 
due to blank contamination. The barium result for sample RA-95-121, was not less than 
five times the blank concentration, and therefore was qualified with a "B" to indicate that 
the analyte was detected in the blank . 

6. Matrix spike/matrix spike duplicate (MS/MSD) recoveries were not included in the QC 
summary for mercury. Sufficient information was included in the raw data to evaluate the 
MS/MSD recoveries and determine that they were acceptable. 

Page 3 of4 
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7. 

8. 

Representative calibration data provided with the data package were reviewed to evaluate 
the calibration procedures and protocols followed by the laboratory, and to assess the 
operating conditions of the instruments used for analysis of the samples in the data 
package. Specific items reviewed include: 1) analysis run logs, and initial and continuing 
calibration summaries for volatiles analyses of laboratory batch 36782; 2) analysis run logs 
and initial calibration summaries for ICP metals analyses oflaboratory batches 36854, 
36892, and 36923; and 3) analysis run logs, and initial and continuing calibration data for 
CV AA mercury analyses oflaboratory batch 36957. WIPP sample results did not require 
qualification based on the representative calibration information that was provided in the 
data package. 

The analysis run logs and initial and continuing calibration summaries for laboratory 
analytical batches 36883 (samples RA-95-113, RA-95-115, RA-95-116, RA-95-119, 
RA-95-120, RA-95-123, RA-95-125, and RA-95-129) and 36963 (sample RA-95-127) 
were not included in the data package, therefore specific calibration information pertaining 
to these samples could not be reviewed. 

Signatures below constitutes validation of this record. 

1 /1~b 
Date 

QA/QC Reviewer: ~() /'_ 
_MAa._K~~~(o~u~""A~w __ .'I'. (h,, 
Printed Name Signa e 

.. --
Dale I 

Page4 of4 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-107 TCLP 
NUS SAMPLE NO: P0318453 

P.O. NO.: 67763 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction CZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane· 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 1 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/16( 1230) 
08/17(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.lmg/L 

< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-108 TCLP 
NUS SAMPLE NO: P0318454 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Caanium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 2 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09·AUG·95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UN ITS 

08/16( 1325) 
08/17(0700) 

1 
4.9 
< 1 mg/l 

0 .34 mg/l u1!7 
< 0.05 mg/L 

< 0.2 mg/l 
< 0.5 mg/l 

< 0.0002 mg/L 
< 2 mg/L 



1&a\ Ha11iburton NUS 1am• 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-109 TCLP 
NUS SAMPLE NO: P0318455 

TEST 
LN CODE 

2 S904 

10 OVZHE 

P.O. NO.: 67763 

DETERMINATION 

Zero Headspace Extraction CZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Sectfon A Page 3 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/16(1230) 
08/17(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.1mg/L 

< 0.05 mg/L 



11J~\ Halliburton NUS 
\~'JcoRPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-110 TCLP 
NUS SAMPLE NO: P0318456 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic:, Leac:hable CAs) 
4 ABAL Barium, Leac:hable (Ba) 
5 ACOL Caanium, Leac:hable (Cd) 
6 ACRL Chromium, Leac:hable (Cr) 
7 APBL Lead, Leac:hable CPb) 
8 AHGL Mercury, Leac:hable (Hg) 
9 ATLL Thallium, Leac:hable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 4 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG·95 
APPROVED BY: Kieda, Chuc:k 

RESULT UN ITS 

08/16(1325) 
08/17(0725> 

4.9 
< 1 mg/L 

0.33 mg/L L)~ 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 



t~~\ Halliburton NUS 
\~,, C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-111 TCLP 
NUS SAMPLE NO: P0318457 

P.O. NO.: 67763 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 5 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/16(1230) 
08/17 ( 0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.1mg/L 

< 0.05 mg/L 
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11A~\ Ha11iburton NUS 
1CiJD 
--~v, CORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-112 TCLP 
NUS SAMPLE NO: P0318458 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Caanium, Leachable CCd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable CTl) 

COMMENTS: 

NUS lABORA TORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 6 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/16( 1325) 
08/17(0725) 

1 

5.0 
< 1 mg/L 

0.38 mg/L u'B 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 



~ll:»Wi 

-

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR •. RICK CHAVEZ 

SAMPLE ID: RA-95-113 TCLP 
NUS SAMPLE NO: P0318459 

P.O. NO.: 6n63 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1, 1, 1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-25DO 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 7 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

. 10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN I TS 

08/17( 1225) 
08/18(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.1mg/L 

< 0.05 mg/L 

VA~~ 
Reviewed By 

Date 
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NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 8 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-114 TCLP 
NUS SAMPLE NO: P0318460 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 

5 
6 
7 
8 
9 

5903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACOL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Caanium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable CPb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/16( 1325) 
08/16(0725) 

1 
5.0 
< 1 mg/L 

o.36 mg/L u'B 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 

VA~ Reviewed By . DD~ 



j/j5\ Halliburton NUS 
\~~JCORPORATION 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: oaa27278 

Section A Page 9 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-115 TCLP 
NUS SAMPLE NO: P0318461 

P.O. NO.: 67763 

TEST 
LN CODE 

2 S9a4 

1a OVZHE 

DETERMINATION 

Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 Oa03 
WORK ORDER NO: SS830 

VENDOR NO: 01830727 

DATE SAMPLED: a9-AUG-9S 
DATE RECEIVED: 11-AUG-9S 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
1a 
1a 
10 
10 
10 

RESULT UNITS 

08/17( 122S) 
08/18(072S) 

< a.as mg/L 
< 0.05 mg/L 
< a.as mg/L 
< a.OS mg/L 
< a.as mg/L 
< a.OS mg/L 

< a.1 mg/L 
< a.OS mg/L 

VALID~~ 
=-By~ 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE ID: RA·95·116 TCLP 
NUS SAMPLE NO: P0318462 

TEST 
LN CODE 

2 S904 

10 OVZHE 

P .0. NO.: 6n63 

DETERMINATION 

Zero Headspace Extraction [ZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES · TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 10 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09·AUG·95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/17(1225) 
08/18(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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1~~\ Halliburton NUS 
1iHlll 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-117 TCLP 
NUS SAMPLE NO: P0318463 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Ti me 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Caanium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-25.00 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 11 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG·95 
DATE RECEIVED: 11·AUG·95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR RESULT UNITS 

08/17(1320) 
08/18( 0725) 

1 
5.7 
< 1 mg/L 

0.28 mg/L LJ!S 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/l 

< 0.0002 mg/L 
< 2 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

· SAMPLE ID: RA-95-118 TCLP 
NUS SAMPLE NO: P0318464 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable <Ba) 
5 ACDL Caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachabl e (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 12 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/17( 1320) 
08/18(0725) 

1 
5.7 
< 1 mg/L 

0.30 mg/L u$ 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-119 TCLP 
NUS SAMPLE NO: P0318465 

TEST 
LN CODE 

2 S904 

10 OVZHE 

P.O. NO.: 67763 

DETERMINATION 

Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Oate/T i me 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 13 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY:· Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/17(1225) 
08/18(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.1mg/L 

< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-120 TCLP 
NUS SAMPLE NO: P0318466 

P.O. NO.: 67763 

TEST 
LN CODE 

2 5904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction [ZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-25.00 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 14 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/17(1225) 
08/18(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0 .OS mg/L 

< 0. 1 mg/L 
< 0.05 mg/L 
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NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 15 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-121 TCLP 
NUS SAMPLE NO: P0318467 

P.O. NO.: 6n63 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL Cadnium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/17(1320) 
08/18(0725) 

1 
5.0 
< 1 mg/L 

0.44 mg/L ~ 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 

~~.d~~::!!~JM 
Date----~-....... ~---------
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: llESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95·122 TCLP 
NUS SAMPLE NO: P0318468 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 

AASL 
ABAL 
ACOL 
ACRL 
APBL 
AHGL 
ATLL 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Baril.In, Leachable (Ba) 
CadmiLm, Leachable (Cd) 
ChromiLm, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable <Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-25.00 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 16 

NUS CLIENT NO: 
llORK ORDER NO: 

VENDOR NO: 

1783 0003 
55830 
01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 

DILUTION 
FACTOR 

APPROVED BY: Kieda, Chuck 

RESULT UN ITS 

08/17(1320) 
08/18(0725) 

1 
5.2 
< 1 mg/L 

0.25 mg/L c../t5 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 
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1~~\ Halliburton NUS 
1~;1J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-123 TCLP 
NUS SAMPLE NO: P0318469 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane. 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 17 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
1D 
10 

RESULT UNITS 

08/18(0725) 
08/18(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

2 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 



1a~\ Ha11iburton NUS UIDU 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-124 TCLP 
NUS SAMPLE NO: P0318470 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACOL Caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 18 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

5.6 
< 1 mg/L 

< 0.05 mg/L 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
9 ATLL Thallium, Leachable (Tl) "'" < 2 mg/L 

o\-" 

COMMENTS: 
1 This sample was less than 0.5% solid, thus the sample was filtered, not 

extracted. 

R~ewed~~~~ 
Date 1 C{l 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 

NUS 

TEST 
LN CODE 

2 5904 

ADDRESS: P.O. BOX 2078 
CARLSBAD, NM 88221-2078 

ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95·125 TCLP 
SAMPLE NO: P0318471 
P.O. NO.: 67763 

DETERMINATION 

Zero Headspace Extraction [ZHE] 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES · TCLP/ZHE 
1, 1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-25QO 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 19 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/17( 1225) 
08/18(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: YESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

. SAMPLE ID: RA-95-126 TCLP 
NUS SAMPLE NO: P0318472 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ASAL 
ACOL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2590 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 20 

NUS CLIENT NO: 1783 0003 
YORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

08/17(1320) 
08/18(0725) 

1 
5.8 
< 1 mg/L 

0.19 mg/LUB 
< 0.05 mg/L 

< 0.2 mg/L 
< 0.5 mg/L 

< 0.0002 mg/L 
< 2 mg/L 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

.SAMPLE IO: RA-95·127 TCLP 
NUS SAMPLE NO: P0318473 

TEST 
LN CODE 

2 5904 

10 OVZHE 

P.O. NO.: 67763 

DETERMINATION 

Zero Headspace Extraction (ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES · TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh. Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 21 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11·AUG·95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

08/21(1240) 
08/22(0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-128 TCLP 
NUS SAMPLE NO: P0318474 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cacinium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

DILUTION 
FACTOR 

TEL: (412) 747-2SOO 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 22 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Ki eda, Chuck 

RESULT UNITS 

08/17( 1320) 
08/18(0725) 

1 
5.0 
0.2 mg/L U"f5 

0.36 mg/L l.)~ 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: ~ESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA·95·129 TCLP 
NUS SAMPLE NO: P0318475 

P.O. NO.: 67763 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1, 1, 1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 23 

NUS CLIENT NO: 1783 0003 
~ORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 09·AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

08/18(0725) 
08/18( 0725) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< O. 1 mg/L 
< 0.05 mg/L 

COMMENTS: 
2 This sample was less than 0.5% solid, thus the sample was filtered, not 

extracted. 



1aa~ Halliburton NUS 
\~'JcoRPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-130 TCLP 
NUS SAMPLE NO: P0318476 

P.O. NO.: 67763 

TEST 
Ul CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL Cadnium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable <Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-25.00 
FAX: (412) 747-2559 

August 29, 1995 
Report No.: 00027278 

Section A Page 24 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 09-AUG-95 
DATE RECEIVED: 11-AUG-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

5.4 
< 0.1 mg/L 
0.012 mg/L c..:r,e> 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 

1 This sample was less than D.5% solid, thus the sample was filtered, not 
extracted. 



APPENDIX 4 

Results of NMED - DOE oversight Bureau 
Release Assessment Duplicate Samples 

Collected at SWMU OOlg 



GARY E. JOHNSON 
Governor 

February 22, 1996 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

DOE Oversight Bureau I Waste Isolation Pilot Plant Site Office 
P.O. Box 3090, WIPP Site, Jal Highway 

Carlsbad, New Mexico 88221 
Telephone: (505) 234-8947 Fax: (505) 887-5871 

WIPP/WID/Environmental Compliance and Support 
WIPP Site 

Subject: Split sample results from the H-14 SWMU investigation on October 4, 1995. 

Attention: Dan Robertson 

MARKE. WEIDLER 
Secretary 

EDGAR T. THORNTON, III 
Deputy Secretary 

Enclosed herewith is a copy of the original Lockheed Analytical Services Analytical Data Report which provides the 
NMED/ DOE Oversight Bureau results from split sampling with your group on October 4, 1995 at the H-14/P- l well 
location (SWMU # 001-g). We also acknowledge receipt of the WIPP/WID results which were hand delivered on 
October 20, 1996. 

TCLP Metals analytical suites are similar except that NMED included Selenium but not Thallium and WIPP/WID did 
not include Selenium. All parameters were below the detection limits. 

TCLP Semi-Volatile Organics are also reported with all parameters below the detection limit. 

Quality Control analyses and summaries, chain of custody, and other supporting documentation is also provided. 

