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This letter transmits the Final Voluntary Release Assessment/Corrective Action (RA/CA) Report 
for 16 Solid Waste Management Units (SWMUs) at the Waste Isolation Pilot Plant. 

This Final Voluntary RA/CA Report documents the results of release assessment sampling at 11 
SWMUs (SWMU Nos. OOlg, OOlh, OOlj, OOlk, OOlL, OOlm, OOln, OOls, OOlt, OOlx, and 004a). 
Analytical results for release assessment samples collec1ted at these SWMU s demonstrates that 
total metals concentrations measured in the 11 SWMUs are equivalent to measured soil 
background concentrations and are well below applicable Subpart S action levels. In addition, no 
volatile organic compounds (VOCs) were detected in any of the 11 SWMUs, and VOC laboratory 
method reporting limits are also below applicable Subpart S action levels. Although some metals 
results were qualified as estimated during data validation, no results were rejected, and data 
quality is sufficient to demonstrate that concentrations of total metals within the SWMU s are well 
below the Subpart S levels. Additionally, this report provides information to our request for No 
Further Action at the Brinderson and Construction Landfill SWMU s, and to support our request 
for approval of proposed corrective actions at three other SWMUs (the Badger Unit Drill Pad, 
the Cotton Baby Drill Pad, and the DOE-1 Drill Pad). 

If you have any questions, or if you would like to discuss the attached results, please contact me 
at (505) 234-7452. 

C. A Snider 
Compliance Engineer 
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EXECUTIVE SUMMARY 

The US. 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 Voluntary Release 
AssessmentICorrective Action ( W C A )  report has been prepared for final submittal 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 voluntary release assessment 
sampling and proposed corrective actions at the SWMU sites. 

The Voluntary W C A  Program is intended to be the first phase in implementing the 
Resource Conservation and Recovery Act (RCM) Facility Investigation (RFI) and 
corrective action process at the WIPP. Data generated as part of this sampling 
program are intended to update the RCRA Facility Assessment (RFA) for the WlPP 
(Assessment of Solid Waste Management Units at the Waste Isolation Pilot Plant), 
NM€D/DOE/A/P 9411). This Final Voluntary W C A  Report documents the results of 
release assessment sampling at 11 SWMUs identified in the RFA. With this submittal, 
DOE formally requests a No Further Action determination for these SWMUs. 
Additionally, this report provides information to support DOE's request for No Further 
Action at the Brinderson and Construction Landfill SWMUs, and to support DOE's 
request for approval of proposed corrective actions at three other SWMUs (the Badger 
Unit Drill Pad, the Cotton Baby Drill Pad, and the DOE-I Drill Pad). This information is 
provided to document the results of the Voluntary W C A  activities described in the 
Voluntary Release AssessmenVCorrective Action Work Plan (Work Plan, DOUWIPP 
Draff 2115) submitted to the EPA and NMED in August 1995. 

SWMUs Sampled During the Voluntary RAKA 

During the RA/CA sampling program, soil samples were collected within and 
surrounding the 11 SWMUs listed below: 

SWMU OOlg (H-l4/P-1 Drill Pad) 
SWMU 001 h (H-I 5/P-2 Drill Pad) 
SWMU O O l j  (P-3 Mudpit) 
SWMU 001 k (P-4 Drill Pad) 
SWMU 001 L (WIPP-12/P-5 Drill Pad) 
SWMU 001m (P-6 Drill Pad) 
SWMU 001 n (P-I 5 Drill Pad) 
SWMU 001s (ERDA 9 Drill Pad) 
SWMU 001t (IMC 374 Drill Pad) 
SWMU OOlx (WIPP-13 Drill Pad) 
SWMU 004a (Portacamp Storage Area) 

At the above SWMUs, soil samples were collected from areas of expected release and 
analyzed for lists of organic and metal parameters identified by DOE based on' 
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historical site use. Soil samples were analyzed for total constituent concentrations as 
well as leachable constituent concentrations according to the EPA toxicity 
characteristic leaching procedure (TCLP). 

The analytical results revealed detections of some target metals by total constituent 
analyses. In addition, TCLP analysis results indicated that none of these detected 
metals were leachable from the SWMUs above applicable TCLP action levels 
presented in 40 CFR 267. The detected concentrations of total metals at the SWMUs 
were generally consistent with measured background concentrations. Applicable 
action level criteria were invariably below those proposed in 40 CFR 5 264.574 FR 
Vol. 55, No. 745, VI(D), p. 30873 (Le., the proposed Subpart S rule) and in the April 19, 
1996, €PA Region 111 Risk-Based Concentration Table, January - June 7996. 
Therefore, no potential for releases of hazardous constituents was indicated. 

Based on the analytical data collected during the voluntary W C A  program, the 
DOE-CAO formally requests that a determination of No Further Action be granted for 
the 11 sampled SWMU sites. Since the EPA's intent is to encourage voluntary 
corrective actions as described in the preamble of the Proposed Subpart S Rule, the 
COE requests that a No Further Action determination be granted for these SWMUs 
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 Ill 
permit modification to remove these SWMUs from the list of sites requiring evaluation 
under the RFI process. This type of permit modification represents an unreasonable 
expense to remove sites with no potential to impact human health or the environment. 
If this 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 
(DOUWIPP 93-004) guidelines. ^.. 

Landfill SWM Us Identified for No Further Action Determination 

The Work Plan included a formal request for No Further Action at two landfill SWMUs 
identified in the RFA, the Brinderson Landfill (SWMU 003a) and the Construction 
Landfill (SWMU 003b). In a letter dated December 19, 1995, the EPA provided 
comments on the Work Plan and requested additional information to support a No 
Further Action determination for these SWMUs, such as interviews, historical records, 
site inspections, site surveys, and operating logs. DOE compiled the information for 
inclusion in this Final Voluntary W C A  Report. The records indicate that only disposal 
of materials that were expressly allowed under the Bureau of Land Management (BLM) 
Land Use Permits and WIPP Procedure WPO6-I 08, Construction Landfill Operation 
were placed in these landfills. These SWMUs, therefore, do not pose a threat to 
human health and the environment. 

Based on the new information provided in this Final Voluntary W C A  Report and 
historical information contained in the Work Plan, the DOE requests a Determination of 
No Further Action be issued for both the Brinderson Landfill and Construction Landfill. 
Because it is the EPA's intent to encourage voluntary corrective actions, the DOE 
requests that a No Further Action determination be issued prior to the issuance of the 
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RCRA Part 6 Permit. If this determination is supported by both the €PA and NMED, 
the closed portion of the Construction Landfill site will be replanted with native 
vegetation, in accordance with guidelines developed in the W/PP Land Management 
Pian, D O W I P P  93-004, January 1996. 

This request is supported by several statements made in the proposed Subpart S 
regulations. In the preamble of the proposed Subpart S regulations, the EPA 
recognizes that releases or potential releases from SWMUs may be regulated under 
other permitting authority. As described in Section VI(B)(2) of proposed 40 CFR 
Part 264.501, 'I... EPA does not intend to utilize Section 3004(u) corrective action 
authority to supervise or routinely reevaluate such permitted releases." Additionally, 
although proposed 40 CFR Part 264.514, "Determination of No Further Action," 
normally applies to releases from permitted facilities where remedial investigations 
have shown that releases are nonexistent or do not pose a threat to human health or 
the environment, the situation at the WIPP is slightly different. The WlPP RFA did not 
address the status of permits and administrative controls that existed to manage the 
Brinderson and Construction Landfills. These permits and administrative controls 
document that there have been no releases of regulated constituents from these units. 

Mudpit SWMUs Identified for Corrective Actions 

The Work Plan proposed corrective actions at three additional mudpit SWMUs 
identified in the RFA, the Badger Unit Drill Pad (SWMU OOIo), the Cotton Baby Drill 
Pad (SWMU OOIp), and the DOE-1 Drill Pad (SWMU OOlq). The Work Plan states that 
sufficient data for these sites had been generated during the RFA, and the plan 
proposed capping-in-place with a compacted caliche cap for each S W U .  In a letter 
dated December 19, 1995, EPA provided comments on the Work Plan and requested 
additional information to support the corrective actions proposed for these SWMUs, 
including further demonstration of the effectiveness, reliability, implementability, and 
cost-effectiveness of the proposed capping remedy. DOE has compiled such 
information for inclusion in the Final Voluntary W C A  Report. 

Data collected by both NMED and DOE during the RFA indicate that no sources or 
releases of hazardous constituents above applicable Subpart S action levels exist at 
SWMUs 001 0, 001 p, and 001 q. Based on the criteria provided in proposed 40 CFR 
264.514 FR Vol. 5, No. 745, p .  30875, there are no releases of hazardous waste 
(including hazardous constituents) from these SWMUs that pose a threat to human 
health or the environment, even without a corrective action. Nevertheless, DOE 
proposed corrective actions in the Work Plan to assure no migration of hazardous 
constituents occur from these sites. 

The proposed caps will effectively eliminate the already minimal potential for 
contaminant migration from these sites due to the low permeability of the compacted 
caliche material, in combination with the low infiltration rate at the WlPP site (estimated 
at 43.5 inches per year) and the depth to groundwater (estimated at 180 feet or more). 
Capping-in-place with low-permeability material is a well demonstrated containment 
technology that can be implemented in a short time with readily available materials and 
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can be reliably maintained. The proposed caliche caps are expected to be more easily 
installed and cost-effective than other remedies involving removal and placement of 
SWMU wastes. 

Because EPA expressed its intent to encourage voluntary corrective actions as 
described in the preamble of the Proposed Subpart S Rule, the DOE requests that the 
proposed corrective actions be granted for SWMUs 001 0, 001 p, and 001 q prior to the 
issuance of the RCRA Part B Permit for the WIPP. If this determination is supported by 
both the EPA and NMED, the capped sites will be replanted with native vegetation, in 
accordance with guidelines developed in the WlPP Land Management Plan 
(DOUWIPP 93-004). The capping and replanting of SwMUs 001 0,001 p, and 001 q 
will be completed by DOE within one year following approval from the EPA and NMED. 
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FINAL VOLUNTARY RELEASE ASSESSMENT1 
CORRECTIVE ACTION REPORT 

I .O INTRODUCTION 

The DOE-CAO has completed a voluntary release assessment sampling program at 
selected SWMUs at the WIPP. The DOE-CAO is the owner and operator of the WIPP. 
Westinghouse Electric Corporation, Waste Isolation Division (WID) is the management 
and operating contractor for the DOE at the site. For the purpose of clarity, any 
reference to the DOE throughout this release assessment report refers to both the 
DOE-CAO and Westinghouse-WID operations at WIPP. 

The voluntary W C A  program is intended to be the first phase in implementing the RFI 
and corrective action process at the WIPP. Data generated as part of this program are 
intended to amend the RFA for the WIPP (Assessment of Solid Wasfe Management 
Unifs af fhe Wasfe lsolafion Pilot Plant, NM€D/DOE/A/P 94/1). This Final Data 
Summary Report has been prepared for submittal to the EPA Region VI, Hazardous 
Waste Management Division and the NMED Hazardous and Radioactive Materials 
Bureau to describe the results of release assessment sampling and identify proposed 
corrective actions. 

1 .I Scope of the Final Voluntary Release AssessmentICorrective Action Report 

The Voluntary Release Assessment/Corrective Action Work Plan (DOl3WIPP Drae - 

21 15), hereafter referred to as the Work Plan, was developed by the DOE to describe 
the voluntary release assessment sampling protocols and propose corrective actions at 
the 16 SWMUs identified in Chapter J of the Resource Consewafion and Recovery Acf 
Part B Permif Applicafion: Wasfe lsolafion Pilot Planf (DOUWIPP 9 7-005, Revision 6). 
The relative location of the 16 SWMUs at the WIPP is provided in Figure -l .I. In the 
Work Plan, the DOE committed to completing release assessment sampling at 1 I of 
these SWMUs, initiating corrective actions at three, and requesting a formal 
determination of no further action at the two remaining SWMUs. The SWMUs 
proposed for sampling under the voluntary release assessment program in the Work 
Plan are listed below: 

SWMU OOlg (H-l4/P-l Drill Pad) 
SWMU 001 h (H-lUP-2 Drill Pad) 
SWMU O O l j  (P-3 Mudpit) 
SWMU 001 k (P-4 Drill Pad) 
SWMU 001 L (WIPP-12/P-5 Drill Pad) 
SWMU OOlm (P-6 Drill Pad) 
SWMU OOln (P-15 Drill Pad) 
SWMU 001s (ERDA 9 Drill Pad) 
SWMU OOlt (IMC 374 Drill Pad) 
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- SWMU 001 x (WIPP-13 Drill Pad) 
SWMU 004a (Portacamp Storage Area) - 

SWMUs proposed for corrective actions in the Plan are: 

- SWMU 0010 (Badger Unit Drill Pad) 

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

- 

SWMUs formally proposed for "No Further Action" are: 

- SWMU 003a (Brinderson Landfill) 
- SWMU 003b (Construction Landfill) 

Meetings were held with EPA and NMED personnel in February, August, and 
September 1995, to review the Work Plan and obtain approval of sampling protocols. 
The objectives and technical approach for the release assessment sampling program 
were reviewed and verbally approved by both EPA and NMED prior to completion of 
the SWMU sampling. The EPA subsequently provided written concu;rence with DOES 
release assessment sampling program in a December 19, 1995, letter that contained 
formal review of and comment on the Work Plan. EPA's letter also requested additional 
information to support the corrective actions and "No Further Action" status proposed 
for the five SWMUs not included in the release assessment sampling program. 

This Final Voluntary W C A  Report documents the results obtained for the 11 SWMUs 
designated for release assessment sampling. In addition, this report contains 
additional information to support the corrective actions and "No Further Action" status 
proposed by DOE for the five SWMUs not included in the release assessment 
sampling. General information applicable to the investigation of the 11 sampled 
SWMUs, is provided in the introduction section of this report. Release assessment 
analytical results as well as historical data are used in subsequent sections of this 
report to evaluate the potential for releases and develop appropriate voluntary 
corrective actions, if any, required for each SWMU. The data compiled in the Voluntary 
W C A  program are applied 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. 

I .2 Technical Approach for Samplinq and Analvsis 

A detailed description of sampling methods and quality assurance protocols used to 
complete assessment sampling are described in the Work Plan. Personnel utilized the 
sampling and analytical protocols that are described in the WPP Site Effluent and 
Hazardous Materials Sampling Plan, WP02-EM2, Rev. 0. Analytical and quality 
assurance (QA) protocols applied during the release assessment sampling are further 
defined in the Quality Assurance Project Plan for WlPP Site Effluent and Hazardous 
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LOCATION OF SWMUs WHERE VOLUNTARY RELEASE 
ASSESSMENTS HAVE BEEN COMPLETED 
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Materials Sampling, WP02-EM? , Rev. 0. WP02-EM2 and WP02-EM1 were developed 
in accordance with the sampling, analytical, and quality assurancdquaiity control 
(QNQC) practices defined in Test Methods for Evaluating Solid Waste, Physical and 
Chemical Methods, S W-846. 

Guidance for establishing sample locations at each SWMU is contained in the RCRA 
Facility lnvesfigafion (RFI) Guidance, Development of an RFI Work Pian and General 
Considerations for RCRA Facility lnvestigafions (Vol. I ) ,  €PA 530/SW439-037, May 
7989, 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 where potential contamination exists. In program review 
meetings, EPA, NMED, and DOE staff evaluated proposed sampiing locations and 
approved the DOE's proposal to limit the first round of RFI release assessment 
samples to soils media. This determination was based on discussions in the RFA, 
which state that soil is the onlv media that has the potential to be imoacted bv releases 
at individual SWMUs. 

The specific approach for soil sampling at each of the identified SWMUs is described in 
the Work Plan. Sample locations and depths are also summarized for each SWMU in 
the subsequent chapters of this report. EPA and NMED concurrence with the DOE's 
sampling approach was provided in EPA's letter to DOE dated December 19, 1995. 
DOE conducted two rounds of soil sampling at the approved sample locations. One 
round was conducted in the summer of 1995 and involved the collection of soil samples 
for initial characterization by the TCLP. A second round of sampling at these locations 
was conducted in summer 1996 and involved the collection of soil sdmptes for total 
constituent analyses. The constituent analyses data were collected at agency request 
to support the TCLP data collected in the initial sampling. 

The rationale for selecting locations and sample depths at each SWMU during the 
voluntary release assessment sampling was based on an evaluation of the SWMU site 
and historical information contained the RFA. Based on this information, DOE 
identified multiple appropriate sample locations within each SWMU. At each sample 
location, analytical samples were generally collected from soil borings at a depth of 
12 to 24 inches below ground surface, the depth where the highest concentrations of 
potential hazardous constituents were anticipated. Samples were also collected from 
greater depths in each boring to evaluate potential constituent migration. 

DOE collected soil boring samples outside of each SWMU to establish metals 
concentrations in the area. Per agency request, such samples were collected from 
locations that were topographically upgradient and downgradient of each SWMU. 
These samples were collected from undisturbed locations adjacent to the SWMU area 
at the same horizons as the SWMU samples. Samples collected outside each SWMU 
in nontopographically downgradient of the SWMU were considered by DOE to 
represent background soil composition. A discussion of background metals 
concentrations is included in Section 1.4.1. 
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1.2.1 Rationale for the Selection of Target Analytes at Mudpit SWMUs 

Ten of the I 1  SWMUs designated for sample collection during the voluntary release 
assessment were mudpits from drilling operations. Information contained in the RFA, 
as well as in drill logs and geologic reports, were used to establish the following list of 
potential waste streams at these SWMUs: 

0 

0 

0 
0 

0 

0 
0 

e 
0 

e 
0 
0 

0 

0 

0 

attapulgite drill gel (salt bentonite gel) 
bentonite gel 
diesel fuel 
gear greaselgear lubricants 
hydraulic f I uids 
hydrochloric acid (20% solution) 
lignite 
meta-trifluorobenzoic acid 
metal cuttings 
motor oil 
portland cement 
sodium and potassium chloride saturitied brine 
starch 
soda ash 
sodium hydroxide 

Based on the review of Material Safety Data Sheets for each of these potential waste 
streams, the DOE developed, and the agencies approved, a list of target analytes for 
the ten mudpits designated for sampling in the Work Plan. Because drilling additives 
(Le. drill mud, gear lubricants, and diesel fuel) have a limited potential to contain or 
generate hazardous constituents, the list of target analytes has been limited. A list of 
target analytes used in release assessment sampling at mudpit pad SWMUs is 
provided in Table I .I. 

1.2.2 Rationale for Selection of Target Analytes for the Portacamp Area 
(SWMU 004a) 

The only nonmudpit SWMU designated for sampling during the voluntary release 
assessment was SWMU 004a, the portacamp area. Because both nonhazardous and 
hazardous materials and wastes have been historically stored in the portacamp area, a 
broad range of target analytes was selected for release assessment samples collected 
at this SWMU. Table 1.2 lists target analytes for the portacamp area. 

1.2.3 Analytical Methods 

In addition to presenting the target analytes for the voluntary release assessment 
sampling, Tables 1 .I and 1.2 reference the analytical methods from EPA SW-846 that 
were used to analyze the SWMU soil samples. Prior to analysis, the soil samples were 
extracted at the laboratory using one of two general protocols. Samples from the initial 
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TABLE 1.1 

TARGET ANALYTES AND EPA ANALYTICAL METHODS FOR 
CHARACTERIZING THE PORTACAMP STORAGE AREAS (SWMU 004a) 

Parameter EPA Analytical Method 

Inorganic Analytes 

Arsenic 
Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Thallium 

Organic Analytes 

Benzene 

Chloroform 

1,2 Dichloroethane 

Ethylbenzene 

Toluene 

1 ,I , l  -Trichloroethane 

Vinyl Chloride 

Xylenes 

601 OA or 7060A 

601 OA 

601 OA 

601 OA 

601 OA or 7421 

7470Al7471 A 

601 OA 

8260A 

8260A 

8260A 

8260A 

8260A 

8260A 

8260A 

8260A 
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TABLE 1.2 

TARGET ANALYTES AND EPA ANALYTICAL METHODS FOR 
CHARACTERIZING THE PORTACAMP STORAGE AREAS (SWMU 004a) 

Parameter EPA Analytical Method 
(or equivalent) 

Arsenic"' 

Barium'.' 

Cadmium"* 

Chromium"' 

Lead"' 

Mercury"' 

Nickel"' 

Selenium"' 

Silver"' 

Thallium"' 

Acetone' 

Benzene' 

Bromoform' 

n-Butyl alcohol' 

Carbon tetrachloride' 

C h lo ro benzen e' 

Chloroform' 

Cresols 

Cyclohexane' 

Cyclohexanone 

o-Dichlorobenzene' 

p-Dichlorobenzene' 

601 OA or 7060A 

6010A 

601 OA 

601 OA 

601 OA or 7421 

7470Al7471 A 

601 OA 

601 OA or 7740 

6010A 

601 OA 

8260A 

8260A 

8260A 

801 5A (modified) 

8260A 

8260A 

8260A 

8270A 

8260A 

8260A 

8270A 

8270A 
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. TABLE 1.2 

TARGET ANALYTES AND EPA ANALYTICAL METHODS FOR 
CHARACTERIZING THE PORTACAMP STORAGE AREAS (SWMU 004a) 

Parameter EPA Analytical Method 
(or equivalent) 

1 , I -Dichloroethane* 

1,2 Dichloroethane' 

I ,I -Dichloroethene' 

cis-I ,2-Dichloroethene' 

2,4-Dinitrotoluene" 

2-Ethoxyet hanol' 

Ethyl acetate. 

Ethylbenzene' 

Hexachloroethane" 

Isobutanol' 

Methanol' 

Methylene Chloride' 

Methyl ethyl ketone. 

4-Methyl-2-pentanone' 

Nitro benzene** 

Polychlorinated biphenyls (PCBs) 

Pyridine" 

I I 1,2,2-Tetrachloroethane' 

Tetrachloroethylene' 

Toluene' 

1 I 1 I 1 -Trichloroethane' 

1 I 1,2-Trichloroethane* 

Trichloroethylene. 

8260A 

8260A 

8260A 

8260A 

8270A 

801 5A (modified) 

8260A 

8260A 

8270A 

801 5A (modified) 

801 5A (modified) 

8260A 

8260A 

8260A 

8270A 

8080A 

8270A 

8260A 

8260A 

8260A 

8260A 

8260A 

8260'A 
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TABLE 1.2 

TARGET ANALYTES AND EPA ANALYTICAL METHODS FOR 
CHARACTERIZING THE PORTACAMP STORAGE AREAS (SWMU 004a) 

Parameter EPA Analytical Method 
(or equivalent) 

Tric h I orof I uorome t hane' 8260A 

1 , 1,2-Trichloro-l,2,2-Trifluoroethane' 8260A 

Vinyl Chloride' 8260A 

Xvienes' 8260A 

' Volatile 
.. Semivolatile 
*** Metal 
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sampling round in summer 1995 were sampled by the TCLP protocol (EPA Method 
131 1) established in €PA SW-846. The TCLP extracts generated from the soil 
samples were then analyzed for the parameters listed in Tables I .1 and 1.2. The TCLP 
analyses were performed by DOE to assess whether or not the SWMU soil possessed 
the toxicity characteristic of a hazardous waste, and if the soil contained leachable 
concentrations of hazardous constituents that could pose a threat to groundwater. 

Soil samples collected in the second sampling event in summer 1996 were analyzed for 
total concentrations of the metal and organic constituents listed in Tables 1 .I and 1.2. 
Sample extraction methods from EPA SW-846 that were used by the program 
laboratories for total analyses included Method 3050A for metals, Method 3005 for 
volatile organics, and Method 3540 for semivolatile organics. Totals analyses were 
obtained at agency request to support the earlier TCLP data and allow assessments of 
risk and exposure for migration pathways other than leaching/percolation to 
groundwater at the SWMUs of interest. 

1.2.4 Field Sampling and Quality Assurance 

The generalized protocol for soil sample collection at the SWMU siies was as follows. 
A tractor-mounted power-auger was used to drill an 8-inch diameter borehole to the 
appropriate sampling depths for each SWMU. A stainless steel tube sampler was used 
to collect a core sample at each depth. Metal constituent samples were transferred to 
1 liter (I000 ml) clear glass bottles with teflon lined lids for shipment to the laboratory. 
Volatile organic constituent samples were transferred to 4-ounce (1 25 mi) clear glass 
bottles with welded septum lids. Semivolatile organic constituent samples (collected 
only at SWMU 004a) were transferred to 8-ounce (250 rnl) clear glass bottles. 

Field QC samples such as duplicate samples, field blanks, and equipment rinseate 
samples were collected by the sampling team and documented in the sampling 
logbook. Field QC samples were collected and managed in accordance with 
Section 3.3.1 of the Quality Assurance Project Plan for WlPP Site Effluent and 
Hazardous Materials Sampling (WPO2-€M7), and Section 3.3 of the WlPP Site Effluent 
and Hazardous Materials Sampling Plan (WPO2-EM2). Field QC sample results for the 
voluntary release assessment program are included with the soil sample analytical 
results presented in Appendix B. 

1.2.5 Laboratory Data Quality Assurance and Data Validation 

Soil sample and field QC sample analyses were completed in accordance with EPA 
SW-846 analytical protocols. Halliburton NUS Laboratories was the contract analytical 
laboratory for the voluntary release assessment sampling. The specific protocols used 
by the laboratory for sample analyses and QNQC are established in the Hallibutton 
NUS Laboratories General QA Plan (Hallibutton NUS, 7995) and in the laboratory's 
standard operating procedures for sample analysis. 

An independent data quality review was completed by Harding Lawson Associates 
(HLA) Engineering and Environmental Services. HLA developed and implemented a 
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procedure (HLA, 1996) to perform QAlQC reviews of laboratory data packages in 
accordance with the data quality requirements described in SW-846, the laboratory's 
QA plan, and applicable control criteria established in €PA National Functional 
Guidelines for Organic and Inorganic Data Review (February 7994). 

HLA applied data qualifiers to the release assessment analytical results based on the 
findings of the data validation, and these qualifiers are presented with the analytical 
results in subsequent sections of this report. Laboratory QC problems that resulted in 
the qualification of analytical data included: 

a 
0 

0 

the occurrence of metals in extraction fluid blanks for TCLP analysis 
matrix spike/matrix spike duplicate recoveries for total metals analyses 
that were slightly outside the EPA functional guideline control limits of 
75-1 25 percent 
laboratory control sample recoveries for total metals that were slightly 
outside of EPA functional guideline control limits of 80 to 120 percent 

These QC problems were considered minor by HLA and did not effect the overall 
usability of the analytical results. Laboratory QC problems resulting in qualification of 
specific soil analytical results are described in greater detail in subsequent sections of 
this report, and in HLA's completed Data Review Forms for the voluntary release 
assessment sampling, which were provided to EPA and NMED under separate cover. 
No data were qualified based on field QC sample results. 

1.3 Geolow and Hvdroneoloqy in the Vicinity of the WlPP 

The stratigraphy of the WlPP facility is shown in Figure 1.2 and the site geologic 
formations in Figure 1.3. The geology at the WlPP is characterized by four primary 
stratigraphic sequences. The first sequence includes recent surface deposits, the 
Mescalero Caliche formation, and the Gatuna and Santa Rosa formations. The second 
sequence is the Dewey Lake formation. The third sequence is the Rustler formation, 
which is made up of five individual stratigraphic members. The fourth region includes 
the three members of the Salado formation. 

The Culebra Dolomite member of the Rustler Formation is the water-bearing unit of 
greatest interest at the WlPP site. It is recognized as a persistent and productive 
hydrogeologic unit in the region, and has been the focus of performance assessment 
studies for the WlPP repository (see Chapter D of the WlPP RCRA Pad B Permit 
Application). Although it possesses high relative permeability, the WlPP RFA did not 
consider the Culebra to be a significant migration or exposure pathway for SWMU 
constituents due to the depth to the member (410 to 850 feet below ground surface). In 
addition, overlying aquitards at the WlPP site in the Rustler and Dewey Lake 
formations possess low vertical transmissivities/hydraulic conductivities. Water quality 
in the Culebra is generally low, and there are no livestock or domestic wells completed 
in the Culebra formation within the WlPP Land Withdrawal area. 
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FIGURE 1.2 

GENERALIZED STRATIGRAPHIC CROSS SECTION OF THE WlPP VICINITY 
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FIGURE 1.3 

SITE GEOLOGIC COLUMN OF THE WlPP VICINITY - 
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Because the SWMUs are surface units, a brief description of the regional geology and 
individual surface strata is included in this report. The examination of only the near- 
surface geology at each SWMU site is based on information contained in 
Section 4.0 of the WlPP RFA. In Section 4.0 of the RFA, NMED described the 
potential for a release to groundwater sources in the vicinity of most SWMUs as low-to- 
moderately-low, 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 WlPP is 
contained in Chapter D of the W l f P  RCRA Part B Permit Application, Chapter 2 of the 
WlPP Projecf Technical Baseline Document, and Section 3.3 of the WlPP 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 recent surface deposits, 
the Mescalero Caliche formation, and the Gatuna and Santa Rosa formations. The 
uppermost formation consists of fine-to-medium grained eolian sands that are typically 
-10 feet thick within the site boundaries. Soil development is poor, and the overall 
permeability in this unit is high. 

The Mescalero Caliche underlies surface dune sands and is generally less than 10 feet 
thick in the site area. Sands and gravels in the Mescalero Caliche are 
characteristically well cemented with a chalky-to-finely crystalline matrix of calcium 
carbonate. The caliche forms a continuous, impermeable barrier over much of the site; 
however, the Mescalero Caliche may be locally thin or absent in some areas of the 
WlPP facility. - .  

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 WlPP site, 
where the thickness and distribution of the formation is variable and erratic. 
Representative thicknesses at the site range from about 10 to 30 feet. Measurements 
of hydraulic conductivity in the Gatuna formation encountered in foundation boreholes 
at the WlPP facility range from 7.8 x lo4  meters per second (m/s) to I .O x 10" m/s. 

Triassic Santa Rosa formation overlays the Dewey Lake Beds over the eastern half of 
the WlPP 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 from over 200 feet to the northeast to 
less than 50 feet near the area of the WlPP repository. West of the repository itself, 
the Santa Rosa formation is essentially absent, and the Gatuna formation lies directly 
over the Dewey Lake formation. 

1.3.2 The Dewey Lake Formation 

The WlPP Projecf Technical Baseline, Secfion 2.1.3.6, identifies three main sources of 
geologic information on the Dewey Lake formation in the vicinity of the WIPP. Miller 
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(1 955, 1966) studied the petrology of the unit. Schiel (1 988, 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 formation at the WlPP air intake shaft. 

The Dewey Lake formation is characterized as a deltaic sequence of alternating, thinly 
bedded siltstone and mudstone with lenticular interbeds of fine-to-coarse grained 
sandstone. The formation, approximately 500 feet thick in the site area, dips gently to 
the east and thins to the west, where it is also found at relatively shallow depths. The 
Dewey Lake formation occurs at a depth of 20 to 40 feet at the south end of the site. 
This general trend continues south of the WlPP 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. 

Hydrogeologic investigations at and near the WlPP site have not identified a 
continuous zone of saturation within the Dewey Lake. Where saturated conditions 
exist in the formation, they are generally in perched or semiperched water tables, and 
their occurrence is localized. Mercer (1 983) and D'Appolonia (1 982/b) contend that 
groundwater occurs perched or semiperched in lenticular sands in the upper Dewcy 
Lake, and suggest that surface recharge may occur where local geologic conditions 
permit. 

The Dewey Lake contains a productive zone of saturation, probably under water table 
conditions, in the southwestern to south-central portion of the WIPP site and south of 
the site. Several wells operated by the J.C. Mills Ranch south of the WlPP site 
produce sufficient quantities of water from the Dewey. Lake to supply livestock. Short- 
term production rates of 25 to 30 gallons per minute (5.7 to 6.8 cubic meters per hour) 
were observed in boreholes P-9, WQSP-6, and WQSP-Ga inside the southwestern site 
boundary (see Appendix D6 of the WlPP RCRA Part B Permit Application, DOUWlPP 
97-005, Revision 6). The productive zone in this area is typically found in the middle of 
the Dewey Lake formation, 180 to 265 feet (55 to 85 meters) below ground surface and 
appears to derive much of its transmissivity from open fractures. Where present, the 
saturated zone may be perched or simply underlain by less transmissive rock. 
Fractures below the productive zone tend to be completely filled with gypsum. Open 
fractures and/or moist (but not fully saturated) conditions have been observed at similar 
depths north of the zone of saturation, at the H-2 and H-3 boreholes. The Dewey Lake 
has not produced water within the WlPP shafts or in boreholes in the immediate vicinity 
of the panels. 

Packer-permeability tests indicate that hydraulic conductivities range from 2.5 x 1 0-6 
mls to 1 .O x I O "  m/s in the Dewey Lake formation. The porosity of the Dewey Lake was 
measured as part of testing at the H-19 hydropad. Four samples taken above the 
gypsum-sealed region had measured effective porosities of 14.9 to 24.8 percent. Four 
samples taken from within the gypsum-sealed region had porosities from 3.5 to 11.6 
percent. 
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1.3.3 Infiltration at the WlPP Site 

The infiltration and percolation rates of meteoric water at the WIPP facility have been 
investigated for the BLM. At least 96 percent of precipitation is lost due to 
evapotranspiration. On average, the annual amount of infiltration is estimated at less 
than 0.5 inches (1.3 cm) per year and may, for many years, be essentially nonexistent 
(see Appendix D6 of the WlPP RCRA Part B Permif Applicafion, D O W I P P  97-005, 
Revision 6). 

1.4 Backqround and Action Levels for Evaluation of Analvtical Results 

1.4.1 Estimation of Site Background Concentrations 

Because metals are included in the list of target analytes for the voluntary release 
assessment, establishment of site background concentrations is important in assessing 
the potential impact of the SWMU sites on the surrounding environment. Background 
and/or upgradient soil samples were collected at each SWMU site sampled, and are 
included in the discussions of analytical results for each SWMU as presented in 
subsequent chapters of this isport. In addition, DOE pooled the background sample 
analysis results to better assess general background metals concentrations across the 
WlPP site. The total metals results for these samples are summarized in Table 1.3. 

I .4.2 Identification of Applicable Action Levels 

The proposed Subpart S rule (40 CfR 5 264.527@), Vol. 55, No. 745, V/(D), p. 30870) 
establishes criteria for selecting and calculating action levels for soils. Action level 
concentrations proposed in Subpart S assume a chronic exposure through 
consumption of soil media contaminated with hazardous constituents. Criteria and 
methodologies for establishing soil action levels can be found in Appendices A and E, 
respectively, of the proposed Subpart S rule. To evaluate analytical results from the 
voluntary release assessment sampling, DOE calculated applicable action levels using 
the approach outlined in the proposed Subpart S rule and the most recent toxicological 
criteria contained in EPAs Integrated Risk Information System database. These 
values, presented in Table 1.4, are used in this report for evaluation of the soil sample 
results obtained for the SWMUs sites. 

Table I .4 presents a Subpart S action level of 6 mg/kg for thallium, which is below the 
method reporting limit of 20 mg/kg attained by the contract laboratory for total thallium 
analysis. Although the method reporting limit is slightly higher than the action level, 
DOE notes that only isolated detections of thallium were observed in release 
assessment samples, and results reported from SWMU soil samples were equivalent to 
background concentrations. These data indicate that thallium is not a constituent of 
potential concern at the SWMU sites sampled during the voluntary release assessment 
program. 
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Table 1.3. Summary of Total Metals Concentrations in BackgroundlUpgradient Soil Samples 
Collected During the Voluntary Release Assessment Program 

Background Concentration (mglkg) (‘)(2)(3) 
Standard Number of 

Metal Analyte Maximum Minimum Average Deviation Samples 

Nominal 12-24 inches bgs 
Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (Hg) 
Total Nickel (Ni) 
Total Selenium (Se) 
Total Silver (Ag) 
Total Thallium (TI) 

Nominal 60-72 inches bgs 
Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (Hg) 
Total Nickel (Ni) 
Total Selenium (Se) 
Total Silver (Ag) 
Total Thallium (TI) 

1.5 J 
120 
0.7 J 
26 
2.8 J 
0.06 
1u 
0.2 u 
0.5 U 
30 

2 J  
62 
1.8 
7 

5.4 J 
0.04 
1u 
0.2 u 
0.5 U 
10 u 

mg/kg Milligrams per kilogram 
bgs Below ground surface 

0.15 U 
10 

0.25 U 
1 UJ 
1.2 

0.01 u 
1u 

0.2 u 
0.5 U 
10 u 

0.5 J 
10 J 

0.25 U 
2 

1.2 
0.01 u 
1u 

0.2 u 
0.5 U 
10 u 

0.8 
32 
0.3 
5 

0.02 
i .a 

11 

1 
25 
0.38 
5 

2.4 
0.02 

10 

0.38 
36 
0.1 
6 

0.44 
0.01 

5 

0.5 
15 

0.41 
1 

1.2 
0.01 

0 

14 
14 
14 
14 
14 
14 
1 
1 
1 
14 

14 
14 
14 
14 
14 
14 
1 
I ‘  
1 
14 

1) 
2) 

Results are presented in mg/kg, wet weight. 
The following data qualifiers are used as defined in the US EPA National Functional Guidelines for 
Organic and Inorganic Data Review (EPA, 1994): 

J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Analyte was not detected; however, the reporting limit presented 
should be considered an estimated value 

Concentrations reported with U or UJ qualifiers represent one-half of the laboratory reporting limit. 3, 
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Table 1.4. Summary of Available Action Levels 
Applicable to the WlPP Voluntary Release Assessment 

Proposed EPA Region 111 TCLP 
Subpart S Level, Regulatory 

Level Soil Ingestion, Level 
(mglkg) Industrial (mglkg) (mg/U 

Metals 
Arsenic 
Barium 
Cadmium 
Chromium 111 (Chromium VI) 
Lead 
Mercury 
Thallium 

Additional Metals for SWMU # 004a (Portacamp) 
Nickel 
Selenium 
Silver 

Volatiles 
1,l ,1-Trichloroethane 
1,2-DichIoroethane 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Vinyl chloride 
Xylenes 

Additional Volatiles for SWMU # 004a (Portacamp) 
1,1,2,2-TetrachIoroethane 
.1 ,I ,2-Trichloro-l,2,2-trifluoroethane 
1 ,l ,2-Trichloroethane 
1,l-Dichloroethane 
1,l-Dichloroethene 
2-Butanone (Methyl ethyl ketone) 
4-Methyl-2-pentanone (Methyl isobutyl ketone) 
Ace to ne 
Carbon tetrachloride 
Chlorobenzene 
cis-I ,2-Dichloroethene 
Cyclohexane 
Cyclohexanone 

20 61 0 5 
6000 140000 100 
80 I000 1 

(400) 1000000 (10000) 5.0 votal) 
400") 5 

20 61 0 0.2 
6(b) 

2000 41 000 
400 10000 
400 10000 

1 
5 

7000 
8 

20 
100 

8000 
20000 

1 
200000 

72000 
63 

200 
940 

200000 
41 0000 

3 
1000000 

0.5 
0.5 

6 

0.2 

40 
30 

I 0 0  
8000 

10 
50000 
6000 
8000 

5 
2000 
800 

29 
1000000 

100 
200000 

9.5 
1000000 
160000 
200000 

44 
41000 
20000 

0.7 
200 

0.5 
100 

400000 1000000 
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Table 1.4. Summary of Available Action Levels 
Applicable to the WIPP Voluntary Release Assessment (continued) 

Target Analyte 

Proposed €PA Region Ill TCLP 
Subpart S Level, Regulatory 

Level Soil Ingestion, Level 
(mglkg) Industrial (mglkg) (mglL) 

70000 1000000 Ethyl acetate 
Methylene chloride 
Tetrachloroethene 
Tribromomethane (Bromoform) 
Trichloroethene 
Trichlorofluoromethane 
2-Ethoxyethanol 
lsobutanol (2-Butanol) 
Methanol 
n-Butanol 

Semivolatiies 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-TrichlorophenoI 
2,4,6-TrichlorophenoI 
2,dDinitrotoluene 
2-Methylphenol (0-cresol) 
3-Methylphenol (m-cresol) 
4-Methylphenol (pcresol) 
Hexachlorobenzene 
Hexachloro butadiene 
Hexachloroethane 
Nitro benzene 
Pentachlorophenol 
Pyridine 

PCBs 
PCB-1221 
PCB-1232 
PCB-1242/1016 
PCB-1248 
PCB-1254 
PCB-1260 

mg/kg Milligrams per kilogram 
mg/L Milligrams per liter 

90 
10 
90 
60 

24000 

20000 
40000 
8040 

7200 
300 

8000 
40 

200 
4000 
4000 
400 

1 
90 
500 

1400 
10 
80 

0.09 (C’ 

0.1 
0.1 
0.1 
0.1 

2 
0.1 

760 
110 0.7 
720 
520 0.5 

61 0000 
820000 
61 0000 

1000000 

180000 
240 

200000 
520 

41 00 
100000 
100000 
10000 

3.6 
73 

41 0 
1000 

48 
2000 

0.74 

7.5 
400 

2 
0.1 3 
200 
200 
200 
0.1 3 

3 
2 

100 
5 

140 

41 

(a) No action levels are included in proposed Subpart S for lead. The action level of 400 mglkg included in the table is 

(b) Thallium as  thallium chloride 
(c) PCBs not broken down in HWIR (1000 ppm listed as general value). 

the residential soil cleanup level recommended by the EPA Office of Solid Waste. 
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As part of the assessment of the constituent action levels, the DOE has also evaluated 
risk-based criteria developed by the EPA Region 111 office of Technical and Program 
Support. Toxicologists working with EPA Region Ill developed the €PA Region 111 Risk- 
Based Concentration (RBC) Table to screen sites not yet on the National Priority List, 
respond rapidly to citizen inquires, and spot-check formal baseline risk assessments. 
Region Ill distributes this table and associated guidance to all interested parties on a 
semiannual basis. The specific RBC table consulted by DOE in this assessment is the 
table published for the period January to June 1996. A complete copy of the January 
to June 1996, €PA Region 111 Risk Based Concentration (RBC) Table and associated 
guidance information is attached as Appendix A to this report. 

The DOE believes that the €PA Region 111 Risk-Based Concentration Table are 
appropriate for consideration in evaluating the analytical data collected during the 
voluntary release assessment sampling. In using the EPA Region 111 RBC tables, the 
DOE specifically applied the RBCs for soil ingestion from an industrial land use, and 
these values are included in Table 1.4. Table 1.4 also includes the TCLP regulatory 
levels established in 40 CFR 261 for evaluation of TCLP data collected at the SWMU 
sites. 

1.4.3 Applicability of Assumptions Contained in Proposed Subpart S and the 
€PA Region 111 RBC Tables 

In applying the above action levels, DOE noted several assumptions contained in 
proposed Subpart S and the Region 111 RBC tables for assessing action levels that are 
not applicable to the SWMUs described in this summary report. First, the soil action 
levels presented in Appendix A of proposed Subpart S and the EPA Region 111 RBCs 
assume that shallow soils in the vicinity of a SWMU site will ultimately be developed for 
residential or industrial 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 WlPP are located within the WlPP Land Withdrawal Area. 
Congress withdrew these areas from all types of land use except Transuranic (TRU) 
waste management and historical land uses such as hunting and livestock grazing. 
The WlPP land withdrawal effectively precludes residential land use for posterity and 
eliminates a long-term direct ingestion pathway. Ingestion due to human consumption 
of livestock or game animals, as well as ingestion/inhalation of soil from airborne 
pathways, will be effectively eliminated by the implementation of reclamation activities 
that will cover SWMU sites with topsoil and replant them with native vegetation. 
Therefore, proposed Subpart S and EPA Region 111 RBCs should be considered highly 
conservative action levels for the assessment of SWMU sampling results. 

DOE also notes that the ”bright line” concentrations proposed by EPA on April 4, 1996, 
under the Hazardous Waste Identification Rule (HWIR), fall between the Subpart S and 
EPA Region Ill RBC action levels (FederalRegister, Vol. 67, No. 83, 78779): The 
proposed rule establishes two new regulatory regimes for the management of 
contaminated media that would otherwise be subject to RCRA Subtitle C. Constituent 
specific concentrations below the “bright line” would be eligible to exit from Subtitle C 
regulation if EPA or the state determines that the media does not contain waste that 
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presents a hazard. If this rule is promulgated by €PA, management requirements for 
contaminated media determined not to contain hazardous waste would be accelerated 
and streamlined. The HWlR "bright line" concentrations would remove one level of 
conservatism in the proposed Subpart S action levels, and potentially represent the 
future action levels for SWMUs such as those discussed in this document. 
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2.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU O O l j  

2.1 Location of SWMU 0011 

This section of the Final Voluntary W C A  Report documents the results of release 
assessment sampling at SWMU 001 j, and describes the proposed corrective actions at 
this location. SWMU 001 j is located in the southeast quarter of the southeast quarter 
of the southwest quarter of Section 20, Township 22 South, Range 31 East. 
Pennsylvania Drilling Company drilled the P-3 borehole in August 1976 as part of a 21- 
well U.S. Geological Survey (USGS) resource evaluation program to investigate the 
potash resources in the Salado formation. The mudpit constructed for the drilling of the 
P-3 potash exploration well is SWMU OOl j .  Drilling fluids used at the P-3 site include 
saturated sodium and potassium chloride brine, starch, and salt gel (attapulgite). 

2.2 Geoloqy and Hvdroaeoloav in the Area of SWMU 0011 

The USGS lithology logs identify the near-surface deposits at the SWMU O O l j  as 
shallow fine-to-medium grained eolian sands that overlay Mescalero Caliche and 
Gatuna formations. Griderlying the Gatuna formation is the Dewey Lake formation. 

The sampling team logbook describes the surface sands as reddish medium-to-fine 
grained sands intermixed with white calcite or caliche pebbles and vegetative debris. 
No continuous caliche layer was identified during the sampling visit. In contrast, the 
USGS P-3 lithology logs indicate that caliche was encountered from a depth of 5 to 10 
feet. The Mescalero Caliche is characteristically well-cemented with a chalky-to-finely 
crystalline matrix of calcium carbonate. Based on surface excavations in the vicinity of 
the P-3 mudpit area, it is assumed that the Mescalero Caliche is invoked as a 
continuous, impermeable barrier at this site. 

The RFA describes soil development at this location as poor, and the release potential 
for soils in the immediate vicinity of SWMU O O l j  as high. However, the RFA describes 
the groundwater migration potential at this site as relatively low. The shallowest 
potential water bearing formation beneath the P-3 mudpit area is the Dewey Lake 
formation. At the P-3 borehole, the upper extent of Dewey Lake formation is 41 feet 
below surface, and the formation is 417 feet thick. Drilling logs indicate that no 
groundwater or formation moisture was noted in the Dewey Lake formation. 

Drilling logs from the H-I and H-2 boreholes, which were air drilled, identified minor 
zones of moisture at approximately 185 feet; however, short-term tests to determine 
fluid yield indicated negligible flow (TME 3059, 1980). Lithology logs from the boring of 
the WlPP Air Intake Shaft (AIS) document that cuttings from the AIS were moist. 
Localized surface recharge is also supported by observations during detailed geologic 
logging of the air intake shaft (Holf and Powers, 1990; D O W I P P  90-057). Recent 
meteoric rainwater is offered as one explanation for the occurrence of moisture and wet 
units described down to 165 feet below the surface in the AIS. The H-1 , H-2, and AIS 
shaft are all located within 1500 feet of the P-3 borehole. The WlPP RFA also 
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documents that subsurface logs indicate that the top of the Dewey Lake formation at 
the SWMU 001 j location is relatively impermeable. 

Once drilling of the P-3 borehole was completed, the hole was plugged to surface. 
During the trip out of the hole, the casing stuck and 336 feet of 4 % inch casing was left 
in the hole from a depth of 490 to 826 feet. The hole was plugged back to the surface 
using 500 gallons of mud flush in advance of 210 sacks of 50 percent Pozmix "A, and 
50 percent class "C" cement, 2 percent gel and 19.4 pounds salt per sack. One joint of 
3.5-inch outside diameter casing was set into the soft cement and cut off I foot above 
the ground level to mark the hole. This method of plugging effectively sealed the 
borehole and eliminated any potential migration of surface constituents to the Culebra 
Dolomite water bearing zones 640 feet below the surface. 

2.3 Samplina and Analytical Proqram 

During the sampling visits to the P-3 mudpit, the sampling team located a single 
rectangular mudpit on the south central part of the drill pad. The P-3 well pad is 
heavily vegetated, and no discolored soil or liner material were identified during 
sampling activities. During the summer 1995 sampling event, a total of 16 soil boring 
samples and ten associated QNQC samples were collected for TCLP analysis to 
assess the potential for release of hazardous constituents from the SWMU 001 j mudpit. 
During the summer 1996 sampling event, 12 soil boring samples and two associated 
QNQC samples were collected for total constituent analysis to further characterize the 
vertical and horizontal extent of any potential release of hazardous constituents from 
the SWMU O O l j  mudpit. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU O O l j  site and historical 
information contained in the RFA. Organic and metals samples collected in the mudpit 
area at the 12 to 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 to 72 inch depth were used to evaluate the maximum vertical extent 
of potential constituent migration. Figure 2.1 is a sample location map showing 
locations and measurements between sample locations at SWMU 001 j. 

2.4 Comparison of Analytical Results to Backaround and Applicable EPA 
Action Levels 

A table of validated analytical results for the soil samples collected from SWMU O O l j  is 
included in Appendix B. The table shows that concentrations of some target metal 
analytes were detected at SWMU O O l j  by total metals analyses. However, TCLP 
analysis results indicated that none of these detected metals were leachable from the 
SWMU soil above applicable TCLP action levels presented in 40 CFR $267 (see 
Table 1.4). The analytical results obtained for SWMU 001 j also display no detections 
of target Volatile Organic Compounds (VOCs) in either the totals or the TCLP analyses. 
The method reporting limits obtained by the program laboratory are well below the 
applicable action levels for VOCs (Table 1.4). 

27 



DOUWIPP 96-2209 

FIGURE 2.1 

SAMPLE LOCATION MAP FOR SWMU O O l j  (P-3) 
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The total metals results for SWMU O O l j  are summarized in Table 2.1. For each sample 
depth, Table 2.1 presents the maximum total concentration measured within the SWMU 
for each metal, and compares this maximum value to the background concentration 
measured near the SWMU and to the applicable Subpart S action level from Table 1.4. 
The data presented in Table 2.1 demonstrate that total metals concentrations 
measured in SWMU 001 j are generally consistent with background concentrations 
(Tables 1.3 and 2.1). Detected concentrations are well below the applicable proposed 
action levels. 

DOE re-analyzed selected soil samples from SWMU O O l j  to increase the defensibility 
of the release assessment results. During the initial sampling in summer 1995, the 
TCLP analytical concentration for lead was consistently reported at the established 
TCLP method reporting limit of 0.5 mg/l. Upon receipt of the initial analytical results, 
the contract laboratory was contacted and a randomly selected group of samples was 
re-analyzed for lead to achieve a lower detection limit. Analytical results for all of these 
re-analyzed samples showed TCLP concentrations of c 0.05 mg/l for lead. This 
concentration is below the maximum contaminant level (MCL) for lead of 0.05 mg/l 
established in Appendix A of the proposed Subpart S rule. Selected samples from 
Sv\!?AU 001 j were also re-analyzed for thallium. These re-analyses verified sample 
nondetections for thallium at a lower reporting limit of 0.2 mg/l. 

2.5 Prooosed Corrective Actions at SWMU O O l i  

Table 2.1 shows that detected concentrations of metals in the source and release 
areas are all below Subpart S risk-based action levels at SWMU OOl j .  In addition, the 
concentrations of detected metals within SWMU 001 j are generally consistent with 
measured metals background concentrations (Tables 1 -3 and 2.1 ). The depth to 
Culebra formation groundwater below SWMU O O l j  is at least 640 feet, and it is 
estimated that less than 0.5 inch of precipitation per year infiltrates the underlying 
strata. The potential for metals to migrate to groundwater is extremely low. 
Furthermore] because the land has been withdrawn from public use and the potential 
for intrusive activities is low, the potential exposure of human receptors to metals is 
minimal to nonexistent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents exist in SWMU 001 j above the action levels and that no release of 
hazardous constituents has occurred. Based on the criteria provided in proposed 40 
CFR 264.514 FR Vol. 55, No. 145, p. 30875, there are no releases of hazardous waste 
(including hazardous constituents) from this SWMU that pose a threat to human health 
or the environment. Consequently, no additional RFI assessments or further actions 
are required for SWMU O O l j .  In fact, thousands of similar mudpits exist immediately 
outside the WlPP boundary that have a greater human exposure potential, and the 
regulations do not require additional 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 a No Further 
Action determination be granted for SWMU 
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Table 2.1. Comparison of Total Metals Results to Action Levels 
SWMU OOlj, Mudpit P-3 

Metal Analyte Background Maximum SWMU Subpart S 
Concentration Concentration Level 
(mg/kg) (1X2W) (mg/kg) (Ix3K') (mglkg) ('1 

12-24 inches bgs 
Total Arsenic (As) 0.5 
Total Barium (Ba) 17 
Total Cadmium (Cd) 0.5 U 
Total Chromium (Cr) 26 
Total Lead (Pb) 1.5 
Total Mercury (Hg) 0.03 
Total Thallium (TI) 20 u 

60-72 inches bgs 
Total Arsenic (As) 0.6 

Total Cadmium (Cd) 0.5 U 
Total Barium (Ba) 20 

Total Chromium (Cr) 5 
Total Lead (Pb) 2 
Total Mercury (Hg) 0.03 U 
Total Thallium (TI) 20 u 

0.8 
34 
0.5 U 
22 
2.1 
0.06 
20 u 

1.2 
32 

0.5 U 
5 

2.6 
0.06 
20 u 

20 
6000 
80 
400 

4OOt5) 
20 
6 (6) 

20 
6000 
80 

400 
400(s) 
20 
6 (6) 

mg/kg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mg/kg, wet weight. 
2) Background upgradient soil concentrations as measured in Hole 3. 
3) Maximum concentration measured in soil samples collected from within Mudpit P-3 (Holes 1 and 

2) * 
4) Action levels updated using the most recent toxkological criteria contained in the EPA Integrated 

Risk Information System (IRIS) database and the equations contained in Appendix E of proposed 
40 CFR 264.521 (d), FR Vo1.55, No. 145, IV A Systemic Toxicants, p. 30871. 