NMED sample "S951004Hl4WM' is a split ofWID sample "RA-95-134" and NMED sample "S951004Hl4EM' is a 
split of "RA-95-142." 

NMED Sample ID explanation: S(soil)951004(10/04/95)H14(location code)WM(series identification-west hole 
middle or 12-24 inch depth sample) 

If you have questions, please call either myself or Pat McCasland at 8984 or 8983 respectively. 

Sincerely, 

Keith McKamey, Program Manager 

DOE-OB/WIPP 

cc: Neil Weber 
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r~M Eu ''!IP;'.) Site 

Lockheed Analytical Services 

NEW MEXICO ENVIRONMENT DEPT. 

ANALYTICAL DATA REPORT 

FOR 

TCLP METALS AND SEMI-VOLATILE ORGANICS 

LOG-IN NUMBER: L5636 

QUOTATION NUMBER: 0408030-WIP-TCLP 

DOCUMENT FILE NUMBER: 1018544 



Lock.heed Ennronmenca..l Svstems & T ecb.nolllgies Co. 
Lo-:k.heed Analytical Services 
'1~5 Keily Johnson Drive Las Veps. ~enJ.i SlJ! 19-3705 
Te:e;ihone 702-361-0220 300-582-7605 Facsurule 702-361-51-+6 

Martyne Kieling 
New Mexico Environment Dept. 
DOE Oversight Bureau 
525 Camino De Los Marquez 
P.a. Box 26110 
Santa Fe, NM 87502 

RE: Log-in No: 
Quotation No: 
Document File No: 

L5636 
0408030-WIP-TCLP 
1018544 

LOCKHEED 

December 11. 1 995 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 1 8 October 1 995. 

The temperature of the cooler upon receipt was 5 °C. Sample containers received agree with• 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Karen Germann at 
(702) 361-3955, ext. 289. 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

cc: Client Services 
Document Control 

Sincerely, 

fa~~ 
Karen Germann 
Client Services Representative 



Lockheed Analytical Services Log-in No.: L5636 
Quotation No.: Q408030-WIP-TCLP 

Document File No.: 1018544 
Page 1 

CASE NARRATIVE 
INORGANIC ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

• 

• 

• 

Preparation and Analysis Requirements 

All samples were received on October 18, 1995. The samples were logged in as 
L5636 and were prepared and analyzed in batch 1018 nmE. 

Holding Time Requirements 

All samples were analyzed within the method-specific holding times . 

Method Blanks 

The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

All Internal Quality Control were within acceptance limits . 

Sample Results 

• TCLP results are not bias corrected for matrix spike recovery. 

Shellee McGrath 
Prepared By 

November 14, 1995 
Date 



•• 

Lockheed Analytical Services Log-in No.: L5636 
Quotation No.: Q408030-WIP-TCLP 

Document File No.: 1018544 
Page 2 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method 8270 SemiVolatiles (TCLP Extr) 

The associated samples were analyzed in one analytical batch. All instrument tunes, initial and 
continuing calibrations were within QC criteria. Target compounds were not detected in the 
water method blank. All surrogate compound recoveries were within QC limits. All internal 
standard area counts and retention times were within QC limits. 

Analytical Batch 111895-82 70-K (water} 

Note: Sample S951004H 14WM (l5636-1) was the native sample used for 29248MS/MSD 
analyzed in this analytical batch. 

The samples were extracted within holding time on October 25, 1995 and were analyzel 
within holding time on November 18, 1995. The compound recoveries in the MS, MSD and 
LCS were all within QC limits. Due to the recoveries of Pyridine being at the low end of the 
QC limits, the RPD for the recoveries of this compound exceeded the QC limits for this 
compound. The RPDs for the recoveries of all other compounds were within QC limits. 

Donald A. Hilke 
Prepared By 

December 11, 1995 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08128192] 

For Use on the Analytical Data Reporting Forms 

For CLP Analyses Only - Reported value is less than the contract required detection 
limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 

For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the 
associated blank whose concentration was greater than the reporting detection limit 
(RDL). 

Presence of high levels of interfering constituents required dilution of sample which 
increased the RDL by the dilution factor. 

Estimated value due to presence of interference. 

Sample analysis performed outside of method-or client-specified maximum holding time 
requirement. 

For CLP Analyses Only - Duplicate injection precision criterion was not met. . 
Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture). 

For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria 
and sample absorbance is less than 50% of spike absorbance. 

Analyst-defined qualifier. 

Relative percent difference (RPD) for duplicate analysis exceeded acceptance 
limits. 

Correlation coefficient (r) for the MSA is less than 0.995. 

For Use on the QC Data Reporting Forms 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates 
cannot be evaluated due to insufficient spiking level compared to the elevated 
sample analyte concentration. 

The RPD cannot be computed because the sample and/ or duplicate concentration 
was below the RDL. 

1 U sect as footnote designations on the QC summary fonn. 

I 



Lockheed Analytical Services 
DATA QUALIFIERS FOR ORGANIC ANALYSES 

[Revised 04/lZ/1995] 

I For Use On The Analytical Data Reporting Forms I 
A For CLP analyses Only - The TIC is a suspected aldol-condensation product. 

Any constituent that was also detected in the associated blank whose concentration was 
B greater than the practical or reporting detection limit (PQL or RDL). 

c Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only] 

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analysis. 

E Constituent concentration exceeded the calibration range. 

G The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis performed outside of method- or client-specified maximum holding time 
H requirement. 

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and• 
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP 

Reporting Only). 

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on 
N mass spectral library search. 

For CLP Reporting Only - The percent difference between the concentrations detected 
p on both GC columns was greater than 25 percent [pesticide/PCB analyses only]. 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
u quantitation must be corrected for dilution and percent moisture). 

X, Y, or Z Analyst-defined qualifier. 

NI A in the % moisture cell indicates that data are reported on an "as received" basis. A 
NIA value in the % moisture cell indicates that data are reported based on a "dry weight" 

(% Moisture) basis. 

I For Use On The QC Data Reporting Forms I 
QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 

* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 
duplicate) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be 
a1 evaluated due to insufficient spiking level compared to the elevated sample analyte 

concentration. 

bl The RPD cannot be computed because the sample and/or duplicate concentration was 
below the RDL. 

1 Used as footnote designations on the QC Summary Form. 



~ Lockheed Analytical Services 

~)-03~ 

SAMPLE LOGIN AND CHAIN OF CUSTODY 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (l:.101) 

Oct 18 1995, 03:42 pm 

Login Number: L5636 
Account: 544 New Mexico Env. Dept. • Santa Fe, NM 

Project: WIPP-TCLP tclp svoc,metals only 

L b · · t · ·········· er· t · · .· .. · ···· :.collect ····Receive 
. a ora · ory ·y .S .. a.!. ·~ .. n.1.·.· ......... · ... · .• •.·.·.".N· .. •.··.1.nu ..... · .. b.•·.· .. e···.· r".·.·.·.· .. ·.·.·.·····.·.•.• .. ·.·.• .. •.·.•·.•.·.·. · •· · ····· · · .... · ... ·· sainple . .tiumbe:r:- : ..... ·.···· '"°~ -w > .. :. Date.: x {Pate ...... · .. · 

L5636-l S951004Hl4WM 04-0CT-95 18-0CT-95 
temp 5; TCLP=M,S 
Location: RFG01-16C 
SolidWaste 8 s 1311 TCLP REG. EXTR. Hold:lS-OCT-95 
TCLP Extr 13 s 6010 ICP METALS Hold:Ol-APR-96 
TCLP Extr 13 s 6010 ICP TRACE Hold:Ol-APR-96 
TCLP Extr 13 s 7470 MERCURY Hold:Ol-NOV-95 
TCLP Extr 13 s 8270 SEMI-VOLATILES Hold:18-0CT-95 

L5636-2 5951004H14EM 04-0CT-95 18-0CT-95 
temp 5; TCLP=M,S 
Location: RFG01-16C 
SolidWaste 8 s 1311 TCLP REG. EXTR. Hold:18-0CT-95 
TCLP Extr 13 s 6010 ICP METALS Hold:Ol-APR-96 
TCLP Extr 13 s 6010 ICP TRACE Hold:Ol-APR-96 

. TCLP Extr 13 s 7470 MERCURY Hold:Ol-NOV-95 
TCLP Extr 13 s 8270 SEMI-VOLATILES Hold:lS-OCT-95 

L5636-3 REPORT TYPE 18-0CT-95 18-0CT-95 
Location: 
Water 1 s GCMS2 
Water 1 S INORG TYPE 2 RPT 

Page 1 

Signature: 

Date: 

···Due 
PR Date 

17-NOV-95 

17-NOV-95 

17-NOV-9: 
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LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number L ~ 3 ~ 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to en.sure 
that such reviews occur in a umform basis. Please sign and date below to venfy that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution. 

For effective login review, at a m.injmum. five reports form the login process are required. These are the COC (or equivalent). 
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginrung 
review. ensure that these five components are available. Jobs with single component samples. the sample summary report may 
be omitted. 

SAMPLE SUMMARY REPORT 

1. Are all sample ID' s correct? 

2. Are all samples present? 

3. Are all matrices indicated correctly? 

4. Are all analyses on the COC logged in for the 
appropriate samples? 

5. Are all analyses logged in for the correct container? 

6. Are samples logged in according to LAS batching 
procedures? 

LOGIN CHAIN OF CUSTODY 

l. Are the collect, receive, and due dates correct 
for every sample? 

2. Have all appropriate comments been indicated in 
the comment section? 

SA.MPLE RECEIVING CHECKLIST 

l. Are all discrepancies between the COC and the login 
noted (if applicable)? 

prunary rc:v1c:w signature Jate 

.YES ~ NI A Comment 

IES fill ~ Comment 

.IES fill NIA Comment 

x: 

/0 -r2~1)= 
date 

f()[s 'SY 
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Lockheed Analytical Services 
Sample Receiving Checklist 

COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon.receipt: 

custody 1cala intact 

chain of custody prcacnt 

blue ice (or equiv.) pre1Cnt/frozcn 

rad 1urvey completed 

SAMPLE CONDmON UPON RECEIPT 

all bottles labeled 

samples intact 
proper container used for sample type 

sample volume sufficient for analysis 

proper pres. indicated on the COC 

VOA'1 contalll hcad1pacc 

f 

I .. 

an samploa bi-phallic (if IO, indicate 5&1llple ID'S): 

MISCELLANEOUS ITEMS 

samplca with ahort holding timca 

llllDplca to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

i 

·u1 ~ t?-r 0 'l-;o SC 2J /CC< 1.\ T 
• ...r 11-"'\...,w (.,J 
I ( 

. 
Completed by I date: J .IAA )ti r'u,,.. 1 ~ 1) 
Sent to the clie.ot (datc/initial1): 

t-
"' 

Yea 

\! 
\{ 

y 

\ 
f 

Yca 

~ 
'I 

'(.. 

.,. 
y 

Yea 

':) .. ~ 

N_, • • oodM:I rbo •pplOplU14 all of .«q dUtcrcpu<:loa launodiata/y upoD rocoipl 

~ ~ 

s -"<. 

No 

No 

No 

)c 

y. 

L., 1J 

~ 
"' 

_,/ 

! 

• Commcata/Di.ICrepucic:a 

• Commcota/Di.ICrcpucica 

µ14-

~ 

• Commmta/Di.ICrcpancic:a 

.... /( ~ I.Jr,, ,,_I . 

•• Client' a 1igoature upon receipt: 

•• • plouo trr1.low IJJI• WormarJoo aod relllla rl.a r.c.lmill1: to rlao •pplOplUU. CSR (102) '61-1146 . 

Pagel of 

l... - ·- _(.,--- .. _ .. /.Lt ·., L . I 
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Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

New Mexico Env. Dept. * Santa Fe, NM 

~!!:1:•·••·•Humb~~•·••••·············••·••••••••···•·•··••·········•·•·•·•· ······ •·····•·••·••••••••·•·•••••••·•••••••••••••x:•i•~•:••••~~6·~~•••••• •••••••••••:••••••••••••••••••••••·••••~mh:•••••••••·•·••• •··••~i£~•1•k••·•·•··· 
REPORT TYPE - L5636-3 Water 

L5636-3 Water 

S951004Hl4EM - L5636-2 SolidWaste 
L5636-2 TCLP Extr 
L5636-2 TCLP Extr 
L5636-2 TCLP Extr 
L5636-2 TCLP Extr 

S951004Hl4WM _ L5636-1 SolidWaste 
L5636-l TCLP Extr 
L5636-l TCLP Extr 
L5636-1 TCLP Extr 
L5636-1 TCLP Extr 

GCMS2 -
INORG TYPE 2 RP 

1311 TCLP REG. 
6010 ICP METALS 
6010 ICP TRACE· 
7470 MERCURY· 
8270 SEMI-1/0LAT 

1311 TCLP REG. 
6010 ICP METALS 
6010 ICP TRACE· 
7 4 70 MERCURY -
8270 SEMI-1/0LAl 



~ Lockheed Analytical Services 

METALS RES UL TS 



..... 

.... 

.... 

TCLP ANALYSIS (SW-846 1311) 
SAMPLE RESULTS 

Client Sample ID: S951004H14WM LAL Sample ID: L5636-1 

LAL Batch ID: 1018 nmE Matrix: solid waste ... TCLP EXTRACT 

Regulatory Reporting 
Method of Limit Limit Concentration Data 

Constituent Analysis (mo/Ll (moll) (mq/Ll Qualifier 

Arsenic 6010 5.0 1.0 < 1.0 

Barium 6010 100 10 <10 

Cadmium 6010 1.0 0.1 <0.1 

Chromium 6010 5.0 0.5 <0.5 

Lead 6010 5.0 1.0 < 1.0 

Mercury 7470 0.2 0.02 <0.02 

Selenium 6010 1.0 0.1 <0.1 

Silver 6010 5.0 0.5 <0.5 

Comments: 

aliquots diluted ( 1: 10) to reduce acetate matrix interferences 

Date 
Analyzed 

11-10-95 

11-10-95 

11-10-95 

11-10-95 

11-10-95 

11-07-95 . 
11-06-95 

11-1 0-95 



TCLP ANALYSIS (SW-846 1 311) 

SAMPLE RESULTS 

Client Sample ID: S951004H14EM LAL Sample ID: L5636-2 

LAL Batch ID: 1018 nmE Matrix: solid waste - TCLP EXTRACT 

Regulatory Reporting 
Method of Limit Limit Concentration Data 

Constituent Analysis (mg/Ll (mg/Ll (mg/Ll Qualifier 

Arsenic 6010 5.0 1.0 <1.0 

Barium 6010 100 10 <10 

Cadmium 6010 1.0 0.1 <0.1 

Chromium 6010 5.0 0.5 <0.5 

Lead 6010 5.0 1.0 < 1.0 

Mercury 7470 0.2 0.02 <0.02 

Selenium 6010 1.0 0.1 <0.1 

Silver 6010 5.0 0.5 <0.5 

Comments: 

""" aliquots diluted ( 1: 1 0) to reduce acetate matrix interferences 

-

Date 
Analyzed 

11-10-95 

11-10-95 

11-10-95 

11-10-95 

11-1 0-95 

11-07-95 . 
11-06-95 

11-10-95 



-

Client Sample ID: S951004H14WM 

LAL Batch ID: 1018 nmE 

Method 
Blank 

Constituent (mg/L) 

Arsenic <1.0 

Barium <10 

Cadmium <0.1 

Chromium <0.5 

lead < 1.0 

Mercury <0.02 

Selenium <0.1 

Silver <0.5 

TCLP Analysis (SW-846 1311) 
QC DATA SUMMARY 

LAL Sample ID: L5636-1 

QC Sample Analyses 

Matrix 
Duplicate Spike 
Precision Recovery 
(%RPO) (%) 

b 114 

b 104 

b 94 

b 106 

b 118 

b 90 

b 102 

b 105 

Data Date 
Qualifier Analyzed 

11-10-95 

11-1 0-95 

11-10-95 

11-J 0-95 

11-10-95 

11-07-95 

11-06-95 

11-10-95 

"b" The RPO cannot be computed, because the sample or the duplicate concentration was below 
the Reporting Detection Limit. 

II Comments 



TCLP METALS QC DATA SUMMARY 
For Laboratory Control Sample Recovery Data Results 

,, LAL Batch ID(s): 1018 nmE 

QC Sample Analyses 

Client LAL 
Laboratory 

Control True 
Sample Sample Date Sample Value (o/o) Data 

Constituent ID ID Analyzed Result (mg/LI Recovery Qualifier 
lmg/L) 

Arsenic NA LCSL 1018nmE 11-10-95 5.526 5.0 111 

Barium NA LCSL 1018nmE 11-10-95 102.7 100 103 

Cadmium NA LCSL 1018nmE 11-10-95 0.980 1.0 98 

Chromium NA LCSL 1 01 SnmE 11-10-95 5.321 5.0 106 

Lead NA LCSL 1018nmE 11-10-95 5.983 5.0 120 

Mercury NA LCSL 1018nmE 11-07-95 0.1800 0.20 90 . 
Selenium NA LCSL 1018nmE 11-06-95 1.031 1.0 103 

Silver NA LCSL 101 SnmE 11-1 0-95 5.244 5.0 105 

II Comment" 



EPA :METHOD 8270 TCLP (Semivolatile Organics) 

,, .. 



SA.\'IPLE RESULTS FOR1\1S AND QC SUMMARIES 
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LOCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE ORGANICS BY GC/MS 
8270 SEMI-VOLATILES Page 1 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

S951004Hl4WM 
04-0CT-95 
18-NOV- 95 
TCLP Extr 
8270 SEMI-VOLATILES 29248 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 

L562Ei-l 
18-0CT-95 
25-0CT-95 
111895-8270-K 
1 

Preparation Dilution: 10.0 

! SURROGATE RECOVERY { \) .1 
I 1 

1Phenol-d5 96 27-111 
I Ni trobenzene - d5 __ 8:_8.:...._-'--__ 4_0_- 1_1_4 __ _ 
12-Fluorobiphenyl 91 41-111 I 
l2.4,6-Tribromoohenol 133 34-147 J 
1Terphenyl-dl4 106 33-141 I 

CONSTITUEN'r' 

:...~-Dichlcrcbenzene 

2-Methylphenol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 
3 & 4 -Methylphenol 

RESULT 
rng/L 

<(;. lC 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.50 
<0.50 
<0.20 

PRACTICAL 
QUANT:TATION LIMIT 

mg/L 

L·.:.. 0 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
0.20 

REGU!ATORY 
LIMIT 
mg/L 

7.5 
200 
:; . 0 
2.0 
0.50 
2.0 
400 
0.13 
0.13 
100 
5.0 
200 

D1'_T;,, 



•·· 

-

LOCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE ORGANICS BY GC/MS 
8270 SEMI-VOLATILES Page 1 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

S951004Hl4EM 
04-0CT-95 
18-NOV-95 

LAL Sample ID: 
Date Received: 
Date Extracted: 

L5636-2 
18-0CT-95 
25-0CT-95 

Matrix: TCLP Extr Analytical Batch ID: 111895-8270-K 
QC Group: 8270 SEMI-VOLATILES 29248 Analytical Dilution: 1 

Preparation Dilution: 10.0 

l SURROGATE RECOVERY t % ) ,j 

'~~~~~~~~~~~~~~.-~~~~~---;~-=Q~C~L_i_m_i_t_s~···-l·1 
12-Fluorophenol 71 31-110 
1Phenol-d5 75 27-111 _J 
INitrobenzene-d5 72 40-114 I 
12-Fluorobiphenyl 72 41-111 I 
12_._~-Tribromophenol ll_l--.-___ 3_4_-_14 7 I 
1Terphenyl-dl4 100 33-141 __J 

CONSTITUENT 

~.i-D~chlorcbenzene 

:-Methylphenol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 
3 & 4 -Methylphenol 

RESULT 
mg/L 

..:0. lO 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.50 
<0.50 
<0.20 

PRACTICAL 
QUMITITJ..T!ON LIMIT 

mg/L 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
0.20 

REGULATORY 
LIMIT 
mg/:l.. 

7.5 
200 
3.0 
2.0 
0.50 
2.0 
400 
0.13 
0.13 
100 
5.0 
200 

DAT_;; 
QUJ·.l..IF!ER' s: 



LOCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE ORGANICS BY GC/MS 
Page 1 

Client Sample ID: LAL Sample ID: 29248MB 
Date Collected: Date Received: N/A 
Date Analyzed: 

TCLP MB - MB 
N/A 
18-NOV-95 Date Extracted: 

Analytical Batch ID: 
25-0CT-95 
111895-8270-K 

QC Group: 8270 SEMI-VOLATILES 29248 Analytical Dilution: l 
Preparation Dilution: 10.0 

I SURROGATE RECOVERY (ii;) 

''--~~~~~~~~~~~~~~~~~~~--.,..-~~-~~~~-' 
l~~~~~~~~~~~~~~~~.-~~~~~~~~--=Q~C~L_i_·m~i~t~s~~ 
12-Fluorophenol 63 31-110 
1Phenol-d5 70 27-111 
INitrobenzene-d5 64 40-114 
12-Fluorobiphenyl 69 41-111 
12,4,6-Tribromophenol 125 34-147 

~~t--~~~--~~~--: 

I Te::g:henyl - dl4 101 3 3 -141 

:::ONSTITUENT 

:,~-D~ch:==8be~zene 

2-Mei:hylphenol 
Hexachloroethane 
Nit:robenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 
3 & 4 -Methylphenol 

RESULT 
mg1L 

<0.::. 0 
<0. :.D 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.50 
<0.50 
<0.20 

PRACTICAL 
QUANTITATION LIMIT 

mg/L 

c:. l J 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
0.20 

REGULATORY 
L!M!T 
mg/L 

.., . 5 

200 
3.0 
2.0 
0.50 
2.0 
400 
0.13 
0.13 
100 
5.0 
200 

DATH. 



LOCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE ORGANICS BY GC/MS 
Page 1 

Client Sample ID: S951004Hl4WM LAL Sample ID: 29248MS 
Date Collected: 04-0CT-95 Date Received: 18-0CT-95 
Date Analyzed: 18-NOV-95 Date Extracted: 25-0CT-95 

QC Group: 
Analytical Batch ID: 111895-8270-K 

8270 SEMI-VOLATILES 29248 Analytical Dilution: 1 
Preparation Dilution: 10.0 

I SURROGATE RECOVERY { % ) . l 

'~__,,.~~--:-~---=-~~~~~~~-,--~~~~~~+----'Q~C:;_:L~i~m=i~t~s~··_···~·,1 
12-Fluorophenol 81 31-110 I 
1Phenol-d5 91 27-111 I 
INitrobenzene-d5 89 40-114 I 
12-Fluorobiphenyl 89 41-111 I 
L.?L~Tribromophenol 141 34-147 I 
1Terphenyl-dl4 106 33-141 I 

C8NSTI7CJENT 

•. ~-Dic~lo~oce~=ene 
2-Methylphenol 
Hexachloroethane 
Nitrobenzene 
nexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 
3 & 4 -Methylphenol 

RES!JLT 
rn:;;/:.. 

1.3 
0.49 
0.87 
0.47 
1.4 
1.5 
1.1 
0.88 
1. 5 

<0.50 
3.0 

PRACTICAL. 
QUANTITATION LIMIT 

rng/L 

O.lO 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
0.20 

R.EGUI.ATORY 
LUIIT 
mg/L 

7.5 
200 
3.0 
2.0 
0.50 
2.0 
400 
0.13 
0.13 
100 
5.0 
200 E 



LOCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE ORGANICS BY GC/MS 
Page 1 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

S951004Hl4WM 
04-0CT-95 
18-NOV-95 

8270 SEMI-VOLATILES 29248 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 

29248MSD 
18-0CT-95 
25-0CT-95 
111895-8270-K 
1 

Preparation Dilution: 10.0 

I SURROGATE RECOVERY { % ) : l 

1-2---F-l_u_o_r_o_p_h_e_n_o_l _______ ---. ______ 8_3--+---=Q,_i-1-~-~-~-~_t_s_._··'._··•~·-11 
1Phenol-d5 91 27-111 I 
INitrobenzene-d5 91 40-114 I 
12-Fluorobiphenyl 90 41-111 I 
12,4,6-Tribromophenol 131 <4-147 J 
1Terphenyl-dl4 104 33-141 i 

::O!\" STITIJENT 

1,4-Dichlorobenzene 
2-M~thylphenol 

Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 
3 & 4 -Methylphenol 

RESULT 
mg/L 

0.50 
1.3 
0.52 
0.86 
0.51 
1.4 
1.2 
1.1 
0.79 
1.4 

<0.50 
3.0 

PP.A CTI CAL 
QUANTITATION LIMIT 

mg/L 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
0.20 

REG:JLATORY 
:_:MIT 
mg/L 

., ::: 
' . ~ 
200 
3.0 
2.0 
0.50 
2.0 
400 
0.13 
0.13 
100 
5.0 
200 

D~.TA 

crr;..:.IF::EE _ 

E 



''"" 

LOCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 

TCLP MB - LCS 
N/A 

LAL Sample ID: 
Date Received: 

Page 1 

29248LCS 
N/A 

Date Analyzed: 18-NOV-95 

QC Group: 8270 SEMI-VOLATILES 29248 

Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 

25-0CT-95 
111895-8270-K 
1 

Preparation Dilution: 10.0 

! SURROGATE RECOVERY { ~) J 
I ·. i 
l~~~~~~~~~~~~~~-.~~~~~~--t~--=Q~C.~L_i_rn_i_t_s~~I 
12-Fluorophenol I 59 31-110 I 
IPhenol-dS I 69 27-111 I 
INitrobenzene-d5 I 69 40-114 I 
12-Fluorobiphenyl I 80 41-111 I 
12,4,6-Tribromophenol I 139 34-147 I 
1Terphenyl-dl4 I 102 33-141 

CONSTITUENT 

:.,4-Dichlorobenzene 
2-Methylphenol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 
3 & 4 -Methylphenol 