5) No action levels are included in Subpart S for lead. The action level of 400 mglkg included in the 
table is the residential soil cleanup level recommended by the EPA Office of Solid Waste. 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as defined in the US EPA National Functional Guidelines for 

Organic and Inorganic Data Review (EPA, 1994): 
J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Analyte was not detected: however, the reporting limit presented should 
be considered an estimated value 
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001 j 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 W P P  Land 
Management Plan (DOUWIPP 93-004). 
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3.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001m 

3.1 Location of SWMU 001m 

This section of the Final Voluntary RNCA Report documents the results of release 
assessment sampling at SWMU 001 m and describes the proposed corrective actions at 
this location. SWMU 001 m is located in the southwest quarter of the southwest quarter 
of the northwest quarter of Section 30, Township 22 South, Range 31 East. Boyles 
Brothers Drilling Company drilled the P-6 potash exploration well in September 1976 
(USGS, 7978). SWMU 001m is the abandoned mudpit generated by the drilling of the 
P-6 exploration well. As with other USGS potash resource evaluation boreholes, diesel 
fuel may have been used in the drilling fluid, along with saturated sodium and 
potassium chloride brine, starch, and salt gel (attapulgite). Access to this site is difficult 
because the access roads and the surface of the site has been rough graded. The 
edges of the mudpit are not easily distinguished, so information from visual site 
inspection portion of the WlPP RFA was used to survey the location of the P-6 mudpit. 

3.2 Geoloqv and Hvdroqeolow in the Area of SWMU OOlm 

The USGS lithology logs describe the near surface geology at the P-6 borehole as 
approximately 8 feet of fine-to-medium grained unconsolidated Holocene soils and 
eolian sands (USGS, 7978). Underlying the Holocene sands are 10 feet of Pleistocene 
Gatuna formation. The RFA describes the soil development at this location as poor, 
and the release potential as high for soils in the immediate vicinity of SWMU 001 m. 
There is no description of a caliche formation in the drilling logs for the P-6 borehole. 

The Gatuna formation overlays the Dewey Lake formation at this site. The Dewey Lake 
formation is the shallowest potential water-bearing formation beneath the P-6 mudpit 
area. Driller's logs indicate that the Dewey Lake formation is relatively shallow at this 
location. The top of the Dewey Lake formation is 18 feet below the surface, and the 
formation is approximately 339 feet thick. The RFA describes the groundwater 
migration potential at SWMU 001m as moderate relative to other SWMU locations at 
the WIPP. This description is based on the shallow depth of the Dewey Lake formation 
and the proximity of the SWMU site to the western boundary of the WlPP site. In the 
RFA, the NMED expressed concern that a water well could be located outside of the 
WlPP land withdrawal area, immediately adjacent to SWMU 001 m. Although the 001 m 
SWMU site is located approximately 200 feet from the western site boundary, regional 
geology and the lack of water in adjacent boreholes significantly reduces the probability 
that a water well would be located just outside the WlPP land withdrawal area in the 
vicinity of the SWMU OGlm. 

Subsurface drilling logs suggest that the top of the Dewey Lake may be relatively 
impermeable at this location, and it is unlikely that perched or semiperched water 
bearing zones exist at this location. However, logs from the P-6 borehole do not 
describe contact with water-bearing strata in the Dewey Lake formation. Additionally, 
no moisture was described in the drill cuttings. Because air-foam circulation was not 
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used to drill the P-6 well, moisture containing cuttings may not have been logged by 
drilling crews. 

The H-2 and H-l4/P-1 boreholes are the closest drill holes to the P-6 well site. The H- 
2 borehole is located approximately 8,500 feet east-northeast of the SWMU 001 m site. 
The H-2 borehole was air foam drilled, and drilling logs indicate that minor zones of 
moisture were recorded at a depth of approximately 185 feet. Short-term pump tests 
conducted at the H-2 well to determine fluid yield identified negligible flow (TME 3059, 
1980). 

The H-141P-1 boreholes are located approximately 7,500 feet southeast of the SWMU 
OOlm site. Drilling logs from both the H-14 and the P-2 indicate that no water was 
encountered during the drilling of either borehole. The RFA states that a short-term 
hydraulic test was conducted in the H-14 borehole, and testing concluded that the 
presence or absence of a water table at this site remains undetermined (Beauheim, 
7987b). The lack of documented water-bearing zones in adjacent wells further 
supports a position that regional groundwater does not exist in the vicinity of SWMU 
001 m. 

Once drilling of the P-6 borehole was completed, all casing was removed and the hole 
was plugged to surface using a 500-gallon mud flush ahead of 260 sacks of 50 percent 
Pozmix "A', containing 50 percent class "C" cement, 2 percent gel and 19.4 pounds salt 
per sack. One joint of 3.5-inch outside diameter casing was set in soft cement and 
cutoff 1 foot above the ground level to mark the hole. This method of plugging 
effectively sealed the borehole and eliminated any potential migration of surface 
constituents to the Culebra Dolomite water-bearing zone 537 feet below the surface. 

3.3 Samplinq and Analvsis Prosram 

During the sampling visits to the SWMU OOIm, the sampling team located a large, 
single, rectangular mudpit measuring approximately 32 feet by 65 feet. The mudpit is 
located on the south edge of P-6 drill pad. The P-6 well pad is unvegetated, and no 
discolored soil or liner material were identified during sampling activities. The lack of 
vegetation at this site may be the result of caliche materials laid down to construct the 
P-6 drill pad: Once compacted, these areas lack soil nutrients and inhibit plant 
germination. 

During the summer 1995 sampling at SWMU OOIm, a total of 16 soil boring samples 
and six associated QNQC samples were collected for TCLP analysis to assess the 
potential for release of hazardous constituents from the SWMU OOlm mudpit. During 
the summer 1996 sampling event, 12 soil boring samples and two associated QNQC 
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potential release of hazardous constituents from the 
SWMU 001m mudpit. 

The rationale for selecting sample depths at' mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU 001m site and 
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historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to evaluate the maximum 
vertical extent of potential constituent migration. Figure 3.1 is a map showing sample 
locations and measurements between locations at SWMU 001 m. 

3.4 Comparison of Analytical Results to Backwound and Applicable EPA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU 001 m is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU 001 m by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU soil above applicable TCLP action levels presented in 
40 CFR § 267 (see Table 1.4). The analytical results obtained for SWMU 001 m also 
display no detections of target VOCs in either the totals or the TCLP analyses. The 
method reporting limits obtained by the program laboratory are well below the 
applicable action lsvels for VOCs (Table 1.4). 

The total metals results for SWMU 001 m are summarized in Table 3.1. For each 
sample depth, Table 3.1 presents the maximum total concentration measured within the 
SWMU for each metal, and compares this maximum value to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. The data presented in Table 3.1 demonstrate that total concentrations 
of metals measured in SWMU 001 m are generally consistent with background 
concentrations. All measured metal concentrations within SWMU 001 m are well below 
the applicable proposed action levels. 

3.5 Proposed Corrective Actions at SWMU 001 m 

Detected concentrations of metals in the source and release areas are all below 
Subpart S risk-based action levels at SWMU 001m. In addition, the concentrations of 
detected metals within SWMU 001 m are generally consistent with measured metals 
background concentrations (Tables 1.3 and 3.1). The depth to Culebra formation 
groundwater below SWMU OOlm is at least 537 feet, and it is estimated that less than 
0.5 inches of precipitation per year infiltrates the underlying strata. The potential for 
these metals to migrate to groundwater, therefore, is extremely low. Furthermore, 
because the land has been withdrawn from public use and the potential for intrusive 
activities is low, the potential exposure of human receptors to metals in the SWMU is 
minimal to non-existent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents exist in SWMU OO1m above the action levels and that no release of 
hazardous constituents has occurred. Based on the criteria provided in proposed 
40 CFR 264,574 FR Vol. 55, No. 745, p. 30875, there are no releases of hazardous 
waste (including hazardous constituents) from this SWMU that pose a threat to human 
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FIGURE 3.1 

SAMPLE LOCATION MAP FOR SWMU 001m (P-6) 
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Table 3.1. Comparison of Total Metals Results to Action Levels 
SWMU OOIm, Mudpit P-6 

Metal Analyte Background Maximum SWMU 
Concentration Concentration Subpart S Level 

(mg/kg) (1XZX7) (mg/kg) (1X3n) (mglkg) (') 

12-24 inches bgs 
Total Arsenic (As) 0.4 J (') 0.6 J@) 20 
Total Barium (Ba) 11 J (') 24 J ('I 6000 
Total Cadmium (Cd) 0.5 UJ (') 0.5 UJ ('1 80 
Total Chromium (Cr) 2 UJ ('I 3 J'') 400 
Total Lead (Pb) 1.3 1.6 400 (5) 

Total Mercury (Hg) 0.03 U 0.05 20 
Total Thallium (TI) 20 u 20 u 6 (6) 

60-72 inches bgs 
Total Arsenic (As) 0.5 J 1 J 
Total Barium (Ba) 10 J ('1 83 J ('1 
Total Cadmium (Cd) 0.5 UJ (') 0.5 UJ 
Total Chromium (Cr) 4 J ('I 6 J ('I 

Total Lead (Pb) 1.2 1.8 
Total Mercury (Hg) 0.03 U 0.04 
Total Thallium (TI) 20 u 20 u 

20 
6000 
40 
400 

400(5) 
20 
6 (6) 

mg/kg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mgkg, wet weight. 
2) Background upgradient soil concentrations as measured in Hole 1. 
3) Maximum concentration measured in soil samples collected from within Mudpit F 6  (Holes 3 and 4). 
4) Action levels updated using the  most recent toxicological criteria contained 7 the  EPA Integrated Risk 

Information System (IRIS) database and the equations contained in Appendix E of proposed 
40 CFR 264.521(d), FR Vo1.55. No. 145, IV A Systemic Toxicants, p. 30871. 

residential soil cleanup level recommended by the EPA Office of Solid Waste. 
5) No action levels are included in Subpart S for lead. The action level of 400 mglkg included in the table is the 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as  defined in the US EPA National Functional Guidelines for Organic and 

Inorganic Data Review (EPA. 1994): 
J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Anawe was not detected: however, the reporting limit cresented should be 
considered an estimated value 

8) The matrix spike (MS) recoveries were slightly below EPA control criieria of 75 pe-cent. 
9) The laboratory control spike (LCS) recoveries were slightly below EPA control cxeria of 80 percent. 
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health or the environment. Consequently, no additional RFI assessments or further 
actions are required for SWMU 001 m. In fact, thousands of similar mudpits exist 
immediately outside the WIPP boundary that have a greater human exposure potential, 
and the regulations do not require additional 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 a No Further 
Action determination be granted for SWMU 001 m prior to the issuance of the RCRA 
Part B Permit for the WIPP. If this determination is supported by both the €PA and 
NMED, this site will be replanted with native vegetation, in accordance with guidelines 
developed in the WPP Land Management Plan (DOUWIPP 93-004). 
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4.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001t 

4.1 Location of SWMU 001 t 

This section of the Final Voluntary W C A  Report documents the results of release 
assessment sampling at SWMU 001 t, and describes the proposed corrective actions at 
this location. SWMU 001 t is located in the southeast quarter of the southeast quarter 
of the southwest quarter of Section 30, Township 22 South, Range 31 East. The 
abandoned mudpit from the drilling of borehole number 374 by the International 
Minerals and Chemical Corporation (IMC, 1965) makes up the SWMU 001 t site. A 
limited number of historical records have been located for the IMC-374 potash 
exploration borehole. The IMC-374 exploration borehole was drilled by Boyles 
Brothers Drilling Company in April 1965. The total depth of the hole was 1,149 feet. 
Drilling fluids that may have been used to complete the IMC-374 borehole include: 
saturated sodium and potassium chloride brine, starch, and salt gel (attapulgite). 

The IMC-374 drill pad has been extensively graded and regraded since the mudpit was 
closed in 1965. During the sampling visit the sampling team surveyed the location of 
the drill pad based on information contained in the WlPP RFA. Visual inspections 
indicated that the mudpit area is located in a hummocky, sandy area along the west 
side of the drill pad. The mudpit area measures approximately 15 feet by 70 feet. No 
mudpit liners were encountered during the boring of sampling sites. An area of slightly 
stained soil, originally referenced in the RFA was not evident during the sampling visit, 
and may have resulted from a precipitation event prior to the RFA site visit. The RFA 
noted that a used oil filter was located on the north side of the pad. This used oil filter 
has since been removed by WlPP personnel. 

4.2 Geoloqv and Hvdroqeoloqv in the Area of SWMU 001t 

The RFA indicated that no substantive records were located for the IMC-374 borehole. 
The RFA field inspection revealed that stressed vegetation at SWMU 001 t may be 
related to localized grading down to the subsurface caliche. DOE sampling personnel 
believe that stressed vegetation at this site is due to the compaction of caliche 
materials used to construct the 374 drill pad. The drill pad has been compacted and 
regraded several times reducing the volume of top soil at the site and inhibiting plant 
germination. The RFA described the release potential to surface soils at this site as 
high because the pad appears to sit directly on caliche. This suggests that the mudpit 
bottom may be founded in a relatively thin Pleistocene Gatuna sandstone at this 
location. The RFA further states that no drilling logs are available to confirm this 
interpretation. 

In January 1996, drilling records describing the surface geology at this site were 
obtained from IMC. These logs describe the upper surface formation as Holocene 
sands characterized as 90 percent brown sand and 10 percent caliche. This zone 
extends from the ground surface to 20 feet in depth. Drilling at this site was completed 
using a rotary rock bit, and the drilling logs did not provide a good description of 
subsurface formations. No continuous caliche layer was identified in the top 5 feet of 
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strata during the drilling of sample boreholes in the mudpit area and at background 
sample locations. Exploration drill logs indicate that a relatively thin zone of 
Pleistocene Gatuna siltstonelsandstone underlay surface sands from 20 feet below 
surface to a depth of 40 feet. The Dewey Lake formation underlay the Gatuna 
formation from a depth of 41 feet below surface to a depth of 305 feet. 

Although drilling logs and sampling activities did not clearly describe a continuous 
caliche formation at the IMC-374 borehole, a continuous zone of Mescalero Caliche 
formation has been identified at an excavation in the vicinity of the SWMU 001 t site. In 
February 1995, WlPP spill response personnel responded to a spill of approximately 
200 gallons of diesel fuel that occurred when an oil field service truck rolled over on the 
WlPP South Access Road. This spill occurred approximately 250 feet south of SWMU 
001 t. During the excavation of diesel-contaminated surface soils, the spill response 
team encountered a continuous caliche zone approximately 12 feet below surface. 
Excavation of the site revealed that the spilled diesel fuel filtered through the top 12 
feet of medium-to-fine grained surface sands. DOE and NMED personnel removed the 
contaminated sands, and excavated into the caliche layer approximately 2 feet. 
Analytical data from this cleanup indicated that diesel contamination was confined to 
the top 12 inches of the caliche lajar, and that the caliche layer at this location 
effectively halted any vertical migration of the diesel spill. 

Drilling logs from the IMC-374 potash exploration hole do not indicate that water or 
moisture was encountered during drilling. Once drilling of the IMC-374 borehole was 
completed, the hole was plugged to the surface using both cement and drilling mud. 
The hole was cased with 4-inch outside diameter casing from the surface to 714 feet. 
The hole was cemented in four intervals. The first interval was from the bottom of the 
hole to 714 feet below surface. The second cementing interval went from 714 feet to 
470 feet below surface. Drilling logs indicate that while pulling casing and cementing 
the hole, the casing twisted off at a depth of 437 feet. The casing was left in the hole 
from 437 feet to 714 feet. Drilling mud was used to seal the third cementing interval, 
plugging the hole from 470 feet to 20 feet below surface. The final cementing interval 
plugged the hole from 20 feet to surface. No information is provided in drilling logs 
describing the type or mixture of cement or drill mud used to plug the IMC-374 
borehole. 

The RFA recommended that further site investigations be completed at SWMU 001 t 
because of its relative location to the site boundary, the possible proximity to the 
northern fringe of the Dewey Lake Perched water zone, and concern that diesel fuel 
was used as a drilling additive. Although drill logs do not clearly define the thickness of 
caliche layers in the IMC-374 borehole, excavation in the area clearly describes a 
continuous and relatively impervious caliche zone in the near vicinity. Casing and 
plugging of the hole effectively mitigated any potential migratory pathway down the 
borehole. Drilling logs do not indicate water in near-surface formations, and geologic 
data contained in the RFA describe the groundwater release potential as moderate-to- 
low relative to other locations on-site. The RFA further describes the potential for 
migration of surface constituents to the Culebra Dolomite aquifer (530 feet below the 
surface) as not credible. 
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4.3 Samplinq and Analvsis Program 

During the summer 1995 sampling event at SWMU OOIt ,  a total of 20 soil boring 
samples and six associated QNQC samples were collected for TCLP analysis to 
assess the potential for release of hazardous constituents from the SWMU 001 t mudpit. 
Soil sampling locations at the SWMU were sampled again in summer 1996. During the 
summer 1996 sampling event, 12 soil boring samples and two associated QNQC 
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potential release of hazardous constituents from the 
SWMU OOlt mudpit. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU 001 t site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to evaluate the maximum 
vertical extent of potential constituent migration. Figure 4.1 is a site map showing 
sample locations and measurements between sample locations at SWMU 001 t. 

4.4 Comparison of Analvtical Results to Backqround and Applicable EPA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU 001 t is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected a i  SWMU 001 t by total metals analyses. However, 
TCLP analysis results indicated that none of these detected metals were leachable 
from the SWMU soil above applicable TCLP action levels presented in 40 CFR 5 261 
(see Table I .4). The analytical results obtained for SWMU 001 t also display no 
detections of target VOCs in either the totals or the TCLP analyses. The method 
reporting limits obtained by the program laboratory are well below the applicable action 
levels for VOCs (Table 1.4). 

The total metals results for SWMU 001 t are summarized in Table 4.1. For each sample 
depth, Table 4.1 presents the maximum total concentration measured within the SWMU 
for each metal and compares this maximum value to the background concentration 
measured near the SWMU and to the applicable Subpart S action level from Table 1.4. 
The data presented in Table 4.1 demonstrate that total metals concentrations 
measured in SWMU 001 t are generally consistent with background concentrations 
(Tables 1.3 and 4.1). Detected concentrations are well below the applicable proposed 
action levels. 

4.5 Proposed Corrective Actions at SWMU 001t 

Detected concentrations of metals in the source and release areas are all below 
Subpart S risk-based action levels at SWMU 001 t. In addition, the concentrations of 
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FIGURE 4.1 

SAMPLE LOCATION MAP FOR SWMU 001 t (IMC-374) 
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Table 4.1. Comparison of Total Metals Results to Action Levels 
SWMU O O l t ,  Mudpit IMC 374 

Background Maximum SWMU 
Concentration Concentration Subpart S Level 

Metal Analyte (mg/kg) (1xzw) (mg/kg) (1XJXT) (mgkg)  ('1 

12-24 inches bgs 
Total Arsenic (As) 0.5 0.7 
Total Barium (Ba) 10 16 
Total Cadmium (Cd) 0.5 U 0.5 U 

Total Lead (Pb) 1.5 1.6 
Total Mercury (Hg) 0.02 UJ") 0.02 UJ ('1 
Total Thallium (TI) 20 UJ(') 20 UJ ('1 

Total Chromium (Cr) 4 4 

60-72 inches bgs 
Total Arsenic (As) 0.6 0.8 
Total Barium (Ba) 15 16 
Total Cadmium (Cd) 0.5 U 0.5 U 
Total Chromium (Cr) 5 5 
Total Lead (Pb) 1.6 1 .I 
Total Mercury (Hg) 0.02 UJ@) 0.02 UJ"' 
Total Thallium (TI) 20 UJ t9) 20 UJ (9) 

20 
6000 
80 
400 
400 (5) 

20 
6 (6) 

20 
6000 

80 
400 

400(51 
20 
6 (6) 

mg/kg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mglkg, wet weight. 
2) Background upgradient soil concentrations as measured in Hole 1. 
3) Madmum concentration measured in soil samples collected from within Mudpit IMC 374 (Holes 2 and 3). 
4) Action levels updated using the most recent toxicological criteria contained in the €PA Integrated Risk 

Information System (IRIS) database and the equations contained in Appendix E of proposed 
40 CFR 264.521 (d), FR Vo1.55, No. 145, IV A Systemic Toxicants, p. 30871. 

the residential soil cleanup level recommended by the EPA Office of Solid Waste. 
5 )  No action levels are included in Subpart S for lead. The action level of 400 mg/kg included in the table is 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as defined in the US €PA National Functional Guidelines for Organic 

and Inorganic Data Review (EPA, 1994): 
J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Analyte was not detected; however, the reporting limit presented should be 

8) The laboratory control spike (LCS) recoveries were slightly below EPA control criteria of 80 percent. 
9) The laboratory failed to spike the matrix spike sample with thallium. Therefore, no matrix spike 

recovery data were available and the associated investigation results were qualified as estimated. 

considered an estimated value 
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detected metals within SWMU 001 t are generally consistent with measured metals 
background concentrations (Tables 1.3 and 4.1). The depth to Culebra formation 
groundwater below SWMU 001 t is at least 530 feet, and it is estimated that less than 
0.5 inches of precipitation per year infiltrates the underlying strata. The potential for 
these metals to migrate to groundwater is extremely low. Furthermore, because the 
land has been withdrawn from public use and the potential for intrusive activities is low, 
the potential exposure of human receptors to metals in the SWMU is minimal to non- 
existent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents exist in SWMU 001 t above the action levels and that no release of 
hazardous constituents has occurred. Based on the criteria provided in proposed 
40 CFR 264.574 FR Vol. 55, No. 745, p. 30875, there are no releases of hazardous 
waste (including hazardous constituents) from this SWMU that pose a threat to human 
health or the environment. Consequently, no additional RFI assessments or further 
actions are required for SWMU 001 t. Thousands of similar mudpits exist immediately 
outside the WlPP boundary that have a greater human exposure potential, and the 
regulations do not require additional 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 a No Further 
Action determination be granted for SWMU 001 t 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 WlPP Land Managemenf Plan (DOUWIPP 93-004). 
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5.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU OOln 

5.1 Location of SWMU OOln 

This section of the Final Voluntary W C A  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 southwest quarter of the southwest quarter 
of the southwest quarter 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 USGS resource evaluation program to investigate the potash resources in the 
Salado formation (USGS, 1978). The mudpit constructed for the drilling of the P-I 5 
potash exploration well is SWMU 001 n. 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. The well 
was recompleted in 1979 to a depth of 1,465 feet. 

5.2 Geolocay and Hvdroqeoloqv in the Area of SWMU OOln 

The USGS lithology logs identify the near-surface deposits at SWMU 001 n as shallow, 
fine-to-medium grained Holocene soils and eolian sands that are about 11 feet thick, 
underlain by the Gatuna formation, which is approximately 21 feet thick (USGS, 1978). 
The Dewey Lake formation is approximately 199 feet thick in the P-15 borehole. 

The RFA describes soil development at this location as poor, and the release potential 
for soils in the immediate vicinity of SWMU O O l n  as high. The Dewey Lake formation is 
located approximately 32 feet below the surface of the SWMU 001 n mudpit. 
Constituent migration potential to groundwater at this site is moderate relative to other 
SWMU locations. The RFA describes groundwater in the Ranch and Barn Wells at a 
depth of 225 feet, and suggests that there could be a groundwater connection between 
the SWMU O O l n  and the Ranch and Barn wells. Although this connection is possible, 
it is extremely unlikely. €valuation 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 more than 8,000 feet north and east of the Ranch and Barn wells; 
therefore, a hydrologic connection is very improbable. 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. 

The use of air drilling greatly increased the drillers' ability to detect the presence of 
shallow groundwater in the borehole. Migration of surface constituents to the Culebra 
Dolomite aquifer 41 3 feet below surface is not credible. 

Once drilling of the P-15 borehole was completed, the hole was cemented from 1,465 
feet €0 a depth 660 feet. This cementing process included 500 gallons of mud flush 
ahead of 75 sacks of 50 percent Pozmix "A', containing 50 percent class I'C" cement, 2 
percent gel, and 19.4 pounds salt per sack. Drill rods were pulled to 600 7eet and 
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excess cement was circulated from the hole. The hole was then cased with 4.5-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. 

5.3 Samplins and Analysis Proqram 

During sampling visits, the sampling team used location data contained in the RFA to 
survey the location of the P-I 5 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-I 5 well pad is heavily vegetated, and no discolored soil or liner material 
was identified during sampling activities. 

During the summer 1995 sampling event at SWMU 001 n, a total of 16 soil boring 
samples and eight associated QNQC samples were collected for TCLP analysis to 
assess the potential for release of hazardous constituents from the SWMU 001 n 
mudpit. Soil sampling locations at the SWMU were sampled again in summer 1996. 
During the summer 1996 sampling, 12 soil boring samples and two associated QNQC 
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potential release of hazardous constituents from the 
SWMU 001 n mudpit. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU O O l n  site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to evaluate the maximum 
vertical extent of potential constituent migration. Figure 5.1 is a site map showing 
sample locations and measurements between sample locations at SWMU 001 n. 

5.4 Comparison of Analvtical Results to Backsround and Applicable EPA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU 001 n is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU 001n by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU soil above applicable TCLP action levels presented in 
40 CFR 5 261 (see Table 1.4). The analytical results obtained for SWMU 001 n also 
display no detections of target VOCs in either the totals or the TCLP analyses. The 
method reporting limits obtained by the program laboratory are well below the 
applicable action levels for VOCs (Table I ,4). 
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FIGURE 5.1 
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The total metals results for SWMU 001 n are summarized in Table 5.1. For each 
sample depth, Table 5.1 presents the maximum total concentration measured within the 
SWMU for each metal, and compares this maximum value to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. The data presented in Table 5.1 demonstrate that total metals 
concentrations measured in SWMU 001 n are generally consistent with background 
concentrations (Tables I .3 and 5.1 ). Detected concentrations within SWMU 001 m are 
well below the applicable proposed action levels. 