RE.SULT 
mg/L 

0.42 
1. 0 
0.35 
0.64 
0.34 
1.3 
1.4 
1.1 
0.82 
1.4 

<0.50 
2.5 

PRACTICAL 
QUJU.i"'!'ITATION 

mg/L 

0. :.o 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
0.20 

LIMIT 
REGUT-ATORY 

L!:MIT 
mg_'L 

~.s 

200 
3.0 
:.o 
0.50 
2.0 
400 
0.13 
0.13 
100 
5.0 
200 

QUALIF:E:?.' s: 

E 



LOCKHEED ANALYTICAL SERVICES 

MATRIX SPIKE DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Page 1 

Client Sample ID: S951004Hl4WM LAL Sample ID: 29248MS 
Date Collected: 04-0CT-95 Date Received: 18-0CT-95 
Date Analyzed: 18-NOV-95 Date Extracted: 25-0CT-95 

QC Group: 
Analytical Batch ID: 111895-82~0-K 

8270 SEMI-VOLATILES_29248 Analytical Dilution: 1 

Ccnstituent 

Preparation Dilution: 10.0 

I SURROGATE RECOVERY I% 1 

'~~~-----~~~~-~------,.-~-~-~--! 
I Limits QC 
12-Fluorophenol 81 31-110 
1Phenol-d5 91 27-111 
INitrobenzene-d5 89 40-114 

89 41-111 12-Fluor~~henv~·-l~~~~~~--'-~~~~~~--'-~~~~-'--~~---' 
12,4,6-~ribromophenol 
I Te!:J?henyl - dl4 

Spike 
Added 
mg/L 

141 
106 

i 
I Sample j Matrix Spike 
!Concentration!Concent~a:icn 
I mg/L I rng/L 

34-147 
33-141 

% 
Recovery 

,4-Dichlcrobenzene 1. 00 0.000 0.5751 58/ ·----· 
-Methvlohenol 1. 50 0.000 1. 34 I 891 

IJ:. 
12 
,H 

- -
exachloroethane l. 00 0.000 0.4921 49/ 

M• INitrobenzene 
IHexachlorobutadiene 

1.001 
i. oo I 

0.0001 
0.0001 

0.8681 
0.465/ 

871 
47/ 

-· 12,4,6-Trichlorophenol 
_ 12,4,5-Trichlorophenol 

12,4-Dinitrotoluene 
IHexachlorobenzene 
IPentachlorophenol - I Pyridine 

'13 & 4 -Methylphenol 

Ml 

I 

1.501 
i. 50 I 
1. 00 
1. 00 
1. 50 
l.OOI 
3.001 

0.0001 
0.0001 
0.000 
0.000 
0.000 
0.0001 
0.0001 

1. 38 I 
1 49/ 
1.10 

0.879 
1. 51 

0.443 
2.961 

921 
991 

110 
88 

101 
44 
991 

QC :..i:ni ts 

% ; 
Recov~rL_l -

.:. s -
46-

11.C:· i 
l-~SJ 
.:.1o 1 

"---.:. e -_._.'.J 

20-144[ 
12-110/ 
48-1121 
27-134/ 
42-1261 
52-1241 
10-1631 
10-120J 
4 1 - l 1:_Clj 



LOCKHEED ANALYTICAL SERVICES 

MATRIX SPIKE DUPLICATE DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Page 1 

Client Sample ID: S951004Hl4WM LAL Sample ID: 29248MSD 
Date Collected: 04-0CT-95 Date Received: 18-0CT-9S 
Date Analyzed: 18-NOV-95 Date Extracted: 25-0CT-95 

QC Group: 
Analytical Batch ID: 111895-8270-K 

8270 SEMI-VOLATILES 29248 Analytical Dilution: 1 
Preparation Dilution: 10.0 

I 

\2-Fluorophenol 83 
QC Limits I 31-110 

Phenol-d5 91 27-111 
40-114 
41-111 J 

\Nitrobenzene-d5 91 
\2-Fluorobiph~- 90 

34-147 I 
I \2,4,6-Tribromophenol 131 

\Terphenyl-dl4 104 33-141 I 
---·· --------------..-------,---------.------.------.------------

Constituent 

f 

I I 
I I 
! I 
I Spike I 
1 Added j 
I mg/L I 

Matrix Spike 
Duplicate 

Concentration 
::ng/L 

l 
l 
l 
l % 
!Recovery 

QC Limit:s 

% 
RPD RPD Reccver-· 

_ ,1,4-Dichlorobenzene 
'--'--

46=-1101 
I i. oo i 0.601\ 601 SC\ :.. -2.lO_J 

2-Methylphenol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 

..... 2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 

~ JPentachlorophenol 
_, P ridine 

\3 & 4 -Methylphenol 

1.50 
1. 00 
1. 00 
1.00 
1. so 
l.SO 
1. 00 
1.00 
i. so J 

1. 00 
3.00\ 

1.34 
0.519 
0.862 
0.506 
1.40 
1. 23 
1. OS 

0.78S 
1. 36 \ 

0.243 
3.02\ 

89 
52 
86 
Sl 
93 
82 

lOS 
79 
91\ 
24 

101 

0 
5 
1 
8 
1 

19 
s 

11 
llj 

S8* 
2 

50 
50 
50 
so 
50 
so 
50 
so 
so\ 
so 
so 

18-110 
20-144 
12-110 
48-112 
27-134 
42-126\ 
S2-124 
10-163\ 
10-120 
41-110 



.... 

LOCKHEED ANALYTICAL SERVICES 

LCS DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Page 1 

Client Sample ID: TCLP MB - LCS 
N/A 

LAL Sample ID: 
Date Collected: Date Received: 
Date Analyzed: 18-NOV-95 Date Extracted: 

QC Group: 
Analytical Batch ID: 

8270 SEMI-VOLATILES 29248 Analytical Dilution: 
Preparation Dilution: 

I SURROGATE RECOVERY {%) 
I 

12-Fluorophenol 59 
1Phencl-d5 69 
INitrobenzene-d5 69 
12-::-luorobiphenyl 80 
12,4,6-T~~bromophenol 139 
!Terphenyl-d14 102 

QC Limits 
31-110 
27-111 
40-114 
41-111 
34-147 
33-141 

29248LCS 
N/A 
25-0CT-95 
111895 - 8270-K 
1 
10.0 

Spike l LCS LCS I :dC' :::..i.rr.~~-s 
Added I Concentration % I ------

f--~-~~---------~--+-~-mg~/~_~___,__I_ mg/L __ ~ _ _,_ __ R_e_c_ov~e_rv~~I 
I 1, 4 -Dichlorobenzene [ 1. 00 I 0. 415 I 42 - r:-e~l0----

Constituent 

12-Methylphenol 11.so 11.00 167 146-110 
i Hexachloroethane 1.00 0.349 35 118-118 

rN-i~'t_r_o_b_e_n_z_e_n_e--~-----~+-1-.-0-0---+-0-.-6-4-3------+-64------+-2-0---144 - i 

jHexachlorobutadiene 11.00 /0.342 134 /12-110 
12,4,6-Trichlorophenol Ii.so 11.29 186 148-112 
2,4,5-Trichlorophenol 1. 50 1. 41 94 127-134 I 
2,4-Dinitrotoluene 1. 00 1. 07 107 42-126 
Hexachlorobenzene 1.00 0.824 82 52-124 
Pentachlorophenol 1. 50 1. 43 95 10-163 

!Pyridine 1 i. oo 10.389 139 110-120 
13 & 4 -Methylphenol 13.00 12.45 102 /41-110 
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LOCKHEED ANALYTICAL ~'-,
1
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1
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---·----------------------------------------------------------

Instrument ID: hpk 

12 HOUR STD 
.. ------ - -----··---

SEMI-VOLATILE INTERNAL STANDARD 

AkEA ANJ1 RT SUMMARY 

ISl 1$2 
Area ltT ~t:ea 
~--·--.--~-·-· . ·-~·-~-~-·----····· ····~~~-~-~·-·-·~-·-··· 

418956 5.989 1530767 
.. --- -

UPPER LIMIT 837912 6.489 3061534 

Client 
Sampl~ 10 

TCLP MB - MB 

Method Blank 

Method Blank 

Lab Ctrl Sample 

TCLP MB - LCS 

Lab Ctrl Sample 

Lab Ctrl Sample Dup 
----

S951004Hl4WM 
-- ------------·-·-

S951004Hl4WM 

S951004Hl4WM 

S9 510 04Hl4EM 

Nl-EBl-232 

Nl-EBl-231 

N3-EB1-247 

AkEA UPPER LIMIT 
AkEA LOWER LIMIT 
RT UPPER LIMIT 
RT LOWER LIMIT 

LOWER LIMIT 209478 

LAL 
~~le :J:D 
----·-· --·----------

29248MB 

30125MB 

30226MB 

30226LCS 

29248LCS 

30125LCS 
-- -·--· . -
30125LCSDUP 

L5636-1 

29248MS 

29248MSD 

L5636-2 

L5825-17 

L5825-15 

L5818-13 

340751 

363070 

344936 

402208 

411199 

424673 

418844 

344402 

384671 

442329 

377064 

369429 

358376 

403066 

+100% of internal standard a1ea 
-50% of internal standctrd area 

5.489 

5.989 

5.998 

5.998 

5.999 

6.000 

5.998 

5.998 

6.000 

6.001 

6.001 

6.000 

6.007 

6.007 

6.007 

+0. 50 minutes of inten1al standard RT 
-0.50 minutes of i11ti::inal standard RT 

765384 

1234732 

1312497 

1223682 

1413437 

1408669 

1466394 

1420228 

1210883 

1293846 

1484839 

1325962 

1317225 

1154814 

1457174 

Date/Time Analyzed: 18-NOV-95 09:23 

LAL Batch ID: 111895- 8270-K 

RT 
·--·-~··-•••••H• 

7.288 

7.788 

6.788 

7.283 

7.291 

7.292 

7.294 

7.296 

7.293 

7.292 

7.294 

7.297 

7.298 

7.304 

7.301 

7.301 

7.301 

ISl 
IS2 
IS3 

lS3 
A~~a 

~---~--~~----···· 

757351 

1514702 

378676 
·······-···· .. -···· 

638663 

724034 

687813 

766624 

764587 

778926 

774793 

662145 

715400 

847502 

717047 

733267 

705012 

819906 

. ___ .!i'L __ 
9.784 

10.284 

9.284 

9.789 

9.787 

9.788 

9.792 

9.796 

9.791 

9.800 

9.791 

9.798 

9.799 

9.801 

9.798 

9.798 

9.799 

l,4-DICHLOROBENZENE-04 
NAPHTHALENE-DB 
ACENAPHTHENE-010 
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LOCKHEED ANALYTICAL SE'l~Vll~E~S 

Instrument ID: hpk 

SEMJ -VOI,ATILE INTERNAL STANDARD 

AR~A AND RT SUMMARY 

IS'*
.A.~ea wr lS5 

J.\.rea 

$ 

' 

Date/Time Analyzed: 18-NOV-95 09:23 

LAL Batch ID: 111895-8270-K 

lS6 
RT 11T 

···-~~-~~··· ····----·~-~~--··· --~----.-~-~-
... ___ t::~a ___ . - ······----

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

959550 

1919100 

479775 

12.388 

12.888 

11. 888 

Client I LAL 
S~ple ID Samp~.=_JO _ 

Pll0895-EF 

Nl5·EB1-265 

TBAS02(71912) 

TBAS02(71912) 

TBAS02(71912) 

AREA UPPER LIMIT 
AREA LOWER LIMIT 
RT UPPER LIMIT 
RT LOWER LIMIT 

L5817-7 

L5806-7 

L5820-4 

30226MS 

30226MSD 

1029613 

1141276 

1187009 

1057838 

1138997 

+100\ of internal standard area 
-50\ of internal standard area 

12.399 

12.395 

12.398 

12.404 

12.397 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal staudard RT 

700488 

1400976 

350244 

755717 

781524 

798506 

727660 

712952 

17.496 

17.996 

16.996 
······· ... 

17.498 

17.494 

17.497 

17.495 

17.500 

IS4 
IS5 
IS6 

607263 

1214526 
~---- ---

303632 

731748 

841824 

851647 

762118 

727697 

20.097 

20.597 

19.597 

20. 102 

20.109 

20.102 

20.100 

20.105 

PHENANTHRENE-DlO 
CHRYSENE-Dl2 
PERYLENE-Dl2 
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LOCKHEED ANALYTICAL SJ;R\l/(,1ES 

Instrument ID: hpk 

SEMl-VCLA'flLE INTERNAL STANDARD 

AREi\. AND RT SUMMARY 

IS'l lS5 
Are ii RT Area, 

Date/Time Analyzed: 18-NOV-95 09:23 

LAL Batch ID: 111895- 8270-K 

lS6 
Ar: ea 

····~-····· ··-·· . ~-···-~·-·. ··-~·-··~-.....:.....~--·-·· ·-~~T ---- --·---··-·-· .:.....:-~-·-····-·· ··- R'l' 
12 HOUR STD ~':>~5~0 
- - - ------- ---·- ----- ---

UPPER LIMIT l5'19100 
-·--- -- -----~----------·- -

LOWER LIMIT 479775 
··-···-···-········-·····--··········· ........ ····-· .... 

Client LAL 
$~l.~···1p $ample~ 

TCLP MB - MB 29248MB 862131 
- ------ -- -- -- -- .. - - - . - - --

Method Blank 30125MB 962115 
-.. -

Method Blank 30226MB 906849 
·---- ·--- - . ---

Lab Ctrl Sample 30226LCS %8425 

TCLP MB - LCS 29248LCS 990667 
- - -· - - -·-- - ---

Lab Ctrl Sample 30125LCS 963036 
---~--- - - ------------- --- . --- -----·· -

Lab Ctrl Sample Dup 30125LCSDUP 977363 
------------------ ----- ---- - ---------~ ---- ·----- - ·-

S951004Hl4WM L5636-1 904182 
-------------- -·--·----- ----------- . - - - -

S951004H14WM 29248MS 924488 
~------- - ----- - -- -··· --- --- -- - ----- - ----- -- ---

S951004H14WM 29248MSD 1089091 
-----------------~-··-- --· - -- -- - -- - -- -

S951004H14EM L5636-2 966585 
----------------. ---·- ----- -

Nl-EBl-232 L5825-17 998543 
----------- - -- - --- -· --------------·--- -- -

Nl-EBl-231 L5825-15 963748 
-------------- ~---- ------- -- --- -- --- --

N3-EB1-247 L5818- l3 1101275 

+100% of internal standard area 
-50% of internal stand,ud a1e.:i 

12.388 

12.888 

11. 888 
.. ........ 

12.384 
. -- - . 

12.391 

12.393 

12.391 

12.395 

12.399 

12.399 
- -· -- - - - -

12.397 

12.397 

12.398 

12.396 

12.403 

12.393 

12.394 

;,i-.i-:;, lJl'l'EI< LIMIT 
;,1-1~;;, IAlWEI< LIMIT 
l<T lH'PER LIMIT 
RT LOWER LIMIT 

+O. 50 minutes of intenwl ~;tu11dctrcl l<'l' 
-0.50 minutes of. i11teu1al t.:l-o.111da1J l~'l' 

700488 

1400976 

350244 
.. ............... 

604215 

649163 

598012 

687613 

687790 

650852 
·- - -

684124 
- -·- --- ---

614023 

639239 
- ·-·-- -

680248 

622461 
- - - -- -

698932 
- ·- - - ·- ---
680785 

789275 

17.496 

17.996 

16.996 
.................... 

17.484 

17.489 

17. 492 

17.492 

17.495 

17.500 

17.499 
-------· -- - -

17.496 
-- ------- -

17.499 
-- -- -

17.500 

17.496 

17.502 
-- - - - ----

17.501 

17.502 

IS4 
IS5 
IS6 

607263 20.097 

1214526 20.597 

303632 19.597 
················ 

609046 20.100 

650553 20.094 

642582 20.097 
·- - . 

739142 20.098 

719020 20.101 

695831 20.104 
-- - - -

732918 20.104 
·---·-· ----

640079 20.102 
~ - -

663811 20.lOS 
- - -- --

710615 20.106 

603930 20.103 

730739 20.107 

696305 20.105 

855451 20.107 

PHENANTHRENE-DlO 
CHRYSENE-Dl2 
PERYLENE-Dl2 
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LOCKHEED ANALYTICAL SER Vll.1liS 

Instrument ID: hpk 

Client 
S~pl~···+p 

Pll0895-EF 

Nl5-EB1-265 

TBAS02(71912) 

TBAS02 (71912) 

TBAS02 (71912) 

AREA UPPER LIMIT 
AREA LOWER LIMIT 
RT UPPER LIMIT 
RT LOWER LIMIT 

S~MI-VOLATILE INTERNAL STANDARD 

ARcl\ AND RT SUMMARY 

rsi 
J\.i~a 

····-·--··-·-· 
12 HOUR STD 418956 

----·--

UPPER LIMIT 837912 
.. -- --- -- --- - --- ..... 

LOWER LIMIT 209478 
···~--··-····----~·-········•··· .. . ...... 

I.AL 
Sample ID 
------- --- ----

L5817-7 j69116 

L5806-7 419540 

L5820-4 '13 3365 

30226MS 464170 

30226MSD 524770 

+100% of internal standard area 
-50% of internal standard area 

RT 
······ ................. 

5. 989 

6.489 

5. 4 89 
......... 

- ---------

b.000 

6.008 

6.010 

6.010 

6.010 

+0.50 minutes of internal standard RT 
-0.50 minutes of interual standard RT 

IS2 
~rea 

··-··-•-•-•-u~··--••••••-••• 

1530767 

3061534 

765384 
. ................ 

-----
1399056 

1488629 
c. 

1799544 

1542775 

1732749 

Date/Time Analyzed: 18-NOV-95 09:23 

LAL Batch ID: 111895-8270-K 

RT 
.~__....-------·····--

7.288 
----

7.788 

6.788 

7.296 

7.302 

7.305 

7.305 

7.306 

ISl 
IS2 
IS3 

lS3 
~na Rl' 

···~·-·-··~·· .. ········ ··-····~---· 

757351 9.784 

1514702 10.284 

378676 19.284 

-- ----~- -----

764405 9.794 

837234 9.800 

922031 9.802 

822827 9.804 

929026 9.806 

1,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 
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lOCKrittO ANALYTICAL SERVICES 

lKACKING SHEET UATA REPORT (bs08) 

i'OJP 
o)l~f' 

rr/s:r~ EXTRACTION SHEET FOR; 8270 SEHi-VOLATiLES Extraction • • .ttl~ 
CJ~ 

if/ ,o ti~
\ 111 
~~ 

IJORKSHEET NUMBER: 8270 SEHl-VOLATILES_29248 
/ 

I.Al # IQC TYPE CLIENT ID DATE DATE l,YOj./WT SURR HS lST COOK TOTAi-
COLLECTED RECEIVED/ EXTR HLS MLS FINAL \IOL VOL ON 

CREATED 
:::> 

MLS~ GPC 
I ..... ,, 

I// .,/>• j { 1111,.hf -- rr L5636-1 
' 

s951004H141oM 04·0CT-95 18-0CT-95 ~I ,).,J 1(2 -- I 
",_.Q. 

LS636-2 
l2 

S951004H14EM 04-0CT-95 18-0CT-95 

-- -29248MB 
If ~ TCLP MB - MB 24-0CT-95 I 

29248LCS res- TCLP MB • LCS 24-0CT·9S -- -
--~ 29248Ms lG~ _ l ~ S9S1004H14"'4 04-0CT-95 18-0CT-95 / t I 

29248MSf _si.,~- / 
-~· D 

CONTINUOUS EXTRACTION 
EXTRACTION STARTED 

~ S951004H14"'4 

I~-· ·-__ ,. 
04-0CT-95 18-0CT-95 r \ / ' I/ 

,44-Q(;'J-.Ql I 
'-r--'r-. 

1' I I 1_'_1~1· 1· 

EXTRACTION COMPLETED 11-fo-fS-
DATE & TIME STARTED CBN) : 1p,,1..;.7r 'j·oeCq DATE & TIHE COMPLETED (BN) : /0,26-~t; ~:t>o f.M. 
DATE & TIME STARTED (acid): '""Vli(J- tf':oorl"\.DATE & TIHE COHPLETED (acid): /O·l1- 'l?" /(I./) tl"4 

: 8270 SEMl-VOLATILES_29248 

:OJOJ-~(-..l. 
.rT •·s 

CONC: ( :1.) ' 1 f'<> PJ{L2 :.211 ) 

APPROX 2NO COOIC BRWGHT AMT GIVEN 
VOL Off FINAL VOi. TO FUIAI. TO ANALYST 
GPC MLS llO~E OF 

1:lt.1~ .,, ~-
/ l • o,:,.P L~ • 

\ I / I 
v /ri. I 
/I' 

I \ I 

'I ~ 

1tlt0 1~-L4~Sjl 1' I 

:::~_t:; ~r;;¥J1 ?C: 
SPIKED WITNESSb I ~ ~ f 

SIGNED: y I 
QC BATCHI 

SURR ID I 

HS ID I 

NAlRATIVE 

: Ol=S--7.S--I CONC:/u"'-1f'o pl ACETONE: -tJlA NA2S04 : ZS" -z.413f 

EXTRACT ""' RECJEVEO '" ~ 'fJ@tl, L ill;,v:!;::;, 
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APPENDIX 5 

Results of Voluntary Release Assessment samples 
Collected at SWMU OOlg 
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Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOlg, H-14 

Bore Number: BORE #1 BORE #1 BORE#2 BORE#2 BORE#3 BORE#3 BORE#4 BORE#4 EQBLANK 

Depth (inches): 12-24 60-72 12-24 60-72 12-24 60-72 12-24 60-72 
Sample Date: 10/4/95 10/4/95 10/4/95 10/4/95 10/4/95 10/4/95 10/4/95 10/4/95 10/4/95 

WID Sample Numbers: RA-95-131 RA-95-132 RA-95-133 RA-95-134 RA-95-135 RA-95-137 RA-95-141 RA-95-143 RA-95-139 

RA-95-136 RA-95-138 RA-95-142 RA-95-144 RA-95-140 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 UB 0.1 UB 0.1 u 0.1 u 
Barium (Ba) 0.34 1.0 0.43 0.41 0.57 0.74 0.44 0.72 0.21 

Cadmium (Cd) 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 0.005 u 
Chromium (Cr) 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02U 0.02 u 
Lead (Pb) 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Mercury (Hg) 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 
Thallium (Tl) 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

Leachable Volatiles (mg/L) 
1, 1, I -Trichloroethane NA NA NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
1,2-Dichloroethane NA NA NA NA 0.05 u 0.05 u 0.05 u 0.05U 0.05 u 
Benzene NA NA NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Chloroform NA NA NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Ethyl benzene NA NA NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Toluene NA NA NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 
Vinyl chloride NA NA NA NA 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Xylenes, total NA NA NA NA 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

B Detected in the blank 
EQ BLANK Equipment Rinse Blank 

J Estimated value 
NA Not Analyzed 

R Rejected value 
U Not detected; value is method reporting limit 

UB Detected in the blank and qualified as not detected 



:;: . Ii ~ .. . !/. ji; 
1#1 # 

;I, ,e 
" . 

Bore Number: BORE#l BORE #1 
Depth (inches): 12-24 60-72 

Sample Date: 10/4/95 10/4/95 
WID Sample Numbers: RA-95-145 RA-95-146 

Analytes 

Leachable Metals {mg/L) 
Arsenic (As) 0.2 UB 0.2 UB 
Barium (Ba) 0.49 0.46 
Cadmium (Cd) 0.005 u 0.005 u 
Chromium (Cr) 0.02 u 0.02U 
Lead (Pb) 0.05 u 0.05 u 
Mercury (Hg) 0.0001 u 0.0001 u 
Thallium (Tl) 0.2 u 0.2 u 

Leachable Volatiles {mg/L) 
1, 1, I-Trichloroethane NA NA 
1,2-Dichloroethane NA NA 
Benzene NA NA 
Chloroform NA NA 
Ethyl benzene NA NA 
Toluene NA NA 
Vinyl chloride NA NA 
Xylenes, total NA NA 

B Detected in the blank 
FD BLANK Field Blank 

J Estimated value 
NA Not Analyzed 

R Rejected value 
U Not detected; value is method reporting limit 

UB Detected in the blank and qualified as not detected 

f 1 I ii .. . 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOlg, Mudpit P-1 

BORE#2 BORE#2 BORE#3 
12-24 60-72 12-24 

10/4/95 10/4/95 10/4/95 
RA-95-147 RA-95-148 RA-95-149 

RA-95-150 

0.2 UB 0.1 UB 0.2 UB 
0.29 0.33 0.68 

0.005 u 0.005 u 0.005 u 
0.02 u 0.02U 0.02 u 
0.05 u 0.05 u 0.05 u 

0.0002 u 0.0002 u 0.0002 u 
0.2 u 0.2 u 0.2 u 

NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.05 u 
NA NA 0.1 u 
NA NA 0.05U 

BORE#3 BORE#4 
60-72 12-24 

10/4/95 10/4/95 
RA-95-151 RA-95-153 
RA-95-152 RA-95-154 

0.1 u 0.2 UB 
0.69 0.75 

0.006 0.005 u 
0.02U 0.02 u 
0.05 u 0.05U 
0.0004 0.0002 u 
0.2 u 0.2U 

0.05U 0.05 u 
0.05U 0.05 u 
0.05U 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.1 u 0.1 u 

0.05 u 0.05 u 

BORE#4 
60-72 

10/5/95 
RA-95-157 
RA-95-158 

0.2UB 
0.89 

0.005 u 
0.02 u 
0.05 u 

0.0002 u 
0.2 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 

0.05 u 

Page I ofl 
1117196 

FD BLANK 

10/4/95 
RA-95-155 
RA-95-156 

0.1 u 
0.037 

0.005 u 
0.02 u 
0.05 u 

0.0002 u 
0.2 u 

0.05 u 
0.05U 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 

0.05 u 
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Statement of Purpose: 

WIPP Soil Samples 
Data Review Form 

To review laboratory data packages for soil samples collected at SWMUs, evaluate data package 
completeness, and compare analytical quality control data to program objectives. 