5.5 Prooosed Corrective Actions at SWMU OOln 

Detected concentrations of metals in the source and release areas are all below 
Subpart S risk-based action levels at SWMU 001 n. In addition, the concentrations of 
detected metals within SWMU 001 n are generally consistent with measured metals 
background concentrations (Tables 1.3 and 5.1). The depth to Culebra formation 
groundwater below SWMU OOln is at least 413 feet, and it is estimated that less than 
0.5 inches of precipitation per year infiltrates the underlying strata. The potential for 
these metals to migrate to groundwater is extremely low. Furthermore, because the 
land has been withdrawn from public use and the potential for intrusive activities is low, 
the potential exposure of human receptors to metals in the SWMU is minimal to non- 
existent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents exist in SWMU O O l n  above the action levels and that no release of 
hazardous constituents has occurred. Based on the criteria provided in proposed 
40 CFR 264.514 FR Vol. 55, No. 145, p. 30875, there are no releases of hazardous 
waste (including hazardous constituents) from this SWMU that pose a threat to human 
health or the environment. Consequently, no additional RFI assessments or further 
actions are required for SWMU 001 n. Thousands of similar mudpits exist immediately 
outside the WlPP boundary that have a greater human exposure potential, and the 
regulations do not require additional 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 a No Further 
Action determination be granted for SWMU 001 n prior to the issuance of the RCRA 
Part B Permit for the WIPP. 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 (DOUWIPP 93-004). 
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Table 5.1. Comparison of Total Metals Results to Action Levels 
SWMU 001 n, Mudpit P-15 

Background Maximum SWMU 
Concentration Concentration Subpart S Level 

Metal Analyte (mg/kg) (lX2H7) (mg/kg) (fxSx7)  (mglkg) (') 

12-24 inches bgs 
Total Arsenic (As) 0.6 0.8 20 
Total Barium (Ba) 13 110 6000 
Total Cadmium (Cd) 0.5 U 0.5 U 80 
Total Chromium (Cr) 4 7 400 
Total Lead (Pb) I .2 2 400@' 
Total Mercury (Hg) 0.02 U J ('1 0.02 U J ('I 20 
Total Thallium (TI) 20 uJ'9' 20 UJ 6 (6) 

60-72 inches bgs 
Total Arsenic (As) 0.8 1 20 
Total Barium (Ba) 16 42 6000 
Total Cadmium (Cd) 1.8 0.5 U 80 
Total Chromium (Cr) 5 6 400 
Total Lead (Pb) 1.4 2.6 400(5) 
Total Mercury (Hg) 0.02 UJ'') 0.02 UJ@) 20 
Total Thallium ( l l )  20 UJ(') 20 UJ(') 6 (6) 

mg/kg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mg/kg, wet weight. 
2) Background upgradient soil concentrations as measured in Hole 1. 
3) Madmum concentration measured in soil samples collected from within Mudpit P-15 (Holes 3 and 4). 
4) Action levels updated using the most recent toxicological criteria contained in the EPA Integrated Risk 

Information System (IRIS) database and the equations contained in Appendix E of proposed 
40 CFR 264.521 (d), FR Vo1.55, No. 145, IV A Systemic Toxicants, p. 30871. 

is the residential soil cleanup level recommended by the EPA Office of Solid Waste. 
5) No action levels are included in Subpart S for lead. The action level of 400 mgkg included in the table 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as defined in the US EPA National Functional Guidelines for 

Organic and Inorganic Data Review (EPA, 1994): 
J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Analyte was not detected; however, the reporting limit presented 
should be considered an estimated value 

8) The laboratory control spike (LCS) recoveries were slightly below EPA control criteria of 80 percent. 
9) The laboratory failed to spike the matrix spike sample with thallium. Therefore, no matrix spike 

recovery data were available and the associated investigative results were qualified as estimated. 
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6.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001x 

6.1 Location of SWMU OOlx 

This section of the Final Voluntary W C A  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 northwest quarter of the northeast quarter 
of the southwest quarter 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 a/., 7990; 
D'Appolonia, 7982a; Sfensrud et a/, 7987). 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; Sfensrud et a/, 7987). 
Additionally, 8,600 liters of a 20 percent concentration hydrochloric acid solution was 
used in 1986 to complete the well for monitoring purposes (Caufmann ef a/., 7990). 
Aerial photographs from 1986 show no evidence for reopening of the mudpits during 
this time period. 

6.2 Geoloqy and Hydroqeolony in the Area of SWMU OOlx 

The stratigraphic summary for borehole WIPP-13 contained in the Basic Data Report 
for Drillhole WIPP-73 (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 to 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 formation in the 
WIPP-13 borehole extends from 66 feet below surface down to 51 7 feet in depth. 

The RFA identifies the migration potential to groundwater at this 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 of surface constituents to the 
Culebra Dolomite aquifer 700 feet below surface is not credible. 

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 1,025 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 
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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. 

6.3 Sampling and Analvsis Prowam 

During the sampling visits to the SWMU OOIx, the sampling team located a single 
mudpit complex that measures approximately 100 feet wide and 120 feet long. The 
mudpit area is sunken approximately I .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 to 72 inch depth did not have a petroleum odor. 

During the summer 1995 sampling event at SWMU OOIx, a total of 16 soil boring 
samples ar?d eight associated QNQC samples were collected for TCLP analysis to 
assess the potential for release of hazardous constituents from the SWMU OOlx  
mudpit. Soil sampling locations at the SWMU were sampled again in summer 1996. 
During the summer 1996 sampling, 12 soil boring samples and two associated QNQC 
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potential release of hazardous constituents from the 
SWMU OOlx mudpit. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU OOlx site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to quantify the maximum 
vertical extent of potential constituent migration. Figure 6.1 is a site map showing 
sample locations and measurements between sample locations at SWMU 001x. 

6.4 Comparison of Analvtical Results to Backqround and Applicable EPA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU OOlx is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU 001 x by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU soil above applicable TCLP action levels presented in 
40 CFR § 261 (see Table 1.4). The analytical results obtained for SWMU 001x also 
display no detections of target VOCs in either the totals or the TCLP analyses. 
Although elevated reporting limits were obtained for some samples due to matrix 
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interferences, the method reporting limits obtained by the program laboratory are 
generally well below the applicable action levels for VOCs (Table 1.4). 

The total metals results for SWMU OOlx are summarized in Table 6.1. For each 
sample depth, Table 6.1 presents the maximum total concentration measured within the 
SWMU for each metal, and compares this maximum value to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. The data presented in Table 6.1 demonstrate that total metals 
concentrations of barium and lead measured in SWMU OOlx may be somewhat 
elevated relative to background concentrations. However, detected concentrations 
within the SWMU are below the applicable proposed action levels. 

DOE performed re-analyses of selected soil samples from SWMU OOlx to increase the 
defensibility of the release assessment results. During the initial summer 1995 
sampling, the TCLP analytical concentration for lead was consistently reported at the 
established TCLP method reporting limit of 0.5 mg/l. Upon receipt of the initial 
analytical results, the contract laboratory was contacted and a randomly selected group 
of samples was re-analyzed for lead to achieve a lower detection limit. Analytical 
results for all of these re-analyzed samples showed TCLP concentrations of <0.05 mg/l 
for lead. This concentration is below the MCL for lead of 0.05 mgll established in 
Appendix A of the proposed Subpart S rule. Selected samples from SWMU OOlx were 
also re-analyzed for thallium. These re-analyses verified sample nondetections for 
thallium at a lower reporting limit of 0.2 mgll. 

6.5 Proposed Corrective Actions at SWMU O O l x  

Table 6.1 shows that detected concentrations of metals in the source and release 
areas are all below Subpart S risk-based action levels at SWMU 001x. With the 
possible exception of barium and lead, the concentrations of detected metals within 
SWMU 001 x are generally consistent with measured metals background concentrations 
(Tables I .3  and 6.1). The depth to Culebra formation groundwater below SWMU OOlx 
is at least 700 feet, and it is estimated that less than 0.5 inches of precipitation per year 
infiltrates the underlying strata. The potential for these metals to migrate to 
groundwater is extremely low. Furthermore, because the land has been withdrawn 
from public use and the potential for intrusive activities is low, the potential exposure of 
human receptors to metals in the SWMU is minimal to non-existent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents, including barium and lead, exist in SWMU OOlx above the action levels. 
Based on the criteria provided in proposed 40 C f R  264.574 FR Vol. 55, No. 145, 
p. 30875, there are no releases of hazardous waste (including hazardous constituents) 
from this SWMU that pose a threat to human health or the environment. 
Consequently, no additional RFl assessments or further actions are required for 
SWMU 001 x. Thousands of similar mudpits exist immediately outside the WlPP 
boundary that have a greater human exposure potential, and the regulations do not 
require additional actions at these sites. 
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Table 6.1. Comparison of Total Metals Results to Action Levels 
SWMU O O l x ,  WlPP-13 

Background Maximum SWMU 
Concentration Subpart S Level Concentration 

Metal Analyte (mg/kg) ( 1 X z f l )  (mg/kg) (1xsu) (mglkg) (') 

12-24 inches bgs 
Total Arsenic (As) 0.3 U 1 
Total Barium (Ba) 10 3800 
Total Cadmium (Cd) 0.5 U 0.6 
Total Chromium (Cr) 3 36 
Total Lead (Pb) 1.6 270 
Total Mercury (Hg) 0.03 U 0.03 U 
Total Thallium (TI) 20 u 20 u 

60-72 inches bgs 
Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (Hg) 
Total Thallium (TI) 

0.6 
12 
0.5 
4 
1.5 

0.03 U 
20 u 

1.2 
680 
0.5 U 

10 
5 

0.03 U 
20 u 

20 
6000 
80 
400 

400 
20 
6 (6) 

20 
6000 
80 
400 

400(5) 
20 
6 (6) 

mg/kg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mgkg, wet weight. 
2) Background upgradient soil concentrations as measured in Hole 1. 
3) Maximum concentration measured in soil samples collected from within WIPP-13 (Holes 3 and 4). 
4) Action levels updated using the most recent toxicological criteria contained in the EPA Integrated Risk 

Information System (IRIS) database and the equations contained in Appendix E of proposed 
40 CFR 264.521 (d), FR Vo1.55, No. 145, IV A Systemic Toxicants, p. 30871. 

is the residential soil cleanup level recommended by the EPA Office of Solid Waste. 
5) No adon levels are included in Subpart S for lead. The action level of 400 mgkg included in the table 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as defined in the US EPA National Functional Guidelines for 

J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Analyte was not detected; however, the reporting limit presented should be 
considered an estimated value 

Organic and Inorganic Data Review (EPA, 1994): 
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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 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 WlPP Land Managernenf Plan (DOuWlPP 93-004). 
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7.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU O O l g  

7.1 Location of SWMU O O l g  

This section of the Final Voluntary W C A  Report documents the results of release 
assessment sampling at SWMU 001 g, and describes the proposed corrective actions at 
this location. SWMU OOlg is located in the southwest quarter of the southwest quarter 
of the southwest quarter 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 
SWMU 001 g site. The P-1 potash exploration borehole was drilled by Pennsylvania 
Drilling Company in August 1976. The total depth of the P-I 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 WlPP 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 rock bit 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 (Sfensrud ef a/, 7987). A 70 to 
30 mixture of cement slurry and salt with 2 percent bentonitic gel was used for the plug. 
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 (Stensrud et a/, 
1987). 

The drill pad where the P-1 and H-14 boreholes are located has been 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 aerial photographs. The H-14 mudpit is located on the north side of 
the drill pad area adjacent to the H-14 borehole. The H-14 mudpit measures 30 feet 
wide and 100 feet long. The area of the mudpit is delineated by disturbed soils 
covered with rock fragments. 

Based on information contained in the RFA, the sampling team surveyed the location of 
the P-I mudpit. The P-I mudpit is located in the middle of the SWMU 001 g 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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7.2 Geoloav and Hvdroqeolosv in the Area of SWMU O O l g  

The USGS lithology logs identify the near-surface deposits at SWMU 001 g 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 001 g is approximately 30 feet thick 
and is made up of very fine grained, reddish-brown Pleistocene sandstone (USGS, 
7978). Underlying the Gatuna formation is the Dewey Lake formation. The Dewey 
Lake formation in the P-I and H-14 boreholes is approximately 31 8 feet thick. 

The RFA describes the migration potential to groundwater at SWMU 001 g as low-to- 
moderate relative to other locations at the site. Drilling logs from the P-I 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 
(1 987a) identifies 327.5 to 356.0 feet below the surface as the zone isolated for the 
hydraulic test. The pump test at H-14 did not indicate the presence or absence of 
groundwater at this location. Migration of surface constituents 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 21 5 sacks of 50 percent Pozmix “A”, containing 50 
percent class “C” cement, 2 percent gel and 19.4 pounds salt per sack. 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 
rock bit 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 cored through the cement and 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. The 
H-14 borehole was capped with a locking cap and remains in use as a Culebra 
formation water level monitoring well. 

7.3 Samplinq and Analysis Proqram 

During the summer 1995 sampling event, 24 soil samples and four associated QNQC 
samples were collected to characterize the vertical and horizontal extent of any 
potential release from the SWMU 001 g. The DOE collected 12 soil boring samples 
from the P-I mudpit area and 12 soil boring samples from the H-14 site. The NMED - 
DOEIWIPP Oversight Bureau collected an equal number of split samples at SWMU 
001 g. Because the split sampling data generated by NMED - DOENVIPP Oversight 
Bureau consistently had a higher method detection limit, these data were only used as 
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a reference to ensure that no data anomalies were identified. Analytical data collected 
by the NMED - DOENVIPP Oversight Bureau are provided in Appendix C. 

The SWMU 001 g soil sampling locations were sampled again in summer 1996. During 
the summer 1996 sampling event, 20 soil boring samples and four associated QNQC 
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potential release of hazardous constituents from the 
SWMU OOlg mudpit. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU 0019 site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to evaluate the maximum 
vertical extent of potential constituent migration. Figure 7.1 is a site map showing 
sample locations and measurements between sample locations at SWMU 001 g. 

7.4 Comparison of Analytical Results to Backqround and Applicable EPA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU OOlg is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU 001 g by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU soil above applicable TCLP action levels presented in 
40 CFR 5 267 (see Table I *4). The analytical results obtained for SWMU 001 g also 
display no detections of target VOCs in either the totals or the TCLP analyses. The 
method reporting limits obtained by the program laboratory are well below the 
applicable action levels for VOCs (Table 1.4). 

The total metals results fur SWMU 001 g are summarized in Table 7.1. For each 
sample depth, Table 7.1 presents the maximum total concentration measured within the 
SWMU for each metal, and compares this maximum value to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. The data presented in Table 7.1 demonstrate that total metals 
concentrations measured in SWMU 001 g are generally consistent with background 
concentrations (Tables 1.3 and 7.1). With the exception of thallium at H-14, detected 
concentrations are well below the applicable proposed action levels. Although the 
detected thallium concentration is greater than the Subpart S action level, the 
concentration is consistent with background concentrations measured during the 
release assessment program (see Table 1.3). 

7.5 Proposed Corrective Actions at SWMU OOlg 

Detected concentrations of metals in the source and release areas are all below 
Subpart S risk-based action levels at SWMU 0019, with the exception of thallium at 
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FIGURE 7.1 
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Table 7.1. Comparison of Total Metals Results to Action Levels, SWMU 0019 

-i-- Metal Analyte 
12-24 inches bgs 

Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (Hg) 
Total Thall ium (TI) 

SWMU 0019, H-14 SWMU O O I q ,  Mudpit P-1 
Background Maximum SWMU Subpart S Background Maximum SWMU 

Concentration Concentration Level Concentration Concentration Subpart S Level 
(mg/kg) (1)(2)(7) (mg/kg) ( W V l  (mg/kg) (1) (mg/kg) (1)(2)(71 (mg/kg) (%3x7) (mglkg) 

0.9 J 1.2 J (') 20 1 J ('I 0.9 J (') 20 
15 22 6000 35 17 6000 

0.7 J ('I 0.5 UJ ('I 80 0.5 UJ ('I 0.5 UJ (') 80 
3 6 400 5 4 400 

1.9 J (lo) 3.4 J (lo) 400(5) 2.1 J (lo) 3.2 J (lo) 400(5) 
0.02 UJ 0.02 u 20 0.02 u 0.02 u 20 

20 u 20 6 (6) 20 u 20 u 6 (6) 

60-72 inches bgs 
Total Arsenic (As) 2 J ('I 2.3 J (') 20 1.8 J (') 1.5 J (') 20 
Total Barium (Ba) 26 34 6000 52 71 6000 
Total Cadmium (Cd) 0.5 UJ (') 0.5 UJ ('1 80 0.5 UJ (') 0.5 UJ ('I 80 
Total Chromium (Cr) 7 7 400 2 4 400 
Total Lead (Pb) 2.7 J (lo) 3.4 J ('O) 400 (5) 3.8 J (lo) 2.4 J (''1 400(5) 

01 Total Mercury (Hg) 0.02 UJ 0.04 J(')(') 20 0.04 0.02 u 20 
(D Total Thallium (TI) 20 u 20 u 6 (6)  20 u 20 u 6 (8) 

- I.. 

mglkg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mglkg, wet weight. 

3) Maximum concentration measured in soil samples collected from Gthin Mudpit H-14 (Holes 3 and 4) and Mudpit P-I (Hole 3). 
4) Action levels updated using the most recent toxicological criteria contained in the EPA Integrated Risk Information System (IRIS) database and the equations contained 

5) No action levels are included in Subpart S for lead. The action level of 400 mglkg included in the table is the residential soil cleanup level recommended by the EPA 0 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as defined in the US EPA National Functional Guidelines for Organic and Inorganic Data Review (EPA, 1994): 

2) Background upgradient soil concentrations as measured in upgradient holes (Hole I )  for the H-14 and P-1 Mudpits .- 

in Appendix E of proposed 40 CFR 264.521(d), FR Vo1.55, No. 145, IV A Systemic Toxicants, p. 30871. 

Office of Solid Waste. s 
% 

J Result should be considered an estimated value m 
? 

U 
UJ Analyte was not detected; however, the reporting limit presented should be considered an estimated value 

Analyte was not detected; value is the method reporting limit us 
h) 
h) 
0 us 

8 )  The matrix spike (MS) and matrix spike duplicate (MSD) recoveries were slightly below EPA control criteria of 75 percent. 
9) The laboratory control spike (LCS) recoveries were slightly below EPA control criteria of 80 percent. 
10) The MS recoveries were above EPA control criteria of 125%. 
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H-I 4. In addition, the concentrations of detected metals within SWMU 001 g, including 
thallium at H-14, are generally consistent with measured metals background 
concentrations (Tables 1.3 and 7.1 ). The depth to Culebra formation groundwater 
below SWMU OOlg is at least 540 feet, and it is estimated that less than 0.5 inches of 
precipitation per year infiltrates the underlying strata. The potential for these metals to 
migrate to groundwater is extremely low. Furthermore, because the land has been 
withdrawn from public use and the potential for intrusive activities is low, the potential 
exposure of human receptors to metals in the SWMU is minimal to non-existent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents exist in SWMU OOlg above both background and the action levels, and 
further, no release of hazardous constituents has occurred. Based on the criteria 
provided in proposed 40 CFR 264.574 FR Vol. 55, No. 745, p. 30875, there are no 
releases of hazardous waste (including hazardous constituents) from this SWMU that 
pose a threat to human health or the environment. Consequently, no additional RFI 
assessments or further actions are required for SWMU 001 g. In fact, thousands of 
similar mudpits exist immediately outside the WlPP boundary that have a greater 
human exposure potential, and the regulations do not require additional 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 agency review and approval, a No Further Action determination be granted for 
SWMU OOIg, 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 (DOUWIPP 93-004). 

60 



DOEMllPP 96-2209 

8.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001 k 

8.1 Location of SWMU OOlk 

This section of the Final Voluntary RAlCA Report documents the results of release 
assessment sampling at SWMU 001 k, and describes the proposed corrective actions at 
this location. SWMU 001 t is located in the southeast quarter of the southwest quarter 
of the southeast quarter of Section 28, Township 22 South, Range 31 East. The 
abandoned mudpit from the drilling of the P-4 borehole makes up the SWMU 001 k 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). WlPP Hydrologic Data Report #5 
suggests that at least some of these USGS 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 cuttings 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 RFA. The P-4 mudpit is located in a 
hummocky sand dune area on the west side of the SWMU 001 k 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. 

8.2 Geoloqy and Hvdroneoloav in the Area of SWMU OOlk 

The USGS lithology logs for the P-4 borehole identify the surface strata at SWMU 001 k 
as a 5 to 8 foot zone of fine grained dune sands that overlays a Triassic Aged Santa 
Rosa sandstone formation. The Santa Rosa sandstone in this area is approximately 
81 feet thick. The Permian Aged Dewey Lake formation is located directly below the 
Santa Rosa sandstone. 

The RFA identifies the release potential to soils at SWMU 001 k as high due to the fine 
grained eolian sands and the shallow contact with the Santa Rosa sandstone 
formation. The RFA goes on to identify the groundwater migration potential at SWMU 
001 k 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 formation would be 
relatively impermeable at this location. Migration of surface constituents 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 1,858 feet to the surface. 'All casing was removed, and a 500-gallon 
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flush of drill mud was proceeded with 250 sacks of 50 percent Pozmix "A', containing 
50 percent class "C" cement, 2 percent gel, and 19.4 pounds salt per sack. 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. 

8.3 Sampling and Analvsis Proaram 

During the summer 1995 sampling event at SWMU 001 k, a total of 12 soil boring 
samples and four associated QNQC samples were collected for TCLP analysis to 
assess the potential for release of hazardous constituents from the SWMU 001 k 
mudpit. Soil sampling locations at the SWMU were sampled again in summer 1996. 
During the summer 1996 sampling event, 12 soil boring samples and two associated 
QNQC samples were collected for total constituent analysis to further characterize the 
vertical and horizontal extent of any potential release of hazardous constituents from 
the SWMU 001 k mudpit. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU 001 k site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to quantify the maximum 
vertical extent of potential constituent migration. Figure 8.1 is a site map showing 
sample locations and measurements between sample locations at SWMU 001 k. 

8.4 Comparison of Analvtical Results to Backwound and Applicable €PA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU 001 k is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU OOlk by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU soil above applicable TCLP action levels presented in 
40 CFR 5 267 (see Table 1.4). The analytical results obtained for SWMU 001 k also 
display no detections of target VOCs in either the totals or the TCLP analyses. The 
method reporting limits obtained by the program laboratory are well below the 
applicable action levels for VOCs (Table 1.4). 

The total metals results for SWMU 001 k are summarized in Table 8.1. For each 
sample depth, Table 8.1 presents the maximum total concentration measured within the 
SWMU for each metal, and compares this maximum value to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. The data presented in Table 8.1 demonstrate that total metals 
concentrations measured in SWMU 001 k are generally consistent with background 
concentrations (Tables 1.3 and 8.1 ). Detected concentrations are well below the 
applicable proposed action levels. 
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FIGURE 8.1 
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Table 8.1. Comparison of Total Metals Results to Action Levels 
SWMU 001 k, Mudpit P-4 

Background Maximum SWMU 
Concentration Concentration Subpart S Level 

Metal Analyte (mg/kg) (1H2fl) (mg/kg) (1XJH7) (mglkg) ('I 

12-24 inches bgs 
Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (Hg) 
Total Thallium (TI) 

60-72 inches bgs 
Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (Hg) 
Total Thallium (TI) 

0.6 J('X') 
1 5 J ('I 

0.5 UJ@) 
4 J ('I 
1.4 
0.06 
20.0 u 

0.7 J(8x9) 
1 9 J (') 

0.5 UJ@) 
4 J 
1.4 

0.03 U 
20.0 u 

0.5 J('X') 
13 J (') 
0.5 J(') 
4 J (') 
1.2 

0.03 U 
20.0 u 

0.6 J('x9) 
14 J ('I 
0.5 UJt91 
3 J (') 
1.3 
0.05 
20.0 u 

20 
6000 
80 
400 
400(5) 
20 
6 (6) 

20 
6000 
80 
400 
400 (5) 

20 
6 (6) 

mglkg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mg/kg, wet weight. 
2) Background upgradient soil concentrations as measured in upgradient Hole 2. 
3) Maximum concentration measured in soil samples collected from within Mudpit P-4 (Holes 3 and 4). 
4) Action levels updated using the most recent toxicological criteria contained in the €PA Integrated Risk 

Information System (IRIS) database and the equations contained in Appendix E of proposed 
40 CFR 264.521 (d), FR Vo1.55, No. 145, IV A Systemic Toxicants, p. 30871. 

5) No action levels are included in Subpart S for lead. The action level of 400 mglkg included in the table 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as defined in the US EPA National Functional Guidelines for 

is the residential soil cleanup level recommended by the EPA Office of Solid Waste. 

Organic and Inorganic Data Review (EPA, 1994): 
J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Analyte was not detected; however, the reporting limit presented should be 
considered an estimated value 

8) The matrix spike (MS) recoveries were slightly below EPA control criteria of 75 percent. 
9) The laboratory control spike (LCS) recoveries were slightly below EPA control criteria of 80 percent. 
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8.5 Proposed Corrective Actions at SWMU 001 k 

Detected concentrations of metals in the source and release areas are all below 
Subpart S risk-based action levels at SWMU 001 k. In addition, the concentrations of 
detected metals within SWMU 001 k are generally consistent with measured metals 
background concentrations (Tables 1.3 and 8.1). The depth to Culebra formation 
groundwater below SWMU 001 k is at least 775 feet, and it is estimated that less than 
0.5 inches of precipitation per year infiltrates the underlying strata. The potential for 
these metals to migrate to groundwater is extremely low. Furthermore, because the 
land has been withdrawn from public use and the potential for intrusive activities is low, 
the potential exposure of human receptors to metals in the SWMU is minimal to non- 
existent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents exist in SWMU 001 k above the action levels and that no release of 
hazardous constituents has occurred. Based on the criteria provided in proposed 
40 CFR 264.514 FR Vol- 55, NO. ?45, p. 30875, there are no releases of hazardous 
waste (including hazardous constituents) from this SWMU that pose a threat to human 
health or the environment. Consequently, no additional RFI assessments or further 
actions are required for SWMU 001 k. Thousands of similar mudpits exist immediately 
outside the WIPP boundary that have a greater human exposure potential, and the 
regulations do not require additional 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 a No Further 
Action determination be granted for SWMU 001 k 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 (DOUWIPP 93-004). 
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9.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001 h 

9.1 Location of SWMU 00lh 

This section of the Final Voluntary W C A  Report documents the results of release 
assessment sampling at SWMU 001 h and describes the proposed corrective actions at 
this location. SWMU 001 h is located in the northeast quarter of the northeast quarter 
of the northeast quarter of Section 28, Township 22 South, Range 31 East. H-I 5 was 
drilled in 1986 to conduct a series of water quality evaluations and to develop a 
database of Culbera formation water levels. Boyles Brothers Drilling Company drilled 
the USGS P-2 borehole in September 1976 as part of a 21-well USGS resource 
evaluation program to investigate the potash resources in the Salado formation (USGS, 
1978). 