Section 1: Data Package Identification 

P.O. Number: 500101-Report27976 No. Of Samples In Package: 2=-8=--------
Sample Collection Date: 10/4/95 - 10/5/95 Sample Receipt Date: ~10~/~9/_9~5 _____ _ 
Sample Report Date: 10/19/95 Analytical Parameters: TCLP - VOCs. Metals 
Sample Numbers in Data Package: RA-95-131 (P0324881). RA-95-132 (P0324882). 
RA-95-133 (P0324883). RA-95-134 (P0324884). RA-95-135 (P0324885). 
RA-95-136 (P0324886). RA-95-137 (P0324887). RA-95-138 (P0324888). 
RA-95-139 (P0324889), RA-95-140 (P0324890). RA-95-141 (P0324891). 
RA-95-142 (P0324892). RA-95-143 (P0324893). RA-95-144 (P0324894). 
RA-95-145 (P0324895), RA-95-146 (P0324896). RA-95-147 (P0324897), 
RA-95-148 (P0324898), RA-95-149 (P0324899). RA-95-150 (P0324900). 
RA-95-151 (P0324901). RA-95-152 (P0324902). RA-95-153 (P0324903 
RA-95-154 (P0324904), RA-95-155 (P0324905). RA-95-156 (P0324906). 
RA-95-157 (P0324907). RA-95-158 (P0324908) 