USGS drilling logs indicate that air foam was used for P-2. Saturated sodium and 
potassium chloride brine with starch and salt gel (attapulgite) were also used to 
complete the P-2 borehole. As with P-I borehole, diesel fuel may have been added to 
inhibit dissolution of the Salado (Sfensrud et a/, 1987). Saturated brine and "traced" 
freshwater are listed as drilling fluid constituents in the H-15 borehole data report. A 70 
to 30 mixture of cement slurry and salt with 2 percent bentonitic gel was used for the 
plug. Meta-trifluorobenzoic acid (2 mgll) was added to measure borehole and aquifer 
contamination of the Culebra from the drilling process. Approximately 1,336 gallons of 
traced drilling fluid were lost to the formation, representing about 75 percent of the 
drilling fluid used (Sfensrud et a/, 1987). 

SWMU 001 h consists of the mudpits constructed for the drilling of the P-2 potash 
exploration well and the H-15 Culebra test well. The H-15 test well was drilled to a total 
depth of 1,895 feet. After setting 20 feet of 7-inch casing, a 5.875-inch rotary borehole 
was drilled to 1,038 feet below land surface. A 4.5-inch casing liner was installed and 
the hole was deepened to 1,500 feet using a 3.94-inch rotary drill bit. The hole was 
drilled to the final depth of 1,895 feet using a 3.94-inch core bit. 

9.2 Geoloqy and Hydroqeoloqy in the Area of SWMU OOlh 

The USGS lithology logs identify the near-surface deposits at SWMU 001 h as shallow, 
fine-to-medium grained Holocene soils and eolian sands that are about 10 feet thick. 
The Gatuna formation at SWMU 001 h is approximately 20 feet thick (USGS, 1978). 
The Gatuna formation is a poorly sorted zone of sandstone and calcareous cement that 
overlays the Santa Rosa sandstone formation. The Santa Rosa sandstone formation, at 
this site is approximately 126 feet thick and is composed of pale reddish-brown, 
medium-to-fine grained sandstones containing approximately 5 percent caliche. The 
Santa Rosa sandstone sits directly on top of the Dewey Lake formation. The Dewey 
Lake formation is approximately 526 feet thick in the P-2 borehole. 

The RFA describes soil development at this location as poor, and the release potential 
for soils in the immediate vicinity of SWMU 001 h as high. This observation suggests 
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that surficial units in this area may display greater permeability than other sites 
underlain by well-cemented caliche. 

The groundwater migration potential at SWMU 001 h is low relative to other locations on 
site. The Dewey Lake formation at this location is not water-bearing. The use of air 
foam during the drilling of the P-2 borehole greatly increased the driller's ability to 
detect the presence of shallow groundwater in the borehole. USGS drilling logs 
indicate that no water was encountered during drilling. Constituent migration to the 
Dewey Lake formation or to the Culebra Dolomite aquifer 860 feet below surface is not 
credible. 

Once drilling of the P-2 borehole was completed, all casing was retrieved and the hole 
was cemented from the bottom of the hole to the surface. After drilling of the H-15 
borehole was completed, all casing was removed and the hole was cemented to the 
surface and abandoned. 

9.3 Samplinq and Analysis Proaram 

During sampling visits, the sampling team used information contained in the RFA to 
survey the location of the H-15 and P-2 mudpits. The H-15 mudpit is a rectangular 
mudpit approximately 18 feet wide and 55 feet long, located approximately 18 feet east 
of the H-15 well cap and in the northeast corner of the P-2 drill pad area. 

The P-2 mudpit is located approximately 40 feet southeast of the P-2 wellhead, on the 
eastern edge of the P-2 well pad. The P-2 mudpit is approximately 20 feet wide and 35 
feet long. The P-2 well pad is unvegetated and covered with compacted caliche. No 
discolored soil or liner materials were identified during sampling activities. 

During the summer 1995 sampling event at SWMU 001 h, a total of 22 soil boring 
samples and four associated QNQC samples were collected for TCLP analysis to 
assess the potential for release of hazardous constituents from SWMU 001 h. Soil 
sampling locations at the SWMU were sampled again in summer 1996. During the 
summer 1996 sampling event, 22 soil boring samples and four associated QNQC 
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potential release of hazardous constituents from the 
SWMU 001 h mudpits. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU 001 h site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to evaluate the maximum 
vertical extent of potential constituent migration. Figure 9.1 is a site map showing 
sample locations and measurements between sample locations at SWMU 001 h. 
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FIGURE 9.1 
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9.4 Comparison of Analvtical Results to Backaround and Applicable EPA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU 001 h is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU 001 h by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU soil above applicable TCLP action levels presented in 
40 CFR 5 267 (see Table 1.4). The analytical results obtained for SWMU 001 h also 
display no detections of target VOCs in either the totals or the TCLP analyses. The 
method reporting limits obtained by the program laboratory are well below the 
applicable action levels for VOCs (Table 1.4). 

The total metals results for SWMU 001 h are summarized in Table 9.1. For each 
sample depth, Table 9.1 presents the maximum total concentration measured within the 
SWMU for each metal, and compares this maximum value to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. The data presented in Table 9.1 demonstrate that total metals 
concentratiofls measured in SWMU 001 h are generally consistent with background 
concentrations (Tables 1.3 and 9.1). All detected metals concentrations within SWMU 
001 h are well below the applicable proposed action levels. 

DOE performed re-analyses of selected soil samples from SWMU 001 h to increase the 
defensibility of the release assessment results. During the initial sampling event in 
summer 1995, the TCLP analytical concentration for lead was consistently reported at 
the established TCLP method reporting limit of 0.5 mgll. Upon receipt of the initial 
analytical results, the contract laboratory was contacted and a randomly selected group 
of samples was re-analyzed for lead to achieve a lower detection limit. Analytical 
results for all of these re-analyzed samples showed TCLP concentrations of ~0 .05  mgll 
for lead. This concentration is below the MCL for lead of 0.05 mgll established in 
Appendix A of the proposed Subpart S rule. Selected samples from SWMU 001 h were 
also re-analyzed for thallium. These re-analyses verified sample nondetections for 
thallium at a lower reporting limit of 0.2 mg/l. 

9.5 Proposed Corrective Actions at SWMU 001 h 

Detected concentrations of metals in the source and release areas are all below 
Subpart S risk-based action levels at SWMU 001 h. In addition, the concentrations of 
detected metals within SWMU 001 h are generally consistent with measured metals 
background concentrations (Tables 1.3 and 9.1). The depth to Culebra formation 
groundwater below SWMU 001 h is at least 860 feet, and it is estimated that less than 
0.5 inches of precipitation per year infiltrates the underlying strata. The potential for 
these metals to migrate to groundwater is extremely low. Furthermore, because the 
land has been withdrawn from public use and the potential for intrusive activities is low, 
the potential exposure of human receptors to metals in the SWMU is minimal to non- 
existent. 
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Table 9.1. Comparison of Total Metals Results to Action Levels, SWMU 001h 

Metal A 

SWMU 001 h, H-15 SWMU 001 h, Mudpit P-2 
Background Maximum SWMU Background Maximum SWMU 

Concentration Concentration Subpart S Level Concentration Concentration Subpart S Level 
alyte (mg/kg) ( I H w  (mg/kg) (WO) (mglkg) ('I (mg/kg) (fH2H7) (mg/kg) ( 1 X W l  (mglkg) ('I 

12-24 inches bgs 
Total Arsenic (As) 0.9 1 20 0.8 

Total Cadmium (Cd) 0.5 U 0.5 80 0.5 U 
Total Chromium (Cr) 4 5 400 6 

Total Mercury (Hg) 0.03 U 0.03 U 20 0.03 U 

Total Barium (Ba) 21 26 6000 19 

Total Lead (Pb) 2.8 J(") 2.2 J(') 400") 2.1 

Total Thallium (TI) 20 u 20 u 6 (6) 20 u 

1.3 20 
69 6000 
0.5 U 80 
5 400 
2.3 400(5) 

0.03 U 20 
20 u 6 (6) 

60-72 inches bgs 
Total Arsenic (As) 1.7 2.2 20 1.4 I .9 20 
Total Barium (Ba) 33 140 6000 28 150 6000 
Total Cadmium (Cd) 0.5 U 0.5 U 80 0.5 U 0.5 U 80 
Total Chromium (Cr) 5 7 400 6 6 400 

Total Mercury (Hg) 
4 Total Lead (Pb) 2.9 J(') 3.1 J(') 400(5) 2.6 6.5 400'5) 
0 0.03 0.03 U 20 0.03 U 0.03 U 20 

6 (6) Total Thallium (TI) 20 u 20 u 6 (6) 20 u 20 u 

mglkg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mg/kg, wet weight. 
2) Background upgradient soil concentrations as measured in upgradient holes (Hole I )  at the H-15 and P-2 Mudpits. 
3) Maximum concentration measured in soil samples collected from within Mudpit H-15 (Holes 3 and 4) and Mudpit P-2 (Holes 2 and 3). 
4) Action levels updated using the most recent toxicological criteria contained in the EPA Integrated Risk Information System (IRIS) database and the equations con ta ineb  

5) No action levels are included in Subpart S for lead. The action level of 400 mgkg included in the table is the residential soil cleanup level recommended by the EPA Offic 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used as defined in the US EPA National Functional Guidelines for Organic and Inorganic Data Review (EPA, 1994): 

J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ 

in Appendix E of proposed 40 CFR 264.521(d), FR Vo1.55, No. 145, IV A Systemic Toxicants, p. 30871. 

of Solid Waste. Q 
% 

? 
'I] 
to 
N 
N 
0 
u) 

Analyte was not detected; however, the reporting limit presented should be considered an estimated value 
8) The laboratory control sample (LCS) recoveries were slightly below EPA control criteria of 80 percent. 
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The results of the voluntary release assessment indicates that no hazardous 
constituents exist in SWMU 001 h above the action levels and that no release of 
hazardous constituents has occurred. Based on the criteria provided in proposed 
40 CFR 264,514 FR Vol. 55, No. 745, p. 30875, there are no releases of hazardous 
waste (including hazardous constituents) from this SWMU that pose a threat to human 
health or the environment. Consequently, no additional RFI assessments or further 
actions are required for SWMU 001 h. In fact, thousands of similar mudpits exist 
immediately outside the WlPP boundary that have a greater human exposure potential, 
and the regulations do not require additional actions at these sites. 

Because it is the EPAs intent to encourage voluntary corrective actions as described in 
the preamble of the Proposed Subpart S Rule, the DOE requests that a No Further 
Action determination be granted for SWMU 001 h prior to the issuance of the RCFW 
Part 6 Permit for the WIPP. 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 WlPP Land Management Plan ( D O W l P P  93-004). 
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10.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU O O l L  

10.1 Location of SWMU OOIL 

This section of the Final Voluntary RNCA Report documents the results of release 
assessment sampling at SWMU 001 L and describes the proposed corrective actions at 
this location. SWMU 001 L is located in the southeast quarter of the southeast quarter 
of the southeast quarter of Section 17, Township 22 South, Range 31 East. SWMU 
001 L is made up of the mudpit complex developed for the drilling of the WIPP-12 
exploration borehole and the mudpit constructed to support the drilling of the P-5 
potash exploration borehole. 

Pennsylvania Drilling Company drilled P-5 in 1976. Limited data is available for the 
P-5 drill site. It is reasonably assumed that similar drilling fluid mixtures were used at 
this site as are known to have been used at other potash evaluation boreholes. These 
drilling additives include: saturated sodium and potassium chloride brine, starch, and 
salt gel (attapulgite); and diesel fuel to reduce salt dissolution. 

WIPP-12 was drilled on the P-5 well pad in 1978 and deepened in 1981 and 1982 to 
investigate lithologic and stratigraphic details of the Salado and Castile formations. 
WIPP-12 was drilled to a total depth of 3,928 feet. The W/PP-?2 Borehole Data Report 
and Sandia National Laborafory Report (SAND88-7014) indicate that several types of 
drilling fluids were used to drill WIPP-12. A salt-based drilling mud was used to a 
depth of 1,000 feet; a IO-pounds/gallon mix of starch, soda ash, and caustic soda 
(NaOH for pH control) was used between 1,000 and 2,773 feet; and a brine-salt gel 
(attapulgite) mixture was used to 3,927 feet. A sodium hydroxide-based weighing 
agent was added to control the flow from a pressurized brine encountered at 3,OI 1 feet 
below the surface. In reference to WIPP-12 drilling fluid, DOENVIPP 92-007 also 
suggests that an organic material (lignite) and a density-increasing material such as 
barite may have been used. 

The WIPP-12/P-5 well pad is the largest mudpit complex at the WIPP site. Linear dark 
bands of soil and stressed or sparse vegetation delineate the mudpit location. During 
the sampling visit the sampling team reported that the mudpit areas were rough graded, 
exposing a mixture of surface sands and caliche material. The hummocky surface 
probably accounts for sparse vegetative growth in the area of the WIPP-12 mudpit 
complex. The area around the P-5 mudpit is made up of compacted caliche and there 
is essentially no vegetative growth on the P-5 drill pad. 

Reports by D'Appolonia Consulting Engineers (7982a) indicate that 2.5 million gallons 
of brine outflow from the Castile were pumped to shallow "reserve pits." DOEMIPP 
92-007 states that the VVIPP-I 2 resewelmudpit pit complex was filled in 1987. The 
majority of this site is covered with crushed and compacted caliche. 
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10.2 Geolow and Hvdroqeoloqv in the Area of SWMU 001 L 

The stratigraphic summary for borehole WIPP-12 is contained in the Basic Data Report 
for Drillhole WlPP-72 (SAND82-2336). Lithologic data for the P-5 borehole is 
contained in the USGS open file report (USGS, 1978) Both reports identify the near- 
surface geology at SWMU 001 h as approximately 13 to 16 feet of recent surface 
deposits (sands and soil). The Mescalero Caliche formation at this site ranges in 
thickness from 16 feet to 19 feet in depth. The Triassic Age Santa Rosa sandstone 
formation underlies the Gatuna formation at this site. Quaternary Aged Gatuna 
formation sandstones occur from 19 to 29 feet, and the Santa Rosa sandstone 
formation continues to approximately 167 feet in depth. The Dewey Lake formation in 
the WIPP-12 borehole extends from 167 feet below surface to approximately 640 feet 
in depth. 

The RFA identifies the release potential to surface soils in the area of SWMU OOlL as 
high, but further identifies the migration potential to groundwater at this location as low, 
relative to other locations on site. Drilling logs do not reference contact with water- 
bearing strata or the presence of moist cuttings while drilling through the Dewey Lake 
formation. Regional hydrogeologic studies indicate that the Dewey Lake formatim is 
less likely to contain water as far north as the WIPP-I2 well site. Migration of surface 
constituents to the Culebra Dolomite aquifer 804 feet below surface is not credible. 

Once drilling of the P-5 borehole was completed in 1976, the entire length of the 
borehole was plugged with cement. The hole was abandoned in 1976, and 568 feet of 
4.5-inch casing was abandoned in the hole from a depth from 435 to 1,003 feet below 
the surface. 

The WIPP-I2 was initially developed in 1978 as a water monitoring well. The well was 
drilled and reamed to a 12.25-inch diameter down to a depth of 1,003 feet. A 9.625- 
inch casing was set and the casing and annular space was cemented from 1,002 feet to 
the surface. The hole was then cored and reamed to a diameter of 7.875 inches to a 
total depth of 2,785 feet. 

The WIPP-12 Borehole Data Reporf and Sandia National Laboratory Hydrologic Data 
Reporf #5 (SAND87-7125) describe] how in 1981, the WIPP-12 borehole was 
deepened to a depth of 3,927.5 feet to investigate the geology of the Castile 
formations. The borehole was deepened using a 7.875-inch rotary bit until a 
pressurized brine reservoir was encountered at a depth of 3,107 feet. The hole was 
then core drilled using a 6-inch diameter core bit to a depth of 3,927.5 feet. 

In June 1983, the upper portion of the WIPP-12 borehole was isolated from the brine 
reservoir with the installation of a nonretrievable bridge plug. The borehole plug 
consists of a bridge plug set in the Castile formation from 3,000 to 3,005 feet. The 
bridge plug was then capped with 27 feet of sand. A 189-foot cement plug was then 
placed on top of the sand (D'Appolonia, 7983). Once the bridge plug was in place, a 
12.25-inch locking well cap was welded on the top of the casing, and the WIPP-12 
borehole was converted to a Culebra formation water level monitoring well. 
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10.3 Samplinq and Analvsis Prouram 

During the sampling visit to the SWMU 001 L, the sampling team located and sampled 
both the P-5 mudpit and the large WIPP-12 mudpit complex. The P-5 mudpit is located 
approximately 45 feet south of the P-5 borehole. The P-5 mudpit is approximately 18 
feet wide and 60 feet long. 

The large WlPP-12 mudpit complex is made up of four individual mudpits located on 
the eastern site of the drill pad. This site is characterized by hummocky, dark bands of 
fill material that form the berms separating four distinct rectangular mudpits. The four 
mudpits run in a north/south direction and are approximately 330 by 75 feet, 360 by 40 
feet, 360 by 36 feet, and 330 by 75 feet, respectively. Based on information contained 
in Hydrologic Data Summary Report #5, the DOE determined that the type of drilling 
fluids discharged into each of four of the WIPP-12 mudpits are similar in nature. 
Therefore, representative samples were collected from two of the four WIPP-I2 
mudpits. 

During the summer 1995 sampling at SWMU 001 L, a total of 20 soil boring samples 
and four associated QNQC samples were collected for TCLP analysis to assess the 
potential for release of hazardous constituents from SWMU 001 L. Soil sampling 
locations at the SWMU were sampled again in summer 1996. During the summer 1996 
sampling, 20 soil boring samples and four associated QNQC samples were collected 
for total constituent analysis to further characterize the vertical and horizontal extent of 
any potential release of hazardous constituents from the SWMU 001 L mudpits. 

The rationale for selecting sample depths at mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU 001 L site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 12 to 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 to 72 inch depth were used to evaluate the maximum 
vertical extent of potential constituent migration. Figure 10.1 is a site map showing 
sample locations and measurements between sample locations at SWMU 001 L. 

10.4 Comparison of Analvtical Results to Backqround and Applicable EPA 
Action Levels 

A complete table of validated analytical results for the soil samples collected from 
SWMU 001 L is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU 001 L by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU soil above applicable TCLP action levels presented in 
40 CFR 5 261 (see Table 1.4). The analytical results obtained for SWMU 001 L also 
display no detections of target VOCs in either the totals or the TCLP analyses. The 
method reporting limits obtained by the program laboratory are well below the 
applicable action levels for VOCs (Table 1.4). 
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The total metals results for SWMU 001 L are summarized in Table 10.1. For each 
sample depth, Table 10.1 presents the maximum total concentration measured within 
the SWMU for each metal, and compares this maximum value to the 
upgradientlbackground concentration measured near the SWMU and to the applicable 
Subpart S action level from Table 1.4. The data presented in Table 10.1 demonstrate 
that, with the exception of barium, total metals concentrations measured in 
SWMU 001 L are generally consistent with background concentrations (Tables 1.3 and 
10. 1). All detected metals concentrations within SWMU 001 L, including barium, are 
\,veil below the applicable proposed action levels. 

Detected concentrations of metals in the source and release areas are all below 
Subpart S risk-based, action levels. at SWMU 00'1 L. With the possible exception of 
bariutn, the concentrations of detected metals within SWMU 001 1. are generally 
consistent with measured metals background concentrations (Tables 1.3 and 4 0.1 ). 
The depth to Culebra formation groundwater below SL\IMU 001 L is at least 804 feet, 
and it is estimated that.less than 0.5 inches of precipitation per year infiltrates the 
underlying strata. The potential for these metals to migrate to groundwater is extremely 
low. Furthermore, because the land has been withdrawn from public USE and the 
potential for intrusive activities is low, the potential exposure of human receptors to 
metals in the SWMU is minimal to nonexistent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents, including barium, exist in SWMU 001 L that are above the action levels. 
Based on the criteria provided in proposed 40 C?!? 264.514 FR Vol. 55, No,.445, 
p, 30875, there are no releases of hazardous waste (including hazardous constituents) 
from this SWMU that pose a threat to human health or the environment. 
Consequently, no additionai RFI assessments or further actions are required for 
SWMU 001 L. In fact, thousands of similar mudpits exist immediately outside the WlPP 
boundary that have a greater human exposure potential, and the regulations do not 
require additional actions at these siles. 

Because it is the EPB's intent to encourage voluntary corrective actions as described in 
the preamble of the Proposed Subpart S Rule, the DUE requests that a No Further 
Action determination be granted for SWMU 001 L 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 W l f f  Land Management Plan (DOubI9/1PP 93-004). 



Table 10.1. Comparison of Total Metals Results lo Action Levels, SWMU 004L 

SWMVIU 001 L, WIPP-12 ---_- --.. .. ..---- SWMU O0'BL MudpiQ?-fi .....-...................._.....-...........--......- 

Concentration Concentration Level Concentration Concentration (mglkg) 

--.-_I 
Background Maximlam SWMU Subpart S Background OaSaximuin SWMU Subpart S Level 

(W21171 mglkg) [ww) (mglkg) (41 jmglkg) (1X2X7) {mg/kg) P)(W) ........................- !!GaLn?Ys ..........--...---. .fE&k.@ .......--..- 
4 2-24 inches bys 

Total Arsenic (As) 1.5 Jia: 2.3 J(') 20 1.5 J(') 1.3 J(') 20 

Total Cadmium (Cd) 0.5 UJ'"' 0.5 UJ@) SO ~ 0.5 UJ"' . 0.5 UJ@) 80 
Total Chromium (Cr) 3 7 400 3 6 400 

Total Barium (ea) 120 490 6000 120 1700 6000 

Total Lead (Pb} 2.2 J(lrr, 4.2 .fro) 400 (5' 2.2 Jfe; 2.2 J(" 400 (5: 

Total Mercury (Hg) 0.02 u 0.02 u 20 0.02 u 0.02 u 20 
ToSal Thallium (TI) 20 u 20 u 6'6) 20 u 20 u 6 (6)  

60-72 inches bgs 
Total Arsenic (As) 0.9 J!*; 2.5 J(") 20 0.9 J@) 1 .4 J@) 20 

Total Chrorrriutn (Cr) 4 6 400 0 5 40 
Total Lead (Pb) 3.6 J'e) 5.1 J(') 400 3.6 J(') 1.8 400 (5) 

Total Mercury (Hg) 0.03 0.02 u 20 0.03 0.02 u 20 
Total Thallium (TI) 20 u 

Total Barium (Ba) 62 400 6000 62 860 6000 
lotal Cadmium (Cd) 0.5 UJ('7' 0.5 UJ") 80 0.5 UJ@I 0.5 UJ") 80 

20 u 6 ('9 20 u 20 u 6 (6) 

mgikg Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mglkg, wet weight. 
2) Background upgradienl soil concentrations as measured in I4ole 1 (MudpM P%). 
3) Maximum concentration measured in soil samples collected from within Jludpit P-5 (Holes 2 and 3) and WIPP-12 (Holes 5 and 6). 
4) Action levels updated using the most recent toxicological criterla contalned in the EPA Integrated Rlsk Information System (IRIS) database and the equations contained in 

5) Noaction bels are inclti&d in Subpart S for lead. The acrion level of 400 mykg Included in the table is the residential soil cleanup level recommended by !he EPA Office of Solid 

6) Thallium as thallium chloride. 
7) The following data qualifiers are used 2s defined in the US EPA National Functional Guidelines for Organic and 

Appendix E of proposed 40 CFR 264.521 (d), FR Vo1.55. No. 145, IV A Systemic Toxicants, p. 30871. 

Waste. 

J Result should be considered an estimated value I 

U Analyie was not detected; value Is the method reporting llmit 
U.J Analytc was not detected; however. the reporting limit presented ShoIJld be considered an estimated value 

8) The matrix spike (MS) rscoveries were slightly below EPA control criteria of 75 percent. 
9) The laboratory control spike (LCS) recoveries were slightly below EPA control criteria of 80 percent, 

10) The MS recoveries were above EPA control criteria of 125% 



dl.0 RESULTS OF RELEASE ASSESSMENT SWMPLBMG AT SWMU 8018 

This section of the Final Voluntary R#CA Report documents the results of release 
assessment sampling at SWMU OOIs, and describes the proposed corrective actions at 
this location. SWMU 001 s is located in the southeast quarter of the southeast quarter 
of the southeast quarter of Section 20, Township 22 South, Range 31 East. The 
abandoned rnudpits from the drilling of the EWDA-9 borehole comprise the 001s SWMU 
site. The ERDA-9 was drilled in 1976 by Sonora Drilling Company and international 
Oiamond Coring, Inc., to a.tolal depth af 2,889 feet. 

ERDA-9 was the first WlPP exploratory borehole to test salt beds for the proposed 
disposal ofTRU wastes at whatbecame the WiPP site. The WlPP HydrologicData 
Report #5 states that salt-based driliing fluids were used for the first 1,033 feet. The 
well was then deepened to 2,877 feet using an oil-emulsion drilling mud composed of 
diesel fuei, water, E2 MUD liquid emulsifier GELTONE viscofier, and calcium chloride. 
Sandia Repod SAND7920270 indicates that an earthen emergency pit was constructed 
to support the ciased-mud circulation system. This same repod notes that a discolored 
rectangular zone was observed just to the north-northwest of the wellhead indicating 
that the emergency pit was used. The feature measured approximately 50 feet by 145 
feet. 

The ERDA-9 borehole was recompleted in October 1986, as a Culebra observation 
well. Recompletion work involved cutting the 7-inch.casing in ERDA-9 at a depth of 
980 feet with an explosive charge and removing the casing from the borehote. A 7- 
inch retrievable bridge plug was then installed inside, the. 10.75-inch casing at 760 feet 
from the top of the wellhead. The well was then flushed with approximately 13,200 
gallons of fresh water, followed by 6:340 gallons of a 0.27 mg/l solution of MilCkem-MD 
detergent-type degreaser (Caufmann, ef a!, 1990). A 1986 INTEWSandia National 
Laboratories memorandum documents that ail detergent-laden rinse solutions were 
collected in surface fractionation tanks arid transported to an off-site disposal facility. 