Data Reviewer: Donald K. Wambold Date ofReview: 1/9/96 
~~~------~ 

Symbols used in the sections below are defined as follows: 

Included: no problem --- R Resubmission x 
Included: problems noted ---* NR Not Required 

0 Not Included 

Section 2. Data Summary 

Data for the above listed samples are: 

--- Acceptable for use 
x Acceptable for use with qualifications noted 

--- Preliminary - pending action or verification 

--- Unacceptable for use 

--- To be reviewed by senior chemist 
Reviewed by: _________ Date: ___ _ 

Page 1of4 



Section 3. Data Package Completeness Review 

X Chain of Custody/Request for Analysis 
X Laboratory Analysis Report 
X Holding Times 
X 1 Method Reporting Limits 
X Dilution Factors 
X2 Quality Control Report 

Section 4. QC Review (from Laboratory Quality Control Report) 

Volatiles 

X Method Blank 
0 3 Leachate Blank 
X Surrogate Standard Recovery 

NR4 Matrix Spike/Matrix Spike Duplicate Samples 
X Laboratory Control Sample 

NR Duplicate Sample 

,.,. Metals 

X Method Blank 
*5 Leachate Blank 
0 6 Matrix Spike/Matrix Spike Duplicate Samples 
X Laboratory Control Sample 

NR Duplicate Sample 
, ... 

Section 5. Calibration Data 

Volatiles 

O 7•
8 GC/MS Analysis Log 

O 7•
8 GC/MS Initial Calibration Data 

O 7'
8 GC/MS Continuing Calibration Data 

Metals 

X7 ICP Analysis Log 
X7 ICP Initial Calibration Data 
0 7

'
8 ICP Continuing Calibration Data 

X7 CV AA Analysis Log 
X 7 CV AA Initial Calibration Data 
X 7 CV AA Continuing Calibration Data 

Page 2 of 4 



Section 6. Comments 

1. The method reporting limits (MRLs) and sample results for 1, 1, I-trichloroethane, ethyl 
benzene, chloroform, total xylenes, and thallium were not evaluated relative to the toxicity 
characteristic regulatory levels because limits have not been promulgated for these 
analytes. 

2. The information provided in the quality control (QC) summary was not complete for all 
reported samples and could not be directly referenced to the sample results and/or analysis 
logs. The "supplemental information" section of the quality control summary provides 
analytical and extraction batch numbers which can be referenced to the appropriate QC 
samples in the QC summary. The laboratory relies on these batch references, which are 
stored in the laboratory information management system (LIMS), to relate the appropriate 
QC data to sample batches, and does not typically include the batch numbers or internal 
laboratory QC sample numbers on the analysis logs. Therefore, QC sample results 
generally cannot be traced to the raw analytical data. 

3. A leachate blank analysis was not provided for the TCLP volatiles analyses in this 
package. Based on the laboratory's procedures, leachate blanks are performed once per 
twenty samples processed through the TCLP extraction procedure on each extraction 
apparatus. The leachate blank associated with the samples in this package may not be 
reported because it is reported in another package with the remaining samples in the 
extraction batch. There were not any detections of volatile compounds reported in the 
data package, and no common volatile laboratory contaminants or other volatile 
compounds were reported in the method blanks. Therefore, the potential for laboratory 
cross contamination of samples appeared to be low, and sample results were not qualified. 

4. A matrix spike/matrix spike duplicate was not performed for the TCLP volatile analyses 
due to limited sample volume produced during the TCLP extraction. 

5. 

6. 

The laboratory provided metal leachate blank sample results for extraction batch 362 
which was considered representative of the extraction conditions for the WIPP samples in 
this data package. Specific sample associations for the blank were not included, therefore 
the representative blank was used to evaluate the WIPP sample results from both TCLP 
extraction batches in the case. Arsenic was detected at or above the MRL in the leachate 
blank sample. Arsenic results for samples RA-95-138, RA-95-142, RA-95-145, 
RA-95-146, RA-95-147, RA-95-148, RA-95-150, RA-95-154, and RA-95-158 were less 
than five times the blank concentration, and therefore were qualified as "UB" (not 
detected) due to blank contamination. 

Matrix spike/matrix spike duplicate (MS/MSD) recoveries were not included in the QC 
summary for mercury analysis batch 3 8223 because the MS/MSD was not performed on a 
sample in this batch. Sufficient information was included in the raw data to evaluate the 
MS/MSD recoveries and determine that they were acceptable. 
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7. Representative calibration data provided with the data package were reviewed to evaluate 
the calibration procedures and protocols followed by the laboratory, and to assess the 
operating conditions of the instruments used for analysis of the samples in the data 
package. Specific items reviewed include: 1) analysis run logs, and initial and continuing 
calibration summaries for volatiles analyses oflaboratory batch 38244; 2) analysis run logs 
and initial calibration summaries for ICP metals analyses of laboratory batches 38168, 
38191, and 38210; and 3) analysis run logs, and initial and continuing calibration data for 
CV AA mercury analyses of laboratory batches 38223 and 38230. WIPP sample results 
did not require qualification based on the representative calibration information that was 
provided in the data package. 

8. The analysis run logs and initial and continuing calibration summaries for volatiles analyses 
oflaboratory analytical batch 38296 (samples RA-95-139 and RA-95-156), and 
continuing calibration summaryies for ICP metals analyses of laboratory batches 3 8168, 
3 8191, and 3 8210 (all metals samples), were not included in the data package, therefore 
the specific calibration information pertaining to these samples could not be reviewed. 

,.,. Signatures below constitutes validation of this record. 

rwx. R. Gt,,,,,,lt,.J fl. {A 
QA/QC Reviewer: ~ /1 
P-n-'-.n--"'te'-.>!:d=N'--amu.._e ~<L!.!!:J..!..:_ _____ ~ • 

Dale I 
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I~~\ Halliburton NUS 
\~rlcoRPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-131 TCLP 
NUS SAMPLE NO: P0324881 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 1 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10( 1300) 
10/11(0730) 

1 
4.9 

< 0. 1 mg/L 
0.34 mg/L 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 
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NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 2 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-132 TCLP 
NUS SAMPLE NO: P0324882 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 

5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ASAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simani c, Joanne 

DILUTION 
FACTOR RESULT UNITS 

10/10(1300) 
10/11(0730) 

1 

5.0 
< 0.1 mg/L 

1.0 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 

VALi~~ 
Reviewed By SStr; 
Date If 10 ~u:: 
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NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 3 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-133 TCLP 
NUS SAMPLE NO: P0324883 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 

8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cacmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10( 1300) 
10/11( 0730) 

1 
4.9 

< 0.1 mg/L 
0.43 mg/L 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 

VALID~~JAf 
RevieW8d By c::s;-s.a - 1{ 
Date 1I1olctv,, 
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I~~\ Halliburton NUS 
\~,J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-134 TCLP 
NUS SAMPLE NO: P0324884 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid. 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL Cacinium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbeils Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 4 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09·0CT·95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10( 1300) 
10/11(0730) 

1 
4.9 

< 0. 1 mg/L 
0.41 mg/L 

< 0 .005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/l 
< 0.2 mg/L 



f~~\ Ha11iburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 5 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-135 TCLP 
NUS SAMPLE NO: P0324885 

P.O. NO.: 500101 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/12(1200) 
10/13(0600) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.1mg/L 

< 0.05 mg/L 

VALIDm'f~ 
Reviewed By <0>0--~ 
Date ' ( ro /cicp 



«.i1h'.¢ 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-136 TCLP 
NUS SAMPLE NO: P0324886 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ASAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable CPb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 6 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09·0CT·95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10(1300) 
10/11(0730) 

1 
5.2 

< 0.1 mg/L 
0.57 mg/L 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-137 TCLP 
NUS SAMPLE NO: P0324887 

P.O. NO.: 500101 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERM I NA Tl ON 

Zero Headspace Extraction CZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 7 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/12(1200) 
10/13(0600) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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I~~\ Ha11iburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-138 TCLP 
NUS SAMPLE NO: P0324888 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cacinium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable CPb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 8 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10( 1300) 
10/11(0730) 

1 
5.0 
0. 1 mg/L U\3> 

0.74 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 



.... 

l~t.\ Ha11iburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 9 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-139 TCLP 
NUS SAMPLE NO: P0324889 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES · TCLP/ZHE 
1,1, 1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/11(1200) 
10/11(1200) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

2 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 

VALi~~ 
Reviewed By ~. . , 

Date ~rc/Clb 
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I~~\ Halliburton NUS 
\~,J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-140 TCLP 
NUS SAMPLE NO: P0324890 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Bariun, Leachable (Ba) 
5 ACDL Cadmiun, Leachable (Cd) 
6 ACRL ChromilJTI, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 10 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: S imani c, Joanne 

RESULT UN I TS 

5.6 
< 0.1 mg/L 
0.21 mg/L 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 

1 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-141 TCLP 
NUS SAMPLE NO: P0324891 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 S904 

10 OVZHE 

Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 11 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

10/12( 1200) 
10/13(0600) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-142 TCLP 
NUS SAMPLE NO: P0324892 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ASAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barilill, Leachable CBa) 
Cadmilill, Leachable (Cd) 
Chromilill, Leachable (Cr) 
Lead, Leachable CPb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 12 

NUS CLIENT NO: 1783 0003 
IJORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10(1300) 
10/11( 0730) 

1 
5.0 
0. 1 mg/L t..rf?, 

0.44 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 



f.C~\ Halliburton NUS 
\'CrlcORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-143 TCLP 
NUS SAMPLE NO: P0324893 

P.O. NO.: 500101 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 13 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/12(1200) 
10/13(0600) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 
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I~~\ Halliburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-144 TCLP 
NUS SAMPLE NO: P0324894 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cacinium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 14 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10(1300) 
10/11(0730) 

4.9 
< 0.1 mg/L 
0.72 mg/L 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 
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NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 15 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-145 TCLP 
NUS SAMPLE NO: P0324895 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ASAL Barium, Leachable (Ba) 
5 ACDL Cacinium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable CHg) 
9 ATLL Thallium, Leachable CTl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Si manic, Joanne 

RESULT UN ITS 

10/10(1300) 
10/11(0730) 

1 
5.0 
0.2 mg/L ue;; 

0.49 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 

VALID~ ,' 
Reviewed By c5::;:111~k~ 
Date I f1cfsb 



.... 

.... 

f~t.\ Halliburton NUS 
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NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 16 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-146 TCLP 
NUS SAMPLE NO: P0324896 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 

5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/10(1300) 
10/11( 0730) 

1 
4.9 
0.2 mg/L U6 

0.46 mg/L 
< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 

V~1@S 1J,p / 
Reviewed By Li 
Date I (o Cile 
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LABORATORY ANALYSIS REPORT 

CLIENT NAME: ~ESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-147 TCLP 
NUS SAMPLE NO: P0324897 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Bal 
Caanium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable CPb) 
Mercury, Leachable (Hg) 
Thallium, Leachable CTl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 17 

NUS CLIENT NO: 1783 0003 
~ORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UN ITS 

10/11(1300) 
10/12(0700) 

#1 
6.4 
0.2 mg/L uB 

0.29 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 
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f~~\ Halliburton NUS 
\~,J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95·148 TCLP 
NUS SAMPLE NO: P0324898 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable CAs) 
Barium, Leachable (Ba) 
Cacinium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 18 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04·0CT·95 
DATE RECEIVED: 09·0CT·95 
APPROVED BY: Simani c, Joanne 

RESULT UN ITS 

10/11(1300) 
10/12(0700) 

#1 
5.3 
0.1 mg/L U:_B 

0.33 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 



I~~\ Halliburton NUS 
\~11J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-149 TCLP 
NUS SAMPLE NO: P0324899 

TEST 
LN CODE 

2 S904 

10 OVZHE 

P.O. NO.: 500101 

DETERMINATION 

Zero Headspace Extraction [ZHE] 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 19 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/12(1200) 
10/13(0600) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 



I~~\ Halliburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-150 TCLP 
NUS SAMPLE NO: P0324900 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

5903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ASAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable CBa) 
Cac:inium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable CPb) 
Mercury, Leachable <Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 20 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UN ITS 

10/11 ( 1300) 
10/12(0700) 

#1 
6.3 
0.2 mg/L L)°b 

0.68 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 



I~~\ Ha11iburton NUS 
'~'lcoRPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-151 TCLP 
NUS SAMPLE NO: P0324901 

P.O. NO.: 500101 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction [ZHEl 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

Reviewed By 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 21 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Kieda, Chuclc 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/12(1200) 
10/13(0600) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0. 1 mg/L 
< 0.05 mg/L 

Date _____ .i..u.;;;;.i...~------



I~~\ Halliburton NUS 
\'CflJ C 0 R P 0 R A T I 0 N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 22 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-152 TCLP 
NUS SAMPLE NO: P0324902 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 

5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/11 ( 1300) 
10/12(0700) 

#1 
5.2 

< 0.1 mg/L 
0.69 mg/L 

0.006 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 
0.0004 mg/L 

< 0.2 mg/L 

VALID2D !l/J 
Reviewed By ~//.J.~. 
Date ------U.-~~;.....----



f~~\ Halliburton NUS 
\~rlcoRPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-153 TCLP 
NUS SAMPLE NO: P0324903 

P.O. NO.: 500101 

TEST 
LN CODE 

2 S904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction [ZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 23 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09·0CT·95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/12(1200) 
10/13(0600) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 



.W#~ 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 24 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-154 TCLP 
NUS SAMPLE NO: P0324904 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Caclnium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Simanic, Joanne 

DILUTION 
FACTOR RESULT UNITS 

10/11(1300) 
10/12(0700) 

#1 
6.2 
0.2 mg/L Up 

O. 75 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 

R~i~e~~~ 
Date D 



f~t.\ Ha11iburton NUS 
\'CrlcoRPORATION 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 25 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-155 TCLP 
NUS SAMPLE NO: P0324905 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Bariun, Leachable (Ba) 
5 ACDL Cadniun, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thalliun, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 
llORK ORDER NO: 

VENDOR NO: 

1783 0003 
55830 
01830727 

DATE SAMPLED: 04-0CT-95 
DATE RECEIVED: 09-0CT-95 

DILUTION 
FACTOR 

APPROVED BY: Simanic, Joanne 

RESULT UNITS 

6. 1 
< 0.1 mg/L 
0.037 mg/L 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 

1 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 

Reviewed By 

Date ----_J,J..J,.:;;;.J..:;;~-----



f~~\ Halliburton NUS 
\~,J C 0 R P 0 R A T I 0 N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 26 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: ~ESTJNGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-156 TCLP 
NUS SAMPLE NO: P0324906 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1, 1, 1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
~ORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 04-0CT·95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: s imani c, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/11( 1200) 
10/11( 1200) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

2 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 

Reviewed~AJ;!~~ 
Date I I 10 fqn 



NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 27 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: ~ESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-157 TCLP 
NUS SAMPLE NO: P0324907 

P.O. NO.: 500101 

TEST 
LN CODE 

2 5904 

10 OVZHE 

DETERMINATION 

Zero Headspace Extraction (ZHEJ 
Begin Date/Time 
End Date/Time 
VOLATILES · TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
YORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 05-0CT-95 
DATE RECEIVED: 09-0CT-95 
APPROVED BY: Kieda, Chuck 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/12(1200) 
10/13(0600) 

< D.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

v~~ 
Reviewed By 
Date l (le /CCf 



f~t.\ Ha11iburton NUS 
\~f1J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95·158 TCLP 
NUS SAMPLE NO: P0324908 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

5903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

Reviewed By 

Date 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

October 19, 1995 
Report No.: 00027976 

Section A Page 28 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 05·0CT·95 
DATE RECEIVED: 09·0CT·95 
APPROVED BY: Simani c, Joanne 

RESULT UNITS 

10/11(1300) 
10/12(0700) 

#1 
6.2 
0.2 mg/L cYB 

0.89 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.0002 mg/L 
< 0.2 mg/L 



APPENDIX 6 

Results of Voluntary Release Assessment Samples 
Collected at SWMU OOlk 



Ji 
~ 

:. 
It i 

Bore Number: 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 
Thallium (Tl) 

Leachable Volatiles {mg/L} 
1, 1, I -Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
Xylenes, total 

B Detected in the blank 

EQ BLANK Equipment Rinse Blank 

FD BLANK Field Blank 

J Estimated value 

NA NotAnalyzed 