The ERDA-9 mudpit area'is transected by the south WIPP security fence. During the 
sampling, the team found no evidence of the ERDA-9 mudpit and used information 
contained in the v\/IPP RFA to survey the mudpit location. The rectangular discolored 
zone identified in 1982 aerial photographs is now partially covered by a railroad 
embankment and the compacted caliche used ir! the construction of the site. The drill 
pad where the ERDA-9 borehole and associated mudpit are located have been 
extensively graded and regraded. 

The lithology logs contained in the Basic Data Report for Rrillhole ERDA-9 
(SAND79-0270) identify the near-surface deposits at the SWMU 001s as 
unconsolidated, light brown, very fine grained eolian sands. These recent surface 
deposits (sands) overlay the Mescalero Caliche formation and extend from the suriace 
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to 10 feet in depth. The Mescalero Caliche is well consolidated at this site and extends 
from 22 to 27 feet. Although the sampling team did not encounter consolidated caliche 
during the sampling, excavation of an National Pollutant Discharge Elimination System 
(NPDES) storm water collection basin, approximately 120 feet suuth east of the mudpit 
area, confirmed the extent of the caliche zone at this site. During the excavation of the 
retention basin, tracked dozers equipped with rippers were needed to penetrate the 
caliche formation. 

The Gatuna formation at SWMU 001 s is approximately 27 feet thick. Lithology logs 
describe the Gatuna formation at this site as very-fine-to-fine grained, reddish-brown 
calcareous Pleistocene sandstone (SAND79-027O). The Gatuna formation in the 
ERDA-9 borehale extends to it depth of 57 feet below surface and overlays the Santa 
Rosa sandstone formation. The Santa Rosa formation is approximately 9 feet thick at 
this location. Underlying the Santa Rosa sandstone formation is the Dewey Lake 
formation. The Dewey hake formation in the ERDA-9 borehole is approximately 487 
feel thick. 

The RFA describes the release potential to near-surface formations at SWMU 001 s as 
high. However, the ERDA-9 Borehole Data Report describes 10 feet of sand and fill 
with 5 feet of chalky caliche underlain by Gatuna formation. Aithough surface sands 
are extremely permeable, excavation in the area indicates that the Mescalero C?liche 
formation at this site forms a good barrier to potential infiltration of constituents from the 
surface. Three minor spills of oil and diesel fuel created by the storage of earth moving 
equipment were discovered on a pad adjacent to the ERDA-9 drill pad during the 
excavation of the NPDES storm water retention basin. Examination and analysis of 
these spill sites during the excavation indicated that the caliche zone effectively 
stopped the vertical migration of spilled materials. 

The migration potential to groundwater at this site is low relative to other WlPP 
locations. The Dewey Lake formation does not exhibit prodigious groundwater flow at 
this location, and migration of surface constituents to the Culebra Dolomite aquifer 
(approximately 880 feet beiaw :he sudacej is not credible. 

Once drilling of the ERDA-9 borehole was completed, the 10.75-inch casing was then 
perforated between 705 feet and 728 feet within the Culebra Dolomite formation. The 
ERDA-9 well has been used as a water level monitoring well since the October 1986 
recompletion. 

The long axis of the ERDA-9 rntidpit runs parallel to the scuth WIPP security fence and 
the railroad spur. The area sampled is approximately 15 feet south of the railroad 
embankment and approximately 3 feet inside the south security fence. No plastic liners 
were observed during the sampling of the ERDA-9 mudpit. 

During the summer 1995 sampling at SWMU 001 s, a total of I 2  soil boring samples 
and four associated QNQC samples were collected for TCLP analysis to assess the 
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potential for release of hazardous constituents from the SWMU 001 s mudpit. Soil 
sampling locations at the SWMU were sampled again in summer 1996. During the 
summer 1996 sampling event, 12 soil boring samples and two associated QNQC 
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potential release of hazardous constituents from the 
SWMU 001 5 mudpits. 

During the summer 5995 sampling event, the joint NMED collected a split sample from 
every soil sample collected by DOE at SWMU 001s. The NM€D archived the samples 
collected at SWMU 001 s awaiting the results of DOE sampling. Because no anomalies 
were identified in the samples.collected by the DOE, the NMED chose not to analyze 
the split samples collected at SWMU 001s. 

The rationale for selecting sample depths at. mudpits during the voluntary release 
assessment sampling was based on an evaluation of the SWMU 001s site and 
historical information contained in the RFA. Organic and metals samples collected in 
the mudpit area at the 72 to 24 inct-1 depth were used to provide data from the depth 
where the highest concentration of potential hazardous constituents was. anticipated. 
Samples collected at the 60 to 72 inch depth viere used to evaluate the maximum 
vertical extent of potential constituent migration. Figure 11 .? is a site map showing 
sampie locations and measurements between sarr;ple locations at SWMU 001 s. 

-I 'i .4 Cornoarison of Analvtical Resuits to Backqroaand and Applicable EPA 
Action Lewels 

A complete table of validated analytical results for the soil samples collected from 
SWMU 001 s is included in Appendix B. The table shows that concentrations of some 
target metal analytes were detected at SWMU 001 s by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leacheble from the SWMU soil above applicable TClP action levels presented in 
40 CFR 9 26.1 (see Table I A). The analytical results obtained for SWMU 001 s also 
display no detections or' larget VOCs in either the totals or the TCLP analyses. The 
method reporting limits obtained by the program laboratory are well below the 
applicable action levels for VOCs (Table I .4). 

The total metals results for SWMU 001 s are summarized in Table 1 1 .I. For each 
sample depth, Table 1 1.1 presents the maximum total concentration measured within 
the SWMU for individual metal, and compares this maximum vatue to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. The data presented in Table 14.1 demonstrate that total metals 
concentrations measured in SWMU 001 s are generally consistent with background 
concentrations (Tables 1.3 and 1 1.1 j. Detected metals concentrations are weli below 
the applicable proposed action levels. 
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Tabla 11 .I. Comparison of Total Metals Rest.& to Action Levels 
SWMU 004s ERDA-9 

Backwound Maximum SWMU 

12-21 inches bgs 
Total Arsenic (As) 1.4 J(aXg) j.1 &ICS) 
Total Barium (Ba) 3 10 J(') 75 
Total Cadmium (Cd) 0.5 UJ(') 0.6 J"' 
Total Chromium (Cr) 4 J[') 8 
Total Lead (Pb) 1.9 2.1 
Total Mercury (Hg) 0.03 0.03 u 
Tota) Thallium (37) 20 u 20 u 

60-72 inches bgs 
Total Arsenic (As) 0.5 Jia: 

Total Barium (Ea) 15 $9) 

Total Cadmium (Cd) 0.5 u 
Total ChrorniQm (Cr) 4 
Total Lead (Pb) 1 .a 

Total Tliallium (TI) 20 u 
Total Mercury (Hg) 0.03 U 

0.6 J:3' 
19 

0.5 u 
3 

1.4 
0.03 U 
20 u 

20 
6000 
80 

400 
4Q0(5) 

20 
6 (8) 

20 
6000 
80 
400 

400{5) 
20 
6 (6) 

mgkg  Milligrams per kilogram 
bgs Below ground surface 

1) Results are presented in mgkg, wet weight. 
2) Background upgradient soil concentraeons as measured in upgradient Hole I. 
3) Maximum concentration measured in soil samples collected from within ERDA-9 (Holes 3 and 4). 
4) Action levels updated using the most recent toxicological criteria contained in the EPA Integrated Risk 

Information Systen-~ (IRIS) database and the equations contziiined in Appendix E of proposed 
40 CFR 264.521 (d), FR Vol.55, No. 145, IV A Systemic Toxicants, p- 30871. 

is the residential soil cleanup level recommended by the EPA Office of Solid Waste. 
5)  No action levels are included in Subpart S for lead. The action level of 400 rngkg included in the table 

6) Thal!ium as thallium chloride. 
7)  The following data qualifiers are used as defined in the US EPA National Functional Guidelines for 

J Result should be considered an estimated vaiue 
U Anatyte was not detected; value is the method reporting limit 

UJ Analyte was not detected; however, tbe reporting limit presented should be 
considered an estimated vatue 

8) The matrix spike (MS) and matrii spike duplicate (MSD) recoveries were slightly below EPA control 

9) The laboratory control spike (LCS) recoveries were slightly below EPA control criteria of 80 percent. 

Organic and Inorganic Data Review (EPA, 1994): 

criteria of 75 percent. 



Detected concentrations of metals in the source and release areas are all bebw 
Subpart S risk-based action levels at SWMU 001s. In addition, the concentrations of 
detected metals within SWMU 001 s are generally consistent with measured metals 
background concentrations (Tables 1.3 and 1 I .I). The depth to Culebra formation 
groundwater below WVWlU 001 s is at least 880 feet, and it is estimated that less than 
0.5 inches of precipitation per year infiltrates the underlying strata. The potential for 
these metals to migrate to groundwater is extremely law. Furthermore, because the 
land has been withdrawn from public use and the potential for intrusive activities is low, 
the potential exposure of human receptors lo metals in the SWMU is minimal to non- 
existent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents exist in SWMU 001s above the action levels and that no release of 
hazardous constituents has occurred. Based on the criteria provided in proposed 
40 CFR 264.514 FR Vol. 55, No. f45, p .  30875, there are no releases of hazardous 
waste (including hazardous constituents) from this §WMU that pose a threat to human 
health or the environment. Cocsequently, no additional RFI assessments or further 
actions are required for SWMU 001s. In fact, thousands of similar mudpits exist 
immediately outside the WlPP boundary that have a greater human exposure potential, 
and the regulations do not require additional 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 a No Further 
Action determination be granted for SWMU 001 s, prior to the issu.ance of the RCRA 
Part B Permit for the WlPP. 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 WlpP Land Management Plan (UOUWIPP 93-004). 
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This section of the Final Voluntary W C A  Report documents the results of release 
assessment sampling at SWMU OO4a: the Portacamp Storage Area, and describes the 
proposed corrective actions at this location. The Portacamp Storage Area is an active 
materials storage area located in the'east half of the northeast quarter of the northeast 
quarter of Section 29, Township 22 South, Range 31 East. The Portacarnp Storage 
Area is primarily designed to store new parts and materials such as drums, pipe, and 
equipment. The portacamp is also used to store and manage used hydraulic oil, used 
motor oil, used antifreeze, and discontinued oils prior to recycling or disposal at off-site 
faci I ities. 

The 300 by 300 foot storage complex is surrounded by a locked, eight-foot chain link 
fence. This complex is. also divided into two separately managed areas divided by an 
eight-foot, chain link fence. The west side of the portacamp area is managed by WID, 
and the east side is managed by Sandia National Laboratories (SNL). Access to each 
area is limited to WID and SNL materials control personnel, and the area is regularly 
patrolled by WIPP security. 

The west side of the WID partacsnmp area contains a 100-foot long by 20-foot wide by 
14-foot high open-sided metal shed located in the southwest corner of the compound. 
Stored beneath this shed are new hazardous waste handling containers; operational 
and maintenance equipment; an electric transformer substation; and used oils and 
lubricants. Beginning in 1995, all used oils scheduled for recycling at an off-site facility 
were stored on spill control pallets under this metal shelter. 

The southern half of the WID portacamp area is used to store constrilction and 
maintenance materials such a t  steel stock, pipe, fencing materials, and mining timbers. 
The north central area was historically used as a holding area for nonhazardous waste 
waters and nan-RCRA regulated oils awaiting appropriate disposal or reclamation. 
Labeled nonhazardous waste drums were historically stored on wooden pallets, which 
'sat directly on the caliche pad. The site inspection revealed four small areas of surface 
discoloration on the caliche pad in and around the empty nonhazardous waste drum 
storage area. Digging in the area of the stained soil indicates that soil discoloration is 
confined to the top 6 to 8 inches of caliche, and the largest stain is approximately 3 feet 
in diameter. 

The SNL portacamp area contains water well drilling materials and supplies, office 
equipment, air conditioning and mobile compressors? electric cable, and other 
construction 2nd maintenance suppfies used to support SML's activities. Concrete and 
grout materials are stored on pallets on the south end of ths SNL portacamp. Adjacent 
to the gate at the north end are a series of buildings that contain various electrical 
equipment and supplies, as well as labcratory equipment. One potential issue 
observed by NMED personnel during the RFA site inspection was a Styrofoam box 
containing a gallon of concentrated nitric: acid and 3 quarts of concentrated 
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hydrochloric acid. The containers were in the original, unopened shipping boxes. 
There was no indication of leakage, and both containers of acid were safely removed 
and transported to an off-site disposal facility. There is no visual evidence 6f a release 
in or around the buildings or on the caliche pad. 

Equipment and nonhazardous and hazardous materials and wastes have been 
managed in the portacamp area since 1976. Although the RFA states that RCRA 
waste management did not begin at the WiPP until the RCRA Compliance Manual, 
DOE/WIPP WP02-6/7, was issued in 1991 , the WIPP actually began formalized 
management of hazardous materials and hazardous wastes in 1988. This program was 
established with the issuance of the W/PP Non-Radioactive Hazardous Waste 
Management, DOENVlPP~WP02-€j01. In 1994, WCFU compliance procedures and 
ptans were formalized into the WIPP RCRA Compliance Manual. WlPP spill response 
activities were proceduralized in 1988: with the issuance of the W P f  Enviranmenfd 
Incident Repoffing, DOEMIPP WPO2-506. These two procedures provided specific 
guidance for the management of hazardous wastes generated at the WlPP, as wef! as 
the identifying spill response and spill remediation requirements ai the site. 

Beginning in 1991 , all RCPA regulated materials were managed in the WIPP 
Hazardous Waste Storage Area (Building 47443). Used oil that contains one or more 
hazardous constituents is managed at the Hazardous Waste Staging Area located in 
Building 474-8, 

No drilling or geologic characterization studies have been completed in the immediate 
area of the portacamp storage area. However, a significant number of geologic and 
hydrogeologic assessments have been completed in the WIPP repository area. The 
portacamp storage area is located approximately 800 feet south of the ERDA-9 
borehole and the south security fence. Because af the proximity of the portacamp area 
to ERDA-9 borehole, Section 11.2 of this report contains a geologic and hydrogeologic 
summary that is applicable to the portacamp storage area. 

During the summer 7 995 sampling event at SWMU 004a, a total of 26 soil boring 
samples and six associated QNQC samples were collected for TCLP analysis to 
assess the potential for release of hazardous constituents from the SWMU. Soil 
sampling locations at the SWMU were sampled again in summer 1996. During the 
summer 1996 sampling event, 26 soil boring samples and two associated Q N Q C  
samples were collected for total constituent analysis to further characterize the vertical 
and horizontal extent of any potentiai release of hazardous constituents from SWMU 
C104a. 
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Figure 12.1 is a site map showing sample locations and measurements between 
sample locations at SWMU 004a. Samples were collected in the WID portacamp area 
as well as in the SNL portacamp area, Sampling at the WID portacamp and SNL 
portacamp areas focused on both current and historic waste and material storage 
areas. Sampling in the SNL porkcamp area also focused on the area where drilling 
additives are stored. 

Grab samples were collected from the top 48 inches of the compacted caliche surface. 
Samples were coltected from the 12 to 24 inch depth to characterize the area of 
maximum potential contamination at Portacarnp Area. The samples collected from a 36 
to 48-inch depth were designed to characterize the vertical extent of any potential 
release onto the compacted caliche storage pad. As described in the Release 
Assessment Work Plan, additional samples would be collected if stained soils were 
visible at the 48-inch sampling depth. During the portacamp area sampling visit, no 
stained or discolored soils were encountered. 

A complete table of validated analytical results for the soil samples collected from 
SWMU 004a is included in Appendix €3. The table shows t'nat concentrations cf some 
target metal analytes were detected at SWMU 004a by total metals analyses. 
However, TCLP analysis results indicated that none of these detected metals were 
leachable from the SWMU §Oil above applicable TCLP action levels presented in 
40 CFR 5 261 {see Table 4.1 ). The analytical results obtained for SVVMU 004a also 
display no detections of target organics in the TCLP analyses, and oniy one target 
organic analyte, methanol, was detected in the totals analyses. The maximum 
detection of methanol, 200 mg/kg, is well below the EPA Region 111 Industrial 
Risk-Based Concentration of 1,000,OOQ mg/kg (Table I .4). 

The total metals results for SWMU OQ4a are summarized in Table 12.2. For each 
sample depth, Table 12.? presents the maximum total concefitration measured within 
the SWMU for each metal, and compares this maximum value to the background 
concentration measured near the SWMU and to the applicable Subpart S action level 
from Table 1.4. With the possible exceptions of chromium and nickel, the data 
presented in Table 5 2. ? demonstrate that total metals concentrations measured in 
SWMU 004a are generally consistent with background concentrations (Tables 1.3 and 
12,1). Detected total metals concentrations within the SWMU are well belcw available 
proposed action levels. 

Detected concentrations of metals in the source ,and release areas are all belcw 
Subpart S risk-based action levels at SWMU 004a. With the possible exceptions of 
chromium and nickel, the concentraticrns of detected metals within SWMU 004a are 
generally consistent with measured metals background concentrations (Tables 1.3 and 
12.1). The depth to Culebra formation groundwater near SWMU 004a is at least 
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fable 32.1. Comparison of Total Metals WesanEs to Action Levels 
SWMU O O h ,  PolSacarnp 

12-24 inches bgs 
Total Arsenic (As) . 
Total Barium (Ba) 
TotalCadrnium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (fig} 
Total Nickel (Mi) 
Total Selenium (Se) 
Total Silver (Ag) 
Total Thallium (TI) 

36-48 inches bgs 
Total Arsenic (As) 
Total Barium (8a) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Mercury (Hg) 
Total Nickel (Ni) 
Total Selenium (Se) 
Total Silver (As) 
Total Thallium (TI) 

8.7 Jta) 
14 

0.5 u 
2 

1.4 
0.03 U 

2 u  
0.4 U 
3U 
30 

0.7 J ('I 
14 

0.5 u 
4 

1 .s 
0.03 U 
2u 

0.4 u 
1 U  

20 u 

0.7 J 
59 
0.5 u 
I40 
4.2 

0.03 U 
66 

0.5 U 
1 u  

20 u 

I .1 J (') 
43 

0.5 U 
120 
4.8 

0.03 U 
54 
0.4 u 
1 U  
20 u 

20 
6000 
80 
400 
400 !si 

20 
2000 
400 
200 
6 

20 
6000 
80 
400 

400 i s )  

20 
2000 
400 
200 
6 <'; 

m9'kg Miiiigrams per kilccjran: 
tgs Selow ground surface 

1) Results are presented in mgkg. wet weight. 
2) Background upgradient soil concentrations as measured in Hole 5. 
3) Maimurn concentraiion measured in soil samples collected from witinin the iJortacarnp (Hdes I ,  2. 3. and 4). 
4) Action .levels updated using the most recent toxicological critena contained in the EPA Integrated Risk Information System (IRIS) 

database and We equatkm contained in Appecdix E of proposed 40 CFR 2E4.521 {d), FR voi.5s, No. 145, IV A Systemic Toxicants. 
p. 30871. 

5) No action levels are included in Subpart S fcr lead. T ~ E  action kJel of 400 mgikg inc!uded in the table is the residerttl soil 

6 )  Thallium as thallium chloride. 
7) The foflowing deta quaii5srs are used as defifiec! In the US EPA National Functionai Guidelines for Organic and Inorganic Data 

cieanup level recommended by the EPA Oftice of Solid Waste. . 

RE&W (€PA, 994): 
J Result should be consdered an estimated value 
U Anai)?te was nct detedEd: value is the method re-rting limit 

i'j Anaiytz VAS not detec?ea: however. ?he rspolting fimit presented should Se considered 
an esiimated value 

8)  Tne matrix spike (MS) and matiix spike duplicate (MSD) recoveces were slightly below EPA control criteria of 75 percant. 



880 feet, and it is estimated that less than 0.5 inches of precipitation per year infiltrates 
the underlying strata. The potential for these metals to migrate to groundwater is 
extremely low. Furthermore, because the land has been withdrawn from public use and 
the potential for intrusive activities is low, the potential exposure of human receptors to 
metals in the SWMU is minimal to nonexistent. 

The results of the voluntary release assessment indicate that no hazardous 
constituents, including chromium and nickel, exist in SWMU 004a above the action 
levels. Based on the criteria provided in proposed 40 CFR 264.514 FR Voi. 55, 
N ~ J ,  145, p ,  30875, there are no releases of hazardous waste (including hazardous 
constituents) from this SWMU that pose a threat to human health or the environment. 
Consequently, no additional RFI assessments or further actions are required for 
SWMU 004a. 

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 a No Further 
Action determination be granted for SWMU 00421 prior to the issuance of the R C W  
Part 8 Permit for the WIPP. If this determination is supported.by both the €PA and 
MMED, this site will be. replanted with native vegetation, in accordance with guidelines 
developed in the WIPP Land Management Plan ( D O W I P P  93-004). 
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At a meeting held on August 8, 1995, the DOE provided copies of the Voluntary 
Release AssessrnenVCorrective Action Work f /an for Solid Waste Management Units 
Located at the Waste Isolation Pilot Plant (WPP), D O W l P P  Draft 2115, to the €PA. 
The NMED participated in the August 8, 1995, meeting by teleconference to discuss 
the release assessment work plan. Copies of the Release Assessment Work Plan 
were provided to the NWIED. at a meeting held in Santa Fe, New Mexico, on 
September 1, 1995. In Chapter 10.0 of the Release Assessment Work Plan, the DOE 
requested a formal determination that No Further Action was required at these sites. 
This request wasbased on information presented in the work plan to document that the 
Brinderson and Construction Landfills had been permitted and closed in accordance 
with the requirements of the BLM operating permits and that No Further Action was 
required at these sites. 

On December 19, 1995, the €PA submitted a.letter providing formal comments on the 
Release Assessment Work Plan. On pages 3 and 4 of this letter, the €PA requested 
additional information such as interviews, historical records, site inspections, site 
surveys, operating logs, and possibly assessment sampling to support a request for No 
Further Action at these site. The EPA also requested that the DOE demonstrate that 
no hazardous waste or hazardous constituents were piaced in the Brinderson Landfill 
prior to the facility being permitted by the SLM. Additionally, the EPA stated that the 
NMED was working to develop a guidance document for making No Further Action 
determinations. 

This section of the Final Release Assessment/Corrective Action Report will provide a 
brief history of the permitting activities associated with each site, and provide additional 
information to support the DUE'S request for a No Further Action determination at these 
sites. 

On January 14, 1985, the BLM approved a land Use Permit Application submitted by 
the DOE-Albuquerque Office to convert an existing caliche pit into a landfill. The 
Brindersan Landfill is located at the intersection of the northeast quarter of the 
northeast quarter of Section 32 and the northwest quarter of the northwest quarter of 
Section 33, Township 22 South, Range 31 East. 

The Brinderson Landfill was used to accumulate and dispose of construction debris 
such as concrete and scrap lumber. The Brinderson Landfill received monthly 
inspections by BLM hazardous maierial specialists to ensure that the landfill area was 
managed, and eventually closed, in accordance with permit conditions. The Brinderson 
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Landfill was officially closed on August 15, 1989, after final inspection and approval by 
BLM hazardous material and realty specialists. 

On February 9, 1987, the BLWI approved a Land Use Permit Application NM-067-LUP- 
237 to construct a new landfill for the disposal of construction debris a t  the WIPP. The 
Construction Landfill was built because the Brinderson Landfill was scheduied to be 
closed. The WPP Construction Landfill is located at  the north half of the northeast 
quarter of Section 29, Township 22 South, Range 31 East. 

The Construction Landfill historically was made of two pit areas. Both pits were 
designed.to accumulate and dispose of construction debris such as concrete and scrap 
lumber. The primary pit was closed and reclaimed in accordance with4he permit 
requirements on February 15, 1990. The smaller secondary pit on the northwest side 
of the landfill area remains operational and is managed in accordance with WID 
procedure, Consfrucfion Landfill, Operations Procedure, \dVP06-108. This procedure 
provides,administrative controls to limit the  disposal of materials at  the.Construction I '  

Landfill to construction debris,. 

The facility was inspected on a monthly basis during, operations by BtM hazardous 
material and realty personnel to ensure that materials disposed of met the criteria of the 
permit (e.g., construction debris only). 

13.4 Justification for a Determination that No Further Action is Required .at 
SWMUS 003a and 003b 

This section of the Final Voluntary W C A  Report discusses the QOEs rational for 
requesting a formal determination that No Further Action is required for both the 
Brinderson Landfill (SWMU 003a) and W1PP Construction Site Landfill (SWMU 003b). 
This request is based on information collected during voluntary release assessment 
activities as well as a summary of Information not originally provided in the WlPP RFA. 

After submittal of the Release Assessment Work Plan to the EPA and NMED, the DOE 
initiated a review of both DOE, BLM, and NMED landfill management records. The 
DOE also conducted interviews with both BLM and NMED personnel responsible for 
inspecting the Brinderson and WlPP Construction Landfills. The information gathered 
demonstrates that no hazardous wastes or hazardous constituents were disposed of in 
the landfills and therefore supported the original request of No Further Action. 

As described in Chapter 10 of Voluntary Release AssessrnenVCorrectjve Action Work 
Plan, the RFA does not disclose that both landfills were managed by the DOE in 
accordance with specific BLM permit conditions. The RFA does not describe the 
administrative controls such as limitations on the type of materials that could be 
dispcsed at  the facility, andlor monthly inspections and :eclamation/closure 
requirements established in the land use permits. 
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In the preamble of the proposed Subpart S regulations, the EPA recognizes that 
releases or potential releases from SWMUs may be regulated under other permitting 
authority. As described in Section Vl{B)(2) of proposed 40 CFR Part 264.501, ' I . . .  EPA 
does not intend to utilize section 3004(u) corrective action authority to supervise or 
routinely re-evaluate such permitted releases." This section goes on tu state, 
"However, in the course of investigating RCRA facilities for corrective action purposes, 
EPA may find situations where permitted releases from SWMUs have created threats to 
human health and the environment." 

On December 7, 1995, the DOE conducted a meeting with Mr, J. R. Goodbar, the BLM 
realty specialist responsible for the development of the Brinderson and WIPP 
Construction Landfill permits and the primary person responsible for completing 
quarterly inspections of both sites. Three primary questions arose: (I) Were you 
aware of any debris, trash, or wastes in the caliche pit that .was to be permitted as the 
Brinderson Landfill? (2) During your inspections, did you ever witness any disposal of 
materials not allowed under the provisions of the permits for the WlPP Construction or 
Brinderson Landfills? (3) Are you aware of any dumping of materials by persons not 
associated with WIPP operations in either of these landfiit sites? 