R Rejected value 

~ 

U Not detected; value is method reporting limit 

BORE#l 
12-24 

10/23/95 
RA-95-159 

0.1 UB 
0.63 B 

0.005 u 
0.02 u 

0.05 UJ 
0.0001 u 

0.2U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

UB Detected in the blank and qualified as not detected 

t i ~ 
" 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # OOlk, Mudpit P-4 

BORE#l BORE#2 BORE#2 
60-72 12-24 60-72 

10/23/95 10/23/95 10/23/95 
RA-95-160 RA-95-161 RA-95-162 

0.2UB 0.1 UB 0.1 UB 
0.59 B 0.57 B 0.74 B 

0.005 u 0.005 u 0.005 u 
0.02U 0.02U 0.02 u 

0.05 UJ 0.05 UJ 0.05 UJ 
0.0001 u 0.0001 u 0.0001 u 

0.2 u 0.2U 0.2 u 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

BORE#3 BORE#3 
12-24 60-72 

10/23/95 10/23/95 
RA-95-163 RA-95-167 
RA-95-164 RA-95-168 

0.2 UB 0.1 UB 
0.59 B 0.59 B 

0.005 u 0.005 u 
0.02 u 0.02U 

0.05 UJ 0.05 UJ 
0.0001 u 0.0001 u 

0.2 u 0.2U 

0.05 u 0.05U 
0.05 u 0.05 u 
0.05U 0.05U 
0.05 u 0.05 u 
0.050 0.05U 
0.05 u 0.05 u 

0.1 u 0.1 u 
0.05 u 0.05 u 

BORE#4 
12-24 

10/23/95 
RA-95-169 
RA-95-170 

0.2UB 
0.6B 

0.005 u 
0.02 u 

0.05 UJ 
0.0001 u 

0.2U 

0.05 u 
0.05U 
0.05 u 
0.05U 
0.05 u 
0.05 u 

0.1 u 
0.05 u 

Page I of2 
1124/96 

BORE#4 
60-72 

10/23/95 
RA-95-171 
RA-95-172 

0.1 u 
0.76B 

0.005 u 
0.02 u 

0.05 UJ 
0.0001 J 

0.2U 

0.05 u 
0.05 u 
0.05 u 
0.05U 
0.05U 
0.05 u 

0.1 u 
0.05 u 



°'"' , 1fi!r ,, 

i1 ~ i t 

Bore Number: EQ BLANK 
Depth (inches): 

Sample Date: 
WID Sample Numbers: 

Analytes 

Leachable Metals (mg/L) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Lead (Pb) 
Mercury (Hg) 
Thallium (Tl) 

Leachable Volatiles (mg/L) 
l, 1, 1-Trichloroethane 
1,2-Dichloroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
Xylenes, total 

B Detected in the blank 

EQ BLANK Equipment Rinse Blank 

FD BLANK Field Blank 

1 Estimated value 

NA Not Analyzed 

R Rejected value 

U Not detected; value is method reporting limit 

10/23/95 
RA-95-165 
RA-95-166 

0.1 u 
0.048 UB 

0.005 u 
0.02 u 
0.05 u 

0.0001 u 
0.2 u 

0.05 u 
0.05 u 
0.05U 
0.05 u 
0.05U 
0.05 u 
0.1 u 

0.05 u 

UB Detected in the blank and qualified as not detected 

FD BLANK 

10/23/95 
RA-95-173 
RA-95-174 

0.1 u 
0.038 UB 

0.005 u 
0.02U 
0.05 u 

0.0001 u 
0.2U 

0.05 u 
0.05U 
0.05U 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.05U 

Soil TCLP Analytical Results 
Voluntary Release Assessment 

SWMU # 001k, Mudpit P-4 

Page 2 of2 
1/24/96 



Statement of Purpose: 

WIPP Soil Samples 
Data Review Form 

To review laboratory data packages for soil samples collected at SWMUs, evaluate data package 
completeness, and compare analytical quality control data to program objectives. 

Section 1: Data Package Identification 

P.O. Number: 500101-Report28337 No. Of Samples In Package: -=-16-"-------
Sample Collection Date: 10/23/95 Sample Receipt Date: ~10=/=24-'-'/-"-9=-5 ____ _ 
Sample Report Date: 11/16/95 Analytical Parameters: TCLP - VOCs, Metals 
Sample Numbers in Data Package: RA-95-159 (P0326416), RA-95-160 (P0326417), 
RA-95-161 (P0326418), RA-95-162 (P0326419), RA-95-163 (P0326420), 
RA-95-164 (P0326421), RA-95-165 (P0326422), RA-95-166 (P0326423), 
RA-95-167 (P0326424), RA-95-168 (P0326425), RA-95-169 (P0326426), 
RA-95-170 (P0326427), RA-95-171 (P0326428), RA-95-172 (P0326429), 
RA-95-173 (P0326430), RA-95-174 (P032643 l) 

Data Reviewer: Donald K. Wambold Date of Review: 1/11/96 
-""'--=~-=---------

Symbols used in the sections below are defined as follows: 

x Included: no problem R Resubmission ---
* Included: problems noted NR Not Required ---
0 Not Included 

Section 2. Data Summary 

Data for the above listed samples are: 

Acceptable for use ---
x Acceptable for use with qualifications noted 

--- Preliminary - pending action or verification 

--- Unacceptable for use 
To be reviewed by senior chemist 

--- Reviewed by~r<.. ~. .. .. . Date: 

- S, ... ,, . .-1~ Cf a.. • 

x 
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Section 3. Data Package Completeness Review 

X Chain of Custody/Request for Analysis 
X Laboratory Analysis Report 
X Holding Times 
X1 Method Reporting Limits 
X Dilution Factors 
X2 Quality Control Report 

Section 4. QC Review (from Laboratory Quality Control Report) 

Volatiles 

X Method Blank 
0 3 Leachate Blank 
X Surrogate Standard Recovery 

NR4 Matrix Spike/Matrix Spike Duplicate Samples 
X Laboratory Control Sample 

NR Duplicate Sample 

Metals 

X Method Blank ---
*5 Leachate Blank ---
06 Matrix Spike/Matrix Spike Duplicate Samples 
* 7 Laboratory Control Sample ---

NR Duplicate Sample 

Section 5. Calibration Data 

Volatiles 

X8
•
9 GC/MS Analysis Log 

X8
•
9 GC/MS Initial Calibration Data 

X8
•
9 GC/MS Continuing Calibration Data 

Metals 

08,9 

~ R '6!:9 
~ ~'&8,9 

xs 
xs 

~rz ~·9 

ICP Analysis Log 
ICP Initial Calibration Data 
ICP Continuing Calibration Data 
CV AA Analysis Log 
CV AA Initial Calibration Data 
CV AA Continuing Calibration Data 

Page 2 of 4 



Section 6. Comments 

1. The method reporting limits (MRLs) and sample results for 1, 1, 1-trichloroethane, ethyl 
benzene, chloroform, total xylenes, and thallium were not evaluated relative to the toxicity 
characteristic regulatory levels because limits have not been promulgated for these 
analytes. 

2. The information provided in the quality control (QC) summary was not complete for all 
reported samples and could not be directly referenced to the sample results and/or analysis 
logs. The "supplemental information" section of the quality control summary provides 
analytical and extraction batch numbers which can be referenced to the appropriate QC 
samples in the QC summary. The laboratory relies on these batch references, which are 
stored in the laboratory information management system (LIMS), to relate the appropriate 
QC data to sample batches, and does not typically include the batch numbers or internal 
laboratory QC sample numbers on the analysis logs. Therefore, QC sample results 
generally cannot be traced to the raw analytical data. 

3. A leachate blank analysis was not provided for the TCLP volatiles analyses in this 
package. Based on the laboratory's procedures, leachate blanks are performed once per 
twenty samples processed through the TCLP extraction procedure on each extraction 
apparatus. The leachate blank associated with the samples in this package may not be 
reported because it is reported in another package with the remaining samples in the 
extraction batch. There were not any detections of volatile compounds reported in the 
data package, and no common volatile laboratory contaminants or other volatile 
compounds were reported in the method blanks. Therefore, the potential for laboratory 
cross contamination of samples appeared to be low, and sample results were not qualified. 

4. A matrix spike/matrix spike duplicate was not performed for the TCLP volatile analyses 
due to limited sample volume produced during the TCLP extraction. 

5. The laboratory provided metal leachate blank sample results for extraction batch 3 65 
which were considered representative of the extraction conditions for the WIPP samples in 
this data package. Specific sample associations for the blank were not included, therefore 
the representative blank was used to evaluate all the WIPP sample results from the TCLP 
extraction batch in the case. (Note: the blank provided was from a different TCLP 
extraction batch performed two days prior to the TCLP extraction of the samples in this 
case). Arsenic and barium were detected at or above the MRL in the leachate blank 
samples. Arsenic results for samples RA-95-159, RA,::2~-160, RA-95-161, RA-95-162, 
RA-95-164, RA-95-168, RA-95-170, and RA-95-l 7~nd barium results for samples 
RA-95-166 and RA-95-174, were less than five times the blank concentration, and 
therefore were qualified as "UB" (not detected) due to blank contamination. The barium 
results for samples RA-95-159, RA-95-160, RA-95-161, RA-95-162, RA-95-164, 
RA-95-168, RA-95-170, and RA-95-172 were not less than five times the blank 
concentration, and therefore were qualified with a "B" to indicate that the analyte was 
detected in the blank. 

r±;-g;~ ~~~-r..o .. ~ ~A-45,11-::i ...... 1/1z.(q~· .~ 
~-N~_, o. ~~o.f,.,d/L 1-n+-fL ~'!,··~~ 
~~ ~ ei-,,J Page3of4 ) 

~~.(~~~~~~·I k:; 
~c1 1 -i--?.1 ,c, 



""" 

6. 

7. 

8. 

9. 

The MS/MSD recoveries for mercury (128%/128%) were above the EPA Functional 
Guidelines maximum criteria of 125% for batch 38522. Therefore, the detected mercury 
result for samples RA-95-172 from batch 38522 was qualified as estimated, J. The 
nondetected results did not require qualification. 

The laboratory control sample (LCS) recovery for lead (72.4%) from laboratory analytical 
batch 38573 was below both the laboratory's minimum control limit of 81.2% and the 
EPA Functional Guidelines criteria of 80%. Therefore, the lead results for samples 
RA-95-159, RA-95-160, RA-95-161, RA-95-162, RA-95-164, RA-95-168, RA-95-170, 
and RA-95-172 from batch 38573 were qualified as estimated, J. 

Representative calibration data provided with the data package were reviewed to evaluate 
the calibration procedures and protocols followed by the laboratory, and to assess the 
operating conditions of the instruments used for analysis of the samples in the data 
package. Specific items reviewed include: 1) analysis run logs, and initial and continuing 
calibration summaries for volatiles analyses oflaboratory batch 38582; 2) analysis run logs 
for both runs ofICP metals analyses oflaboratory batch 38573; and 3) analysis run logs, 
and initial calibration data for CV AA mercury analyses of laboratory batch 38522. WIPP 
sample results did not require qualification based on the representative calibration 
information that was provided in the data package. 

The following specific items were not included by the laboratory, and could not be 
evaluated for potential effects on the reported sample results: 1) analysis run logs, and 
initial and continuing calibration data for volatiles analyses of laboratory batch 38473 
(samples RA-95-165 and RA-95-173); 2) analysis run logs, and initial and continuing 
calibration data for ICP metals analyses of arsenic, barium, cadmium, chromium, and lead 
for laboratory batch 38573 (reported from the run on 11/4/95), and continuing calibration 
data for ICP metals analyses of thallium for laboratory batch 38573 (reported for the run 
on 11/8/95), samples RA-95-159, RA-95-160, RA-95-161, RA-95-162, RA-95-164, 
RA-95-168, RA-95-170, and RA-95-172 were reported from these two sets of analyses; 
and 3) continuing calibration data for CV AA mercury analyses oflaboratory batch 38522. 

Signatures below constitutes validation ofthis record. 

Validator~ ~ / 1 iJ ~' 
_Uc~·~==-----_..__\<'--. --"-"\. Lb.~nrJ_,.__.c..___._~ ....... : -~x1~ .,t1/cJ4d:'_// 
Printed Name Signature Date 

---&---+--_Q_._~_,,...,_A_r./_~Signature ?:fte a___ 
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I~~\ Halliburton NUS 
\~,J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-159 
NUS SAMPLE NO: P0326416 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 1 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simani c, Joanne 

RESULT UNITS 

10/26(1330) 
10/27(0700) 

5.0 
0.1 ug/L U6 

0.63 mg/L 1' 
< 0.005 mg/L 

< 0.02 mg/L 
< 0. 05 mg/L -:Y

< 0.0001 mg/L 
< 0.2 mg/L 



.... 

I~~\ Halliburton NUS 
\~J'J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-160 
NUS SAMPLE NO: P0326417 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable (Ba) 
5 ACDL Caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 2 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23·0CT·95 
DATE RECEIVED: 24·0CT·95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/26(1330) 
10/27(0700) 

1 
5. 1 
0.2 mg/Lu ·cs 

0.59 mg/L °'.B 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L :)"-

< 0.0001 mg/L 
< 0.2 mg/L 



'".lili<l!I 

~:il!l 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: ~ESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: ~R. RICK CHAVEZ 

SAMPLE ID: RA-95-161 
NUS SAMPLE NO: P0326418 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ASAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Ti me 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 3 

NUS CLIENT NO: 1783 0003 
~ORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: S imani c, Joanne 

RESULT UNITS 

10/26(1330) 
10/27(0700) 

1 
5.0 
0.1 mg/L U i3 

0.57 mg/L 13 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L-:)° 

< 0.0001 mg/L 
< 0.2 mg/L 



f~t.\ Halliburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-162 
NUS SAMPLE NO: P0326419 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 

5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable <As) 
Barium, Leachable (Ba) 
caanium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 4 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: S imani c, Joanne 

RESULT UNITS 

10/26(1330) 
10/27(0700) 

5.4 
0.1 mg/L u 8> 

0. 74 mg/L B 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L ~ 

< 0.0001 mg/L 
< 0.2 mg/L 



.... 

f~~\ Halliburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-163 
NUS SAMPLE NO: P0326420 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction [ZHEJ 
Begin Date/Time 

10 OVZHE 
End Date/Time 
VOLATILES · TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 5 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT·95 
APPROVED BY: S imani c, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UN ITS 

10/30(1230) 
10/31( 0630) 

< 0 .05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 



• 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 6 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-164 
NUS SAMPLE NO: P0326421 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Caanium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UN ITS 

10/26(1330) 
10/27(0700) 

1 
4.9 
0.2 mg/L U"B 

0 .59 mg/L -13 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L ":j 

< 0.0001 mg/L 
< 0.2 mg/L 

VALID~ 
Reviewed By ~6~, 
Date 1 /i 1 /11a 



"'" 

f~~\ Halliburton NUS 
\'«rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95·165 
NUS SAMPLE NO: P0326422 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction CZHEl 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 7 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simanic, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/26(1330 
10/26(1330 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

COMMENTS: 
2 This sample was less than 0.5% solid, thus the sample was filtered, not 

extracted. 



I~~\ Halliburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2D78 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-166 
NUS SAMPLE NO: P0326423 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ASAL Barium, Leachable (Ba) 
5 ACDL Cadmium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable <Hg) 
9 ATLL Thallium, Leachabl e (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 8 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UN I TS 

5.4 
< 0. 1 mg/L 
0.048 mg/L U'IS 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< 0.0001 mg/L 
< 0.2 mg/L 

1 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 



f~~\ Ha11iburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 9 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-167 
NUS SAMPLE NO: P0326424 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 5904 Zero Headspace Extraction [ZHEJ 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-0CT·95 
DATE RECEIVED: 24·0CT-95 
APPROVED BY: Simanic, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/30(1230) 
10/31(0630 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< O. 1 mg/L 
< 0.05 mg/L 

Reviewed By~~~~~~;;....:;~..-.. ...... ~ 
Date ____ ....;......._.....,._._ _____ _ 



NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 10 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: ~ESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-168 
NUS SAMPLE NO: P0326425 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 

3 AASL Arsenic, Leachable (As) 
4 ABAL Barium, Leachable <Ba) 
5 ACDL Caanium, Leachable (Cd) 
6 ACRL Chromium, Leachable (Cr) 
7 APBL Lead, Leachable (Pb) 
8 AHGL Mercury, Leachable (Hg) 
9 ATLL Thallium, Leachable (Tl) 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
~ORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT·95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/26(1330) 
10/27(0700) 

1 
4.8 
0.1 mg/L l..Yg, 

0 .59 mg/L £ 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L :J"" 

< 0.0001 mg/L 
< 0.2 mg/L 

Reviewe~~~j~ 
Date 101 /qrq 



I~~\ Halliburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 11 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-169 
NUS SAMPLE NO: P0326426 

P.O. NO.: 5001D1 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction [ZHEJ 
Begin Date/Time 

10 OVZHE 
End Date/Time 
VOLATILES · TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23·0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simani c, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

VALIDA 

RESULT UNITS 

10/30(1230) 
10/31(0630) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
<0.1mg/L 

< 0.05 mg/L 

Reviewed By ~_'--.,;;-~*'~~~~~~~~ 
Date _____ ....,........,..._ _____ _ 



I~~\ Ha11iburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95·170 
NUS SAMPLE NO: P0326427 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 

5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ABAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 12 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/26(1330) 
10/27(0700) 

1 
5.0 
0.2 mg/L u·.13 
o.6 mg/L ·B 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L -:S 

< 0.0001 mg/L 
< 0.2 mg/L 



I~~\ Halliburton NUS 
\~rJ C 0 R P 0 R A T I 0 N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 13 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-171 
NUS SAMPLE NO: P0326428 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 S904 Zero Headspace Extraction [ZHEJ 
Begin Date/Time 

10 OVZHE 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simanic, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/30(1230) 
10/31(0630) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

. VAU~~}?1 // 
Reviewed By ~ld]k} 
Date \ U ks '5i 



I~~\ Halliburton NUS 
\~rlcORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-172 
NUS SAMPLE NO: P0326429 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Begin Date/Time 

AASL 
ASAL 
ACDL 
ACRL 
APBL 
AHGL 
ATLL 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Lead, Leachable (Pb) 
Mercury, Leachable (Hg) 
Thallium, Leachable (Tl) 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

Noverrber 16, 1995 
Report No.: 00028337 

Section A Page 14 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DILUTION 
FACTOR 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: Simanic, Joanne 

RESULT UNITS 

10/26(1330) 
10/27(0700) 

1 
5.0 
0. 1 mg/L U6 

0. 76 mg/L :f) 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L ~ 
0.0001 mg/L -::S 

< 0.2 mg/L 



,J~i' 

:: 

f~t.\ Halliburton NUS 
\~,J C 0 R P 0 R A T I 0 N 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-173 
NUS SAMPLE NO: P0326430 

P.O. NO.: 500101 

TEST 
LN CODE DETERMINATION 

2 5904 Zero Headspace Extraction [ZHE] 
Begin Date/Time 
End Date/Time 

10 OVZHE VOLATILES - TCLP/ZHE 
1,1,1-trichloroethane 
1,2-dichloroethane 
benzene 
chloroform 
ethyl benzene 
toluene 
vinyl chloride 
xylenes, total 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 15 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-0CT-95 
DATE RECEIVED: 24-0CT-95 
APPROVED BY: S imani c, Joanne 

DILUTION 
FACTOR 

10 
10 
10 
10 
10 
10 
10 
10 

RESULT UNITS 

10/261330 
10/261330 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
< 0.05 mg/L 

2 This sample was less than 0.5% solid, thus the sample was filtered, not 
extracted. 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATIO 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MR. RICK CHAVEZ 

SAMPLE ID: RA-95-174 
NUS SAMPLE NO: P0326431 

P.O. NO.: 500101 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

November 16, 1995 
Report No.: 00028337 

Section A Page 16 

NUS CLIENT NO: 1783 0003 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23·0CT·95 
DATE RECEIVED: 24·0CT·95 
APPROVED BY: S imani c, Joanne 

TEST 
LN CODE DETERMINATION 

DILUTION 
FACTOR RESULT UNITS 

3 
4 
5 
6 
7 
8 
9 

S903 TCLP Bottle Extraction 
Final Leachate pH 

AASL Arsenic, Leachable (As) 
ASAL Barium, Leachable (Ba) 
ACDL Cacinium, Leachable (Cd) 
ACRL Chromium, Leachable (Cr) 
APBL Lead, Leachable (Pb) 
AHGL Mercury, Leachable (Hg) 
ATLL Thallium, Leachabl e C Tl) 

COMMENTS: 
1 This sample was less than 0.5% solid, thus the sample was filtered, not 

extracted. 
8 This sample was analyzed as a matrix spike. Recovery of the spike was 

outside established acceptance limits indicating the presence of a possible 
matrix interference. 

5.7 
< 0.1 mg/L 
O.D38 mg/L l).!3 

< 0.005 mg/L 
< 0.02 mg/L 
< 0.05 mg/L 

< O.D001 mg/L 
< 0.2 mg/L 