In the interview, Mr. Goodbar informed the DOE that no additional permit or inspection 
records beyond those provided to the DOE in May.1995 had been located. These 
records were provided in Appendix 2 and Appendix 3 of the Vbiuntay Release 
AssessmenVCofrective Action Work Pian. Mr. Goodbar went on to state that prior to 
the drafting the Land Use Permits for the Brinderson Landfill, ELM personnel inspected 
the site. The results of this inspection showed that twc abandoned car bodies were 
located in the BLM's caliche pit. He went on to state a provision of the WlPP ' 

Brinderson Landfill permit required that both car bodies be buried in a trench in the 
caliche pit, prior to the disposal of any construction debris at the site. Mr- Goodbar 
stated that there was no other evidence of disposal by non-WlPP peisonnel: During 
his numerous inspections, Mr. Goodbar stated that there was no evidence of the 
disposal of any materials disallowed under the Land Use Permit (e.g.. construction 
debris). 

On December 8, 1995: Mr. Goodbar submitted a letter to the DOE discussing his role 
as permit inspector and documenting that during his inspections he witnessed that only 
construction debris was disposed in the Brinderson and WIPP Construction Landfills 
(see Appendix 0). 

In early December 1995, the DOE contacted Mr. J. R. Smith, an environmentalist with 
the NMED in the Carlsbad Office, to request copies of records associated with 
inspections or permits for the WIPP Brinderson and WlPP Construction landfills. On 
December 7, 1995, Wlr. Smith was telephoned to ascertain if he had located any 
inspection records. The DOE was informed that files in both the Carlsbad and Roswell 
offices were reviewed, and no inspection records were located. Mr. Smith was then 
asked similar questions to those posed to Mr. Goodbar about his role in supporting the 
8LM with inspections of the Brinderson and WIPP Construction Landfill. 
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Mr. Smith explained that he had participated in a few inspections with Mr. Goodbar of 
the BLM. He stated that the NMED went on these inspections to review BLM 
operations and clarified that he was transferred to a different position with the NMED, 
so he did not participate in very many inspections. He also stated that the BLM had 
regulatory authority over this type of landfill operation and did not identify any problems 
during his inspections of either site. In closing, Mr. Smith suggested that the DOE 
contact Mr. Goodbar for additional information about these sites (the telephone log of 
this conversation is in Appendix e)). 

information described in the permits and operating logs for both the Brinderson and 
WlPP Construction Landfills document that any potential releases from these facilities 
were managed under the provisions of the individual BLM permit. As described in the 
interviews with agency personnel, BLM administrative controls, such as monthly 
inspections and .closure documentation, demonstrate that no potential threat to human 
health or the environment exists. 

Permit closure documentation for both landfills indicates that, at the time of closure, the 
landfills were on BLM-managed property and were closed in accordance with 8 L M  
permit requirements. This position is further supported by the fact that the BLM 
hazardous materials specialist inspected both facilities on a monthly basis and verified 
that only materials allowed under the 8LM Land Use Permits were disposed in these 
landfills. Any potential release from these SWMUs does not present a threat to human 
health and the environment. The DUE assumed operation and management of the 
remaining pit when the Land Use Permit expired on February 9, 1990. No additional 
permits were required to continue operation of the Construction Landfill because the 
facility is exempted from permitting requirements under Section 108 of the New Mexico 
Solid Waste Management Regulations (E/B/'SWMR-4). 

"B.5 DOE Management 0s the Brinderson and C:ons%ru@tion Landfills 

DOE records regarding the management of the Construction Landfill area date back to 
February 1988. As discussed in the Release Assessment Work Plan, the DOE has 
operated the Construction Landfill in accordance with WIPP Procedure WPO6-I 08, 
Construction Landfill Operation. Photographs showing the active Construction Landfill 
are provided in Figure 13.4. Photographs showing the reclamation of the closed 
portion 07 the Construction Landfill are provided in Figure 13.2. The operation of the 
WlPP Construction Landfill is the responsibility of the WID Hazardous Waste 
Management Section. The Construction Landfill operations procedure requires that 
any generator of construction debris submit, and have approved, a Construction Debris 
Disposal Form. This form requires that the waste generator document the type and 
volume of debris destined for the landfill. WID hazardous waste management 
personnel then review the disposal request form, inspect the debris material, sign, and 
maintain all disposal records. Hazardous waste operations personnel also conduct 
periodic inspections of the landfill area, Similarly, the WIPP Environmental Compliance 
and Support section conducts audits and inspections of the facility. and associated 
disposal files. Additionally, berms and erosion protection at the facility are inspected . 

on a quarterly basis as part of WlPP NPDES storm water permit compliance 
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P H 0 7 0 G M P H S  OF THE CLOSED AND RECLAIMED PORTION 
OF THE CONSTRUCTION LANDFILL 



requirements. Copies of the Construction Debris Disposal Request Forms generated at 
the facility since February 'I 988 a r e  contained in Appendix E. 

*D 3.6 Profaosed Corrective Actions at SWMUs 0833 and 003b 

Based on the new informatian provided in this Final Voluntary FWCA Report and 
historical information contained in the Release Assessment Corrective Action Work 
Plan, the DOE requests a Determination of No Further Action be issued for both the 
Brinderson Landfill (SWMW 003a) and WIPP Construction Landfill (SWMU 003b). 
Because it is the EPB's intent to encourage voluntary eorrective actions, the DOE 
requests that a No Further Action determination be issued prior to the issuance of the 
RCRA Part B Permit. If this determination is supported by both the €PA and RIMED, 
the closed portion of the  Construction Landfill site will be replanted with native 
vegetation, in accordance with guidelines developed in the W P P  Land Management 
Plan, DOENIPP 93-004, January 1996. 

This request is supported by several statements made in the proposed Subpart S 
regulations. fn the preamble.of the proposed Subpart S regulations, where the €PA 
recognizes that releases or potential releases from SWMUs may be regulated under 
other permitting authority. A5 described in Section VI(B)(2) of propased 40 CFR Part 
264.501, 'I.,. EPA does not intend ta utilize Section 3004(u) corrective action authority 
to supervise or routinely re-evaluate such permitted releases." Additionally, although 
proposed 40 CFR Part 264.51 4, "Determination of No Further Action," normally applies 
to releases from permitted facilities where remedial investigations have shown that 
releases are nonexistent or do not pose a threat to human health or the environment, 
the situation at the WIPP is slightly different. The WIPP RFA did not address the 
status of permits and administrative controls that existed to manage the  Brinderson and 
Construction Landfills. These permits and administrative controls document that there 
have been no releases of regulated constituents fran these units, 
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bQEWlPP 96-2209 

In the Work Ph?, DOE identified three SWMUs that would not be sampled during the 
voluntary W C A  program. They are: 

@ 

@ 

@ 

Badger Unit Drill Pad (SWWIU 001 0) 
Cotton Baby Drill Pad (SWMU 004~)  
DOE4 Drill Pad (SWMAU 001q) 

Based on data collected during the WFA, DOE concfuded that sufficient data existed for 
these three SWMUs to define the potential for release of site constituents. Data from 
the RFA indicate that there is minimal risk associated with these sites. DOE also 
concluded that the costs for further release sampling were comparable to the costs, 
associated with the proposed corrective action. The most cost-effective actions for 
these sites are the proposed barriers. For these reasons, DOE proposed to'implement 
corrective actions for these three SWMUs, rather than including them in the voluntary 
RNCA program. The corrective action proposed for each site will assure no migration 
of site Constituents. 

Section VI (3) of the proposed Subpart S rule provides guidance for completing 
voluntary corrective actions. Section VI (3) states that "...an ownerloperator may take a 
wide range of remedial type activities at RCW-permitted facilities without triggering the 
need for formal approval by the Agency or modification of the permit. Such activities 
include, for example, treatment, storage, or disposal of any nonhazardous solid wastes; 
excavation of hazardous wastes for disposal off-site; less-than-90 day storage or 
treatment of hazardous wastes in tanks; and treatment of contaminated groundwater in 
an exempt waste water treatment unit." 

On December f 9, 1995, the EPA submitted a letter providing formal comments on the 
Work Plan. On pages 3 and 4 of this letter, the EPA requested additional information 
regarding the implementation of corrective actions at SWMUs 00'1 0, 001 p; and 001 q to 
demonstrate that there will be no migration of hazardous constituents from these units 
after corrective action and closure at levels that could present a hazard to human 
health and the environment. The EPA also requested that the DOE elaborate on the 
following remedy selection factors applicable to each site: long-term reliability and 
effectiveness; reduction of toxicity, mobility: or volume; short-term effectiveness, 
implernentability; and cost. 

In respcjnse to EPAs letter to DOE of December d 9, 1995, this section of the Final 
Release AssessmentlCorrective Action Report provides a sumrnary of data collected at 
SWMUs 001 0, 001 p, and 001 q, and additional information to demonstrate the 
effectiveness and appropriateness of the remedy proposed for these sites. 



Site descriptions for SWWIUs 001 0, 001 p, and OOlq are presented in the Work Pian 
and additional information is presented in the RFA. SWMUs 001 o and QOI p are both 
mudpits associated with wildcat petroleum exploration wells drilled in the 1970s. 
SWMU 001q is another mudpit that is associated with an exploratory boring drilled in 
1982 to collect stratigraphic, structural, and hydrogeologic data for the WPP site. 

Soil boring samples were collected from all three SWMUs in sampling events 
associated with the RFA. Figures 4 4. I , 14.2, and 14.3 depict mudpit dimensions and 
the RFA sampling locations for SWMUs QOI  a, 001 p, and 001 q, respectively. At each 
location, NMED drilled a borehole and colleded soil samples for analysis from within 
and below the mudpit. For confirmation purposes, DOE drilled a second, co-located 
borehole at each location and collected analytical samples from the same horizons. 

The total metals results from the RFA sampling events are summarized for SWMUs 
0010, OOlp, and O O l q  in Table 14.1. For each sample depth, Table 14.1 presents the 
maximum total concentration measured within each SWMU for each metai, and 
compares this maximum value to the range of WlPP background metals concentrations 
measured during the voluntary release assessrnent sampling (Table I .3). A total of 14 
background or upgradient samples were collected at the SWMUs included in the 
voluntary RNCA. ' The pooled analysis results for these background. samples 
presented in Table 14. I demonstrate that the total metals concentrations measured at 
SWMUs 001 o, 001 pI and 001 q are generally consistent with background 
concentrations measured at other SWMUs. 

Appticable Subpart S action levels fer total metals are also included in Table '14.1. The 
analytical results demonstrate that detected concentrations at these three SWMUs are 
well belaw the applicable action levels For metals. 

With respect to organic constittrents, the RFA stated that results obtained by NMED at 
SWMUs 001 0. 001 p, and 001 q were inconclusive due to elevated reporting limits and a 
lack of definitive confirmation data. in comparison, reporting limits obtained by DOE for 
organic constituents in the co-located samples were generally two or more orders of 
magnitude beiow the NMED reporting limits. Organic constituents detected in the DOE 
soil samples from the three SWwSUs inciuded halogenated VOCs, (e.g. , chloroform, 
chlorinated ethanes/ethenes, and chlorinated benzenes), and BTEX constituents 
(benzene, toiuene, ethylbenzene, and xylenes). Maximum concentrations measured 
within and below the SWMUs were less than 30 parts per billion for both the VOC and 
BTEX parameters. In comparison, review of Table 1.3 reveals that proposed Subpart S 
action levels far VOC and BTEX constitLients are in the part per million (mg/kg) range. 
The maximum concentrations measured for these constituents in SVVMUs 001 ~ 001 p, 
and O O l q  are two orders of magnitude or more beiow the proposed Subpart S levels. 

The results obtained by both MMED and DOE during ihe RFA indicate that no sources 
or releases of hazardous constituents exist at SWMUs 001 0, 001 p, and 001q that are 
above applicable risk-based action leve!s. Furthermore, the low concentrations 
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Table 44.1. Comparison of Totat Metals Results to Action Levels. SWMUs Proposed for Corrective Action and Closure 

Background Background Maximum Maximum Cotton 

Concentration Concentration Concentration Concentration Concentration ~ ~ g l k g f  
Minim u m Maximum Badger Unit Baby Unit Maximum DOE-1 Subpart S Level 

Metal Analyte (mglhg)'.' (rnglkg)', (rn~/kg)~ ( t ~ ~ g l k g ) ~  (mglkgy 

32-24 inches bgs 
Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
'Total Chromium (Cr) 
'Total Lead (Pb) 
Total Mercury (Hg) 
Total Nickel (Ni) 
Total Seleniurii (Se) 
Total Silver (Ag) 
Total Thallium (TI) 

Total Arsenic (As) 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 0 

IU I Total Mercury (Hg) 
'Total Nickel (Ni) 
I'otal Selenium (Sc) 
rota1 Silver (Ag) 
Total Thallium (TI) 

mg/kg milligrams per kilogram 
bgs below ground surface 

80-90 Inches bgs' 

-A. 

----- 

0.15 U 
10 

025U 
1 UJ 
1 2  

0.01 u 
1u 

0.2 u 
0.5 U 
10 u 

0.5 J 
I O  J 

0.25 UJ 
2 

1.2 J 
0.01 u 

1 u  
0.2 u 
0.5 U 
10 u 

1.5 J 
120 
0.7 J 
26 

2.8 J 
0.06 
1u 

0.2 u 
0.5 u 

30 

2 J  
62 
1.8 
7 

5.4 J 
0.04 
1 u  

0.2 u 
0.5 U 
10 u 

2.3 
72 

0.5 U 
15 
51 

0.1 u 
10 

10 u 
1u 
NA 

10 u 
22 

0.5 U 

5u 
NA 
4 

NA 
NA 
MA 

ao 

2.1 
43 

0.5 u 
18 

200 
NA 
13 
NA 
NA 
NA 

0.77 
21 

0.5 U 
60 
5 U  
NA 
3 

NA 
NA 
NA 

1.1 
120 

0.5 U 
43 
I2 
NA 
7 

NA 
NA 
NA 

2.8 
69 

0.5 U 
53 
6 

NA 
10 
Nh 
PIA 
NA 

20 
6000 
80 

400 
400' 
20 

2000 
400 
200 
65 

20 
6000 
80 

400 
400' 
20 

2000 
4000 
200 
6$ 

'Background upgradient soil concentrations as presented in Table 1.3. The concentration ranges presented include the concentrations measured in background samples during the 
RFA. 
2Maximuiii concentration measured in soil samples collected from within the SWMU, as obtained from the Voluntary RNCA Work Plan for Solid Waste Management Units 
(DOENVIPP drafi 2115), August 1995. 
3Ac~on levels updated using the most recent toxicological criteria contained in the EPA Integrated Risk Information System (IRIS) database and the equations contained in Appendix E 
of proposed 40 CFR 264.521(d), FR Vol. 55, No. 145, IV A Systemic Toxicants, p. 30871. 
'No action levels are included in Subpart S for lead. Th6 aclion level of 400 rng/kg included in the table is the residential soil cleanup level recommended by the EPA Office of Solid 
Waste. 
'Thallium as thallium chloride. 
'The following data qualifiers are used as defined in the EPA Nalional Functional Guidelines for Organic and Inorganic Data Review (EPA, 1334): 

Result should be considered an estimated value. 
Aiialyte was not detected; value is the method reporting limit. 
Analyte was not detected; however. the reporting limit presented should be considered an estimated value 

2 
Ti 

? 
W 
%%r 

m.. w a 
@ 

J 
U 
UJ 

'Sanipliiig depths for releaso assessment samples varied wilhin this range for the different SVVMUs and sampling events. 



measured indicate that future releases of cuncern are unlikely. Based on the criteria 
provided in proposed 40 CFR 264.514 FR Vol. 55, No. f45, p. 30875, there are no 
releases of hazardous waste (including hazardous constituents) from these SWRIIUs 
that pose a threat to human health or the environment, even without corrective action. 
Thousands of similar mudpits exist immediately outside the WlPP boundary that have a 
greater human exposure potential, and the regulations do not require additional actions 
at these sites. 

Despite the minimal risk associated with. SWMUs 001 0, 004 p, and 001 q, 5UE 
proposed corrective actions in the Work Plan to assure no migration of hazardous 
constituents occur from these sites. The remedy proposed by DOE involved the 
capping of each SWMU with 6 to 18 inches of compacted caliche fill that would extend 
beyond the lateral extent of each SWMU. The caps would be covered with 6'to 12 
inches of top soil and seeded with native vegetation. 

The proposed caliche caps will provide a cost-effective barrier that can be implemented 
immediately and will essentially eliminate the already minimal potential for contaminant 
migration at SWMUs 0010: 001p, and O O l q .  The appropriateness of the caliche cap 
remedy is supported by the following: 

% Hydraulic conductivity tests on the caliche cap materials have measured 
mean permeability rates of 2.9 x I O 7  m/s for the envisioned cap. This low 
permeability is qimilar to that of the Mescalero Caliche formation. 

Infiltration at the WfPP site is extremely low. Investigations by BtM 
indicate that at \east 96 percent of precipitation is lost from 
evapotranspiration and that average infiltration is less than 0.5 inches per 
year. Infiltration aver many years may be essentially nonexistent. When 
coupled with the low permeability of the proposed cap. the probability of 
contaminant migration by infiltration is extremely low. 

. . .. . I. . .  

Migration of contaminants to documented groundwater in the Culebra 
formation, at 400 to 500 feet below ground surface, is not credible even in 
the absence of corrective action. At SWMUs 001 p and 001 q, located in 
the south and south-central portions of the WlPP site, groundwater may 
occur in the Dewey Lake formation. However, the  existence of Dewey 
Lake groundwater has not been conclusively demonstrated at these 
locations, and Dewey Lake wells at the southern WPP site boundary 
produce from depths of I8C to 265 feet. Migration of Contaminants from 
SWMUs 001 p and 001 q to Dewey Lake grolindwater is: therefore, also 
unlikely, paflicularly after corrective action and closure, given the low 
infiltration rate at the site and the low permeability of the proposed cap. 

Based on these considerations, the potential fur migration of contaminants from 
SWIwUs 001 0, 001 p, and 001 q to human or environmental receptors is low and would 
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be further reduced by the proposed cap. Although the capping-in-place remedy will not 
reduce the toxicity or volume of the mudpit constituents, these constituents will be 
effectively immobilized. 

Capping-in-place is anticipated to be more readily implementable and cost-effective 
than alternative remedies. Unlike other remedies involving excavation and removal, 
capping-in-place will not increase the volume of waste. Removal and placement of 
these wastes in a commercial landfill may also increase the potential for release of 
SWMU constituents and, therefore, represents greater potential liability for DOE. 

Capping-in-place with. low-permeability materials is a well-demonstrated containment 
technology that can be implemented within a short time and can be reliably maintained 
thereafter. The proposed capping materials are readily availabl'e, and implementation 
is expected to pose no significant safety threats. . 

The short-term and long-term reliability of low-permeability soil caps have been 
demonstrated at numerous other sites with greater potential for release and migration 
of Contaminants. The reliability of the caliche caps will be assured by DOE through 
proper design and maintenance. Erosior; will be controlled by the slope and design of 
the cap, and cap integrity will be verified by.periodic inspection. During the periodic 
inspections, deep-rooted vegetation that may aflect the integrity of the cap will be 
identified and removed. Evidence of burrowing animals will also be identified and the 
animals will be controlled, if necessary. Areas where the cap is compromised by 
erosion, vegetation, animals, or other activity will be repaired with compacted caliche. 

14.4 Summaw of Proposed Corrective Actions 

Analytical results from the RFA indicate that the potential for migration of constituents 
from SWMUs 001 0,001 p: and 0Olq is low. Furthermore, because the WPP Land 
Withdrawal Act withdrew the WlPP site from public use and the potential for future 
intrusive activities is low, the potential for exposure of SWMU constituents to human 
receptors is minimal. DOE believes that based on the above discussion, capping-in- 
place with a caliche cap is an appropriate corrective action to a55ure no migration or 
exposure from these SWMUs. This technology is expected to demonstrate greater 
overall reliability, irnplementability, and cost-effectiveness relative to alternative 
remedies. 

Because it is the EPA's intent to encourage voluntary corrective actions as described in 
the preamble of the Proposed Subpart S Rule, the DUE requests that the proposed 
corrective actions be granted for SWMUs 001 0: 001 p and 001 q prior to the issuance of 
the RCRA Part E3 Permit fgr the WIPP. If this determination is supported by both the 
€PA and NMED, the capped sites will be replanted with native vegetation, in 
accordance with guidelines developed in the WlPP Land Management Plan 
(DO€WV/PP 93-004j. The capping and replanting of SWMUs 001 0, OG1 p, and 001 q 
will be completed by DOE within one year foliowing approval from the €PA and NM€D. 
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SUBJECT: 

FROM: 

TO: 

D OE/WIpP-96-2209 

UNfTED STATES ENWRONMEHIAL PROTECTION AGENCY 
Region HI 

041 Chestnut Street 
Philadelphia. Pennsytvania 19107 

April 19, 1996 

Risk-Based Concentration Tabie, January-June 1 

Roy L. Smith, Ph.D. 
office of RCRA 
Technical & Program Support B m h  (3HW70) 

RBC Table mailing list 

Attached is the P A  Region III,rkk-based comentration 0 table, which we distribute 
semiannually to all interested parties. I ,  

IMP0w;lhrTMmGE 

EPA Region RT's Internet websire naw includes two versions afthe RBC Table. (These can 
be found at , http://www.epa.gov/reg3h~d/riskmenu.h6n?=Risk+Guidance. Once 
there, I'suggest you set a b o o h d  to e a s e h e  access.) One version can be brows& on- 
line, and a second (khtid) Version in .zTp format can k quickly downloaded. The c m t  
memo and background i@ormation are also included in both formats. 

We strong& encourage all RBC table users having I m e m t  access to obtain the table 
etectronicalb, rather than on m e r .  In this way, users cun access the most ament RBC 
table immeditrrely in a fom W can be wai dimctty for comparisons wirh daa or risk 
ksinma. rnilb&&?l meLAadWilials0 save M& qfpunak ofpuperprn year caid 
cost subst- less. 

* CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 

The table containr, reference doses and carcinogenic potency slopes (obtained from IRIS 
through April 1, 1996, HEAST through May 1995, the EPA-NCEA Superfund Health Risk 
Technical Support Center, and other EPA sources) for nearly 600 chemicals. These toxicity 
consfanrs have been combined with "standard" exposure scenarios to calculate RBCs--chanical 
concentrations corresponding to fixed levels of risk (Le., a hazard quotient of one. or lifetime 
cancer risk of l'w, whichever occurs at a lower concenuadon) in water, air, fish tissue, and 
soil. 

The RBC table also includes soil screening levels (SSL) for protection of groundwater 
and air. Most SS& were obtained directly from EPNOSWER's proposed SSL guidance 
document, to which we have added some additional SSLS based on the Same methodology. 
Sources of SSLS are noted the table. SSLs incorporate the same exposure assumptions as 
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RBCs, plus additional assumptions d e d  for intsr-media extrapolation. SSLS arc therefort 
distinct from RBCs, 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 EPA540l-R- 
941 105). 

The Region ILI toxicolo_eists use RBCs to screen sites not yet on the NPL, respond 
rapidly to citizen inquiries, and spotcheck f o m l  baseline risk assessments. The background 
materials provide the complete basis for all the calculations, with the intent of showing users 
exactly how tbe RBCs were developed. Simply put, RBCs are risk assessments run in reverse. 
For a single contaminant in a single medium, under standard defauit exposure assumptions, the 
RBC corresponds to the target risk or hazard quotient. 

RBcs also have several impOrtant limitations. Specifically excluded from consideration 
are (1) transfers from soil to air and groundwater, and (2) cumulative risk from multiple 
mntamham or media. Also, tbe toxicity information in the table has k e n  assembled by hand, 
and (despite extensive chechng awl years of use) may contain errors. It’s advisab1e”to 
cross-check before relying on any R€Ds or CPSs in the table. If y w  find any errors, pi& 
send me a note. - 

Many users  wan^ to know if tbe 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 or guidance, and should not be 
viewed as a substitute for a site-specific risk assessment. For sites where: 

1. A single medium is contpminattd; 

2. A single c o m d n a u t  conhibutes nearly all of the health risk; 

3. 

4. 

5 .  

6 .  

Volatilization or leaching of that conuminant 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 LE& in the RBC table are appropriate for the site; and 

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 FU3Cs would 
mt necessarily be appropriate. 

To summarize. the table should generaliy no1 be used to ( I )  set cleanup or no-action 
Levels at CERCLA sites or RCRA Corrective Action sites, (2) substitute for EPA guidance for 
preparing baseline risk assessmerus, or (3) detennine ifa waste is hazardous under RCRA. 
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ANSWERS TO FREQUENTLY ASKED QUESTIONS 

To help you b e a r  understand the REC table, here are answers to our most ofttn-askcd 
questions: 

I .  How mn the age-adjuned inhalcaion fmor (11.66) be less than the inhalation rate for 
either a child (12) or an aduli (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 CalCuIations 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 separarely as a carcinogen and a mn- 
carcinogen, while other contamiRants do not?, 

Arsenic is double-entered to ensure that the risk assessor realizes that non-carcinogenic 
correm are si@icant for arsenic. Otherwise, one might be tempted to accept a l e 4  risk (43 
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 Mncer nsks of up to le-3 can be accepted because the a ~ ~ + f s  are 
squamous cell carcinomas with a low mortality rate. Thus, non-carcinogenic RBCs represent 
an important limitation on acceptable arsenic concentrations. 

3. Many c o n t m ‘ m s  have no inhnled reference dose or carcinogenic porency slope in 
LRIS, ym these numbers appear in the RBC &le uith RUS@en QS rhe source. &re did the 
numbers come from ? 

Most inhaled reference doses and potency slopes in tbe RBC table are converted from 
reference concentrations and unit risk values which do appear in IRIS. These conversions 
assume 70-kg persons hhalhg 20 m3/d. For example, tbe hhalation unit risk for arsenic (4.3e-3 
risk per pglm’) is divided by 20 d Id  and multiplied by 70 kg times lo00 pglmg, yielding a 
CPSi of 15.1 risk per mg/kg/d. 

4. Why does the RBC table base soil RBCs for ca&nium and manganese on refeeme 
doses thut apply on& to drinking water? 

?he RBC table’s use of the drinlang water RfDs for udmium 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 lII would use the food RfDs for soil 
ingest ion . 

At thp time, only two substances (as far as we know) have distinct oral RfDs for water 
and food-c;tclmium and manganese. Adding the two foal RfDs to the table would require an * 

enW column, which would be about 99.9% blank. Tbe table has become so crowded that it 
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would be diffkuh to aaxmmdate a m t k  coIumn. Atso, we've given this problem a relatively 
low prioriy bccausc tbe table's primary purpose is to identify environmentaI problems needing 
furtber study. RBCs were Ever hmkd for uncritical use as cleanup Ievels, merely to identify 
potential problems which need a closer look. 

5. T;yhat is the source of the child's inhalation rclfe of 12 m3/d? 

The cala&ticm comes from bask physiology. It's a scalrng of the mass-specific 20 m3/d 
rate for adults from a body mass of 70 kg to 15 kg, using the two-thirds power of mass, as 
follows: 

Let: Wcm = mass-specific child inhalation rate (m3/kg/d) 
IRc = 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 (70-9 = (IRcm) x (19') 

IRcm = (0.286) x (70.63 + (W') = 0.286 x 2.807 = 0.803 m3/kg/d 

IRc = IRcm x lSkg = 0.803 m3/kg/d x 15kg = 12.04 m3/d 

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

20 x (15 f 70).333 = 11.97 (different from, but' acridly more correct than, 12.04 
because of rounding error in calculating by the long form). 

6. CM the o d  &Ds in the RBC table be applied to &mal exposure? 

Not directly. EPA's Office of Wesearch and Development is working on dermal R f D s  
for some substanus, but has not yet produced any frnal values. When dermal EUDs do appear. 
they will Uryjodxedly be based on absorbed dose rather than administered dose. Oral RfDs are 
(usually)basedm A - 'itered dose and therefore tacitly include a GI absorption factor. Thus, 
any use of oral RfDs m dermai risk c a l e  would have to involve removing this absorption 
factor. 

7. Ihe W l e s  table in the RBC background docwrzerzr Lists the averaging time - 
for mn-carcimgem as "ED *365 '. what does thar mean? 

ED is expos~re duration, in years, and '*' is tbe computerese symbol for multiplication. 
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 realty adjWed 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.) 
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8. wh>) is inorganic lead not included in the RBC table? 

The reason that lead is Illissing from the RBC table is simple, and fundamental: EPA has 
no reference dose or potency slope for inorganic lead, so it wasn't possibIe to calculate risk- 
based concentrations. EPA considers lead a special case because: 

(1) Lead is ubiquitous in all media, so h v  exposure comes from multiple soufces. 
Comparing single-medium exposures with a reference dose would be misleading. 

(2) If EPA did develop a tefererm dose for kat3 by the same methods other r e f e m  doqs, 
we would probably fiDd that most pcople already exceed it. Siace =A already kmws 
this and is moving aggressively to lower lead releases nationally, such findings at 
individual sites would be irrelevant and unduly alarming. 

(3) EPA decided to take a new approach to distinguish important lead exposures from trivial 
ones. EPA developed a computer model (the IEC'BK model] which predicts children's 
blood 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 poiicies on lead which effectively substitute 

for RBCs. The EPA Office of Solid Waste bas re1eased.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 c 0 U e c t i . q  
certain types of data and modeling children's blood lead with the EWBK model. For the 
purposes of the RBC table, the de facto midenrial soil number would be 400 mg/kg. For water, . 
we suggest 15 ppb (from tk national EPA Action kvel), and for air, the N a t i o d  Arnbi& Air 
Quality Standard. 

9. Where did ihe potency s b p a  for carcinogenic PAtts come from? 

The source of the potency slopes for PAHs is "Provisional Guidance for Quantitative 
Risk Assessment of Polycyclic Aromatic Hydrocarbns," Final Draft, EPA Environmental 
Criteria arwl Assessment Ofke,  Ckiumri, OH. It's available ftom NTIS as document m b e r  
ECAO-CIN-842 (March, 1993). Tbe slopes are expressed in terms of order-of-magnitude 
equivalence factors relating the compouods to benzo[aJpyrenc; we haveconverted these TEQs 
to potency slopes to fit the format of the table. 

10. May Iplease have a copy of the January 1991 RBC table? 

We're sorry, but no. The RBC table doesn't represent regulation or guidance, so,past 
issues have no legal i m p o m .  Each time we update the table xe destroy all obsolete copies, 
el&tronic and paper. We do this to ensure that only or+ set of RBCs, the m e  based on c G e m  
information, exists at any time. 

11. I've noticed that some soil RBCs are one million pans per million. Since some of 
whm is that basis for these these' substances are liquids, that's obviously riiiiculorfs. 
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A soil RBC of one million parts per million means that no amount of the contaminant in 
soil will cause a receptor to excecd the oral reference dose by incidental ingestion of soil. In 
fact, some contaminants would have RBCs of more than one million ppm, but the algorithms 
cap concentrations at 100%. The reaSOn we retain these admittedly impossible numbers is to 
let users see that the contamjnant is not a threat via soil ingestion. 

However, it's important to realize that tbe RBC calculations do not consider the potential 
of soit contamhams to leach to groundwater or escape to air by volatilization or dust 
entPainmenr. To consider these inter-msdia transfers, it's necessary to either monitor air and 
groundwater, or to use a mathematical model. Measured or modeled air and groundwater 
corncentrations should then be comparcd to the RBCs for air a d  tap water. 

We have begun to irrOrporate iaCer-media transfers into r k  RBC table in the form of soil 
screening levels (SSLS). However, EPA Headquaners has proposed only about a hundred SSG 
sofar,sothelistisstillrathershm. 

12. P h e  ciaborate on tht m a i n g  ofthe 'w' source codein the &L?. 

The "W" code means that a reference dose or potency slope for a contaminant is 
cumntly 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 withdnwn numbers in the table because we still need to deal with these 
co- during tbe somehes very long delays before replacement numbers are ready. We 
take the position that for the purpase of screening an obsolete RBC is bener than none at all. 
The 'W' code should Serve as a clear warning that before making any serious decision involving 
that contaminant you will xed to develop an interim value based on current scientific 
understanding. 

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

13. Can I get copies of supporting c2Ocumru.s for inrerim toxiciry constants which are 
coded "E " in the RBC table? 

Unfortunately, Region 3 does mt have a complete set of supporting documents. The 
EPA-NCEA S u p e M  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. Ibe RBC tables contain only rhe b r i m  values (those with 
"E" d e s )  that we've either ourselves or otherwise obtained copies of. There may 
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be many more interim values of which we arc 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. 

It has been NCEA's policy to deny requests for documentation 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 assessments, or even the interim numbers, 
are current. We've decided to discontinue distributing information that may be misleading. If 
an "E"-coded conxaminant 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 "HIS I S S U E  OF THE RBC TABLE 

New or revised EPA toxicity c0rxxam.s are now marked with "**" before the contamirrant 
name. This is to help users quickly pick out substances with new RBCs. Formerly tbese 
contaminants were printed in underlined boldface ype that copied badly. A new basis ccde. 
"M" far SICL, has been added to the upper right corner of each paes. This code denotes s i 1  
screening levels for groundwater protection that are based on EF% Maximum Contamjnant 

. Levels. - - 
If you have a question about the RBC Table, please call the Superfund Technical Support 

Section at 215-566-3041 (please note this new number). Please limit your questions to geIleral 
RBC issues; if you have a question about applying RBCs to a site, please contact the FPA 
Regional Office handling the project. Thanks for your help and cooperation and we hope that 
the RBC Table continues to be a useful resource. 

I have one last announcement-I'll be leaving Region III at the end of May, 19%. As 
a result, I'll no longer be able to answer your questions about the RBC table. However, Region 
111 wili continue to distribute and support the table, and other Regional toxicologists will be 
available to help you. 'Ihank you all for your irnerest and support; it's been a privilege working 
with all of you. 

Attachment 
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Background Information 

Roy L. Smith, Ph.D. &EPA Toxicologist 

Development of Risk-Based Concentrations 

General ‘k . 

!kparae carcinogenic and noncarcinogenic &-based concenh-ations were calculated for each 
compound for each pathway. Tbe concentration in the table is the lower of the two, rounded 
to two sign5cant figures. The following t e r n  and values were used in the calculations: 

9,- 

doPe Oral (risk per m%Lg/d): 
-@C Potary SlOPe inhaied (risk per mg/kg/d): 
Referaxe dose oral (mg/kg/d): 
Ref? dose inhaled (m%kg/d): 
Target G ~ C Q  risk: 
Target hazard quotient:’ 
Body weight, adult (kg): 

Avc~agi~g * Carcinogens (d): 
Averaging h non-gens (d): 
Inhalation. adult (m3/d): 
Inhalation. child (&Id): 
lnhxlarion faunr. age-adjusted ( d - y k g d ) :  
Tap water aeStiOn, adult (Ud): 
Tap watQ WeStiOn, age 14 (Ud): 
~ a p  water insestion fanor, age-adjusted (Lykgd):  
Fish ingcstiim Wd): 
Soil ingestion. adult (mg/d): 
Soil hgdm, age 1-6 (mgfd): 
Soil ingestion fiaor. age sidjuned (mg-yhd): 

1 BodY~&rgc1-6ocg):  
I 

Residcnricrl: 
Exporn fresuarcy Wy):  
Exposure W o n ,  total (y): 
Exposun W o n ,  age 14 0): 
Volarilizaria~ faxor (Um3): 

0 

b 

a 

0 

1 e-06 
1 

70 
15 

25550 
ED*365 

20 
11 

11.66 
2 
1 

1.09 
54 

100 
200 

114.29 

Cpso 
CPSi 
RfDo 
RfDi 
TR 
THQ 
BWa 
BWc 
ATc 
ATn 
lRAa 
I R A C  
IFMj 
IRWa 
IRWC 
IFWadj 
IRF 
IRsd 
lRsc 
IF sadj 

350 EFr 
30 EDtot 

6 EDc 
0.5 K 
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I Exposure duration e): 25 ED0 I 
*: Contaminant-specific toxicological constants. .me priority among soou~cts of toxicologicai constants was t~ 

Support. Center, (5) withdrawn from IRIS OK HEAST, and (6) other EPA documau. Each soum was usbd only 
if numbers from higher-prionty sources were unavailable. The €PA superfund Health Risk Technical Support 
Cmer,  pan of tk EPA Nafonal Center for Environmeatal Asesment in Cincinmi, develops provisional RfDs 
and CPSs 011 request for contamhuts mt in IRIS or HEAST. lhest provisionrl value are lokled 'E = EPA- 
NCEA pmvishal' in the table. It is possible tbey may be obsolete. U one of the 'E' ansfants is impom to 
a Superfund risk asscsstncnt, consider muestina, through a Regional risk assessor, a new urnvisional value. 

 follow^: (1) IRIS, (2) HEAST, (3) HEAS'T dternativt m o d .  (4) EPA-NCW Hulth Ritk Technicll 

Age-adjusted factors 

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

- 

Air 'nhalation 
m1.y - EDc * IRAc ( E D t o t . - E D c ) *  IRAa IFAadj - - + 

BWa kg-d  BWc 

I Tap water ingestion 
tey - E D c *  IRWc ~ ( E D t o t - E D c ) .  IRWa IFWadj - - 

BWc BWa k q - d  

Soil ingestion 
IFSadj  = ( E D t o t  - E D c ) *  IRSa EDC I R S c  

+ 

BWc BWa k q  d 

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 lo-' were considered volatile. The list 
m a y  be incomplete, but is unlikely to include false positives. The equations and the volatilb- 
tion factor (K, above) were obtained from RAGS II3. Oral potency slopes and reference doses 
were used for both oral and inhaled e.qmures 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 oral RfDs for both volatile and non- 
volatile compounds. . RBCs for carcinogens were based on combined chiidhood and adult 
exposure; for noncarciwgens RBCs were based on adult exposure, 
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T R  ATc 1000s m c  u p =  mg 
L EFr - ( [ K  - IFAadj  CPSi] + [IFWadj CPSo]) 

Non-car cinogens 
THQ BWa ATn 1 0 0 O E  RBc y =  ng 

K .  IRAa IRWa EFr e EDtot + -  
R f D i  R f D o  Ambient air 

Oral poteocy dopes aad referems were used wbze inhalation values were not available. RBCs 
for carcinogens were based on combined childhood and adult exposure; for noncarcinogens 
RBCs were based on adult exposure. 

TR - Arc 1 O O O E  
E? = =Q 
a’ EFr IFAadj C P S i  

Non-carcinogens 
THQ RfDi BWa ATn 1 O O O E  mc E = mG 

E3 EFr EDtot - IRAa 
Edible f& 

All RBCs were based on adult exposure. 

Carcinogens 
TR * BWa ATc  

1oooQ 

RBc ag = 
IRF CPSO 

kq E F r  EDtot 
h7 

Non-carchogens 
THQ R f D o  * BWa 

kP IRF EFr EDtot 

ATn mc mg = 

l O 0 O Q  
kg 

CommerciaVindustrial soil ingestion 

RBCs were based on adult occupational wrposure, irrhiding an assumption that only 50% of total 
soil ingestion is work-related. 
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Non-carcinogens 
ap = THQ R f D o  BWa ATn 
k9 

EFo ED0 IRSa FC 
106 .Q 

k9 
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 

k9 
Non-carcinogens 

nrp = THQ R f D o  BWc ATn 
k9 I R S c  EFr EDc 

Development of Soil Screening Levels 

General 

In December 1994 the EPA Office of Solid Waste and Emergency Response proposed Soil 
Screening G u i W  (Document 9355.4-1, PB95-963530, EPA540/R-94/101, available through 
NTIS at 703474650). 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 weening levels for 107 substances. (Note: EPA released an updated draft of this document 
in early 19%. We have decided to wait until the SSL guidary=e is final before changing the RBC 
table.) 

Consistent with this new guidance, the risk-based concentration table now includes two columns 
of generic soil screening levels (SSLS). OSWER's 107 proposed soil screening levels have been 
added verbatim. In addition, the proposed SSL methodology bas been used to calculate soil 
screening levels for more substances, which are also included m tbe new table. The table clearly 
distinguishes the OSWER SSLs from the "unofficial" ones. 

These SSLs provide reasonable maximum estimates of transfers of contaminants from soil to 



EPA Region UI Risk-Based Concentratim Table: R.L. Smith (April 19. 1996) 5 

other media. One column contains soil concentrations protective of groundwater quality; tbe 
0 t h  conrains soil concentrations Protective of air quality. "Protective" is defined in the same 
tenns as the risk-based concentrations for tap water and air - that residential contact scenarios 
will yield a fixed upper bound risk of 10-6 or a ftxed hazard quotient of 1 (whichever occurs at 
the lower concentration). 

O m ' s  SSLS should be used only within the framework proposed in rhe guidance document. 
The a&iitional SSLs included in the RBC table are intended for the same uses (although they 
obviously carry less weight than the formally proposed nwnbers). 

'we SSLS are based on the following assumptions: 

Input variables 0 Value Symbol* 
surface soil moisture wntent (glg) 
vadose u)Iy soil moisrurr content (kglkg) 
surfax soil bulk density (glan') 
Vadose 2131~  soil bulk density (kg/I..) 
Surface soil particle density #m') 
Vadasc ~DDC soil particle density @/an') 
Total surface soil porosity CL pore /L soil) 
Total vadose tone soil porosity (L p o d  soil) 
Air-filled surface soil porosity (L airL soil) 
Water-filled surface soil pdrosity (L watcm, soil) 
Air-filled vadose tom soil porosity (L airk soil) 
Water-filled vadose anoe soil porosity (L watctn soil) 
Organic carbon fraaion of surface soil @g> 
Organic carbon fraction of vadose mne soil (g/g) 
Dispersion €actor for 0.5 acres (glm's per k g d )  
Panicuiatc emission factor (m'kg) 
Exposurr interval (s) 
Dilution-anmuafion M o r  (unitless1 

0.1 
0.2 
1 .s 
1.5 

2.65 
2.65 
0.43 
0.43 
0.28 

0.15 
0.13 
0.30 

0.006 
0.002 

35.1 
6.79e+08 
9.5Oe+08 

10 

I I. 

... . L.. 

With two exceptions -bed in the following section, SSL calculafions were based on the same 
algorithms presented m the OSWER draft SSL guidance document. For details of the 
calculations (ard for g-ral background i n f o d o n  on'SSLs), I smugly recommend consuking 
that document. The "unofficial" SSLS were developed under the following conditions: 
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Soil Screening Levels for Inhalation 

Inhaled referem doses and pocency slopes were used if available. If inhalation values w e n  not 
available, oral RfDs and potency slopes wen  substituted. SSLs were calculatad only for 
mbstams for which aqueous solubility, Koc, Henry's Law constant, and diffusivity in air w e n  
available, SSLs were calculated only for substances for which a volatilitation factor could bc 
calculated. This was done because OSWER's large proposed particulate emission factor 
rendered it pointless to estimate SSLS for paniculate emissions alone. The frnal calculated SSL 
shown in the RBC table is thc W e r  of the risk-based SSL and the soil saturation 
concentration. All calculated SSLs were rounded to 2 significant figures. 

Tbe OSWER risk algorithms for inhalation were revised in order to be consistent with tht rtst 
of the RBC table. Only calculated SSLs were affected by his; SSLS proposed by OSWER are 
presented verbatim. calculated SSLs for inhalation of carcinogens were based on an inkgrated 
?*e exposure,r+er @an am$ ewpp; SSLs,@r .inhalation of noncarcin0gex.u were based 
bn adulf'exposure 6 r  350,hays per year iather than' 365 days per year. The following 
algorithqwere used to calculate. inhalation SSLS: 

- 
Carcinogens. 

! 

. . : ,'. 
Soil '&ning k . l s  for Groundwater Use 

I , L  

All algorithms were as proposed by OSWER. MCLs were used as target groundwater 
corrennations if available. Jf MCLs were unavailable.tbe risk-based coocenuation in the "tap 
water" column of the RBC table. was used as the target grouxxiwatm concerntion. All SSLS 
for grgmdwater are based on a Woo-attenuation factor @AF) of 10. Since thcse SSLS Scaje 
k l y  with . .  DAF, the SSLS for DAF=1' would be ten times lower. They were omined to 
comewe space. All groundwater SSLs were rounded to 2 significant figures and capped at 
unity. 
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Aldicrrb aulfonc 
Aldrin 

!!!4!?! ._ ... . I- ~" 

MY-.--- - 
Gyl rlcohd 

fl!.!?&!!!!! .-_. -- .. . .-. . -I 
Allyl chloride 

Aluminum phoaphidc 
Amdro 
hmcttyn 
m- Aminophcnol 
4.Aminopyidine 

Ammonis 
Ammonium sutrnmnte 

Antimony and compouirds 
Antimony pcn(mcidc 
Antiiy w!ium lndralc 
Antimony tetroxide 
Antimony trioxide 

Anmile 
Arrnic 

!!!!i"iu .. 

A n i l k  ..___ . . 

bP&.-l----. . - . 

AJ=kQ!!!rc!nwn) .- - -.-. 

67641 1.00fi*01 I 
75865 7.00E-02 H 4.00E-02 A 

75078 6.00E-03 I 1 . 4 3 E U  A ., - 
HE62 1.00E-01 a 57113-06~  

. _ _ _ . .  . --.I.. ..-. , 

62476399 1.301142 I 

---..- 107021 2 . E p 2  M , . J . I IEW I 

79061 2.00E-04 I 1.JOECOO I 4.SJEfi00 I 
79107 5.00E-01 I 2.86E-04 I 

107131 I.00E4! n. ,-?:zE-04 I 5.4OR-0L I 2.38E-01 I --. _-.-----.- 
I5972601 1.00E-02 I 1.00E-02 n 

I596845 l.50f!-0I I 

'1644884 l.00P.-03 I 

116063 

309002 3.00E-05 I 1.70E+Ot I 1 7 1 E l O l  I 

E E - 0 3  I I._._- _..__--. .--. - 

!?.Z?F -zo_p:8 I ' _. .. _-_._ ..__^.. -. . . . ... - 
lOtl86 5.00E-03 I 

107051 5.00E-02 w 2.86E-04 I 

---I__. . -- 7429905 1.OOP.+OO r , ,., - 
20859738 4.00&04 I 

6748529! 3.008-04 
834128 9.0011*01 I 
591275 7.00E-02 91 

304245 2.00E-03 I I  

.-.-.-. .. 

,E%! 1- . _-. .. "2 50li43 I 

. .62J!?  . - ....- 2:aa!i-!?..-?:!oE-0? I ._._ . 

76644 I7 2 86892  I 

7773060 2.00E-01 * 

7450360 4.00E-04 I 

1314609 5.00l!-04 II 

.E!?-. -WE-?? I' I -. .__-- ._ --. . - .- . -. 
1332316 4.0R-04 H 

1309644 4.00E-04 M 

N11324JJSO!P2 I . _  _ _ ~ - - - _ . .  . --._. 
150578 5.00R-02 n 2.30E42 I 2.49P.42 I , 

7440382 3.00E-04 I 

7440382 1.5OE!OO I I JlE*Ol 
--A 
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0.73 n 0.27 w 410 n 16 w 

73 n 27w 4100011 16OOn 

O?.!l- 0.41 n 610 n 
10 w 

.--_ 

- -  
-, . L . .__ . . -- 3.z.c I__ 

-. 23II ,̂  ~. 

0.073 H 0.027 n 41 n 1.6 a 
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130 w 270011 18406 a 160000~ 
260 M 9511 1JoQM)w 5 M o n  

. -  37 w I d *  20000u 7 u ) n -  
0 0 0 7  c 0.00035 c 0.64 c 0.072 c 

I)(HK)81 c O.ooo(1 c 0.74 c 0.013 c 

5.5 
1.6 a 

0.0014 c 0.6007 c 1.3 c 0.14 c 

,220 n 8 1 ~  l m w  4 7 0 0 ~  
41011 61oooO a 2M00r 

0.26 a 0.09) w 140 w 
0073 w 0.027 w . 41 a 

lldooo 
120 a me 
6.1 e U O O e  ,1100 a 

C0l-c O.Oo0  7.1 a 0 . 0  c 2 7 m  a7 
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205992 
203089 

50321 
86748 

21W19 
53703 

.__-- - 

206440 4.00E-02 I 

86737 4.00E-02 I 

129ooo 3.00842 I 

67747095 9.00E9 I 
26399360 6.00E-03 H 

l6lOldO I.JoE-02 I 

72171% 4.00E-03 I 

239SO515 7.5OE-02 I 

1918167 1.308-02 I 

709911 5.FE9 I 

2312358 2.00862 I 

--- 

io7197 z.00~-03 
I 3 W 2  2.00f!-02 I 

122429 2.008-02 I 

60202901 I.3OE-02 I 

57556 2.00Ef01 H 

52125538 7.00E-01 H 

107982 7.00E-01 H 

-... -----. 

-- 

-- ._ 
1133577s 2.5OE-01 I 

51630581 2.5OE-02 I 

- 110161 I.OOSg3 I 

13S93038 5.00E-04 I 

75569 

91225 

E ! ! !  --A!!??' ' 
299843 5.00E-02~ 
83794 4.00E4.3 I 

! 6 ~ 1 ~ 0 5 0  .Z.J~pz02 I 
7783008 5.00E-01 I 
7712492 5.008-03 I 

630104 I.00E5l3 I I  .-._- 

7.308-01 8 6.lOE-01 e 
7.3OE-02 8 6.108-02 1 . 
7.30840 I 6.lOE*OO vu 

2.00E-02 n 

7.30B-03 e 6.10E-03 I 
7 . 3 0 @ + ~ - ~ .  6.108+00~ e.- 

. -.---.--̂ .. ----_. 

88 e 3.6 e 0.43 c 780 c 9.2 c 

150 Y 61 I 
S4u OH)(W,N 3 1 0 0 ~  IS0 n 

73 H 7.3 N 2.7 n 4100 N 160 H 

730 H 

730 n 71 n 2711 4 1 0 0 0 ~  1 6 0 0 ~  
470 w 47 H 11 w 27000 n I O 0  u 

...- . - . ------. . '3 M. -2'*2!!!!?*-.-!600 .. . ._-- 
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Strontium, stable 

Syslhanc 
-!L-... 2 3 7 8-TCI)I) - (dioxni) 
Tcbulhiuron 
Tcmephos 
Terbrcil 

2~,4,6-Tc~mchtornphcriot 
p,r,r,r-Temchtororolucnc 

Tclnelhyl t a d  

. .- ..... -- . -- .-..___, . . . . ---..,.._.. 

D OE/wIpP-96-2209 2a 

3300 N 

180 N 

0.56 c 

150 n 

0.2s c 

0.73 n 

37 H 

22000 n 

I I  n 

1600 H 

910 n 

41.07 L 

730 H 

470 n 

0.91 n 

37 H 

-- 

--.. 

--- 

--... 
2600 N 

--. 

1.8 H -_.. . 
0.41 c 

0.052 c 

330 N t 2 o N  1-N 7600 
11 N 6.8 N loo00 N 

0.92 c 0.026 c 40- 
I3 N 5.4 M 8200 N 

0.023 c 0.012 c 21 c 
0.073 Y 0.027 N 41 N 1.6 

3.7 (I 1.4 N 2000 N 

( I O N  lEt06 N 47000 
1.1 I( 23 0.41 N 610 -. N 

91 N 

... - -. 
2zo0 N 

- -.-- .----- 
lo00 n 2 1 0 ~  410060~ ldooo 14M a Z a  

'E?!*E --.- _- ___._ 4E45c__l!.oa.c ... - .  . . . 
260 N 9 5 N  1-N 5500W 
73 W ,27 Y 41000 H 1600 w 

'?.? -._- - ._. t 8 N  27000N _I_--_- 1060~ 
51 N 2 n  

---- 
0.091 N 0.034 N 

3.7 w 1.4 N 2OOO N 71 N 

1.1 N 0.41 N 610 H 2 3 u  91 N 0.69 h .- 
0.24 c 0.12 c 210 c 2s c 

0.031 e 0.016 c 2 9 C  3.2 c 0.4 e 0.001 a 

I 

12 c I t  e 0.0) 8 I.1-.-. - 3.1 c 0.061 c 110 c 

. l l 0 0 N  110 Y 4 1 ~  6 1 0 0 0 ~  uoO* 
0.00053 c 0.00031 c 0.00016 c 0.29 c 0.032 c 

n c  2.e c 026 c 0.13 c W.! 
I8 n 1.1 M 0.68 N Id00 Y 39 a 

.. -. 

0.0037 H 000037 N 0.00014 H 0.2 I( 0.0078 N 000661 N 0-4 

--..- '40000n 84oqq --.- -.. . 
2.6 n 0.26 N 0.095 Y I40 H 5.5 W 

0.4 8 

-- I*- .. 3.3 H 9-? .....-- -0,12L-E??.! -..__ 7 Y . .  . 
2.9 H 0.29 N 0.11 Y 160 N 6.3 w 

2.9 H 0.29 N 0.11 Pf 160 N 6.3 I 
7 r  

3.3 w 0.33 N 0.12 N IO0 N 7 *  
- 3 3 H 0.33 w 0.12 N 1)6 N 

Thallium sulfate 7446186 8.00E-05 I 

? ! ! e !  .- . . . - .-.- 28249776 I.OOE?2 I 370 n -.-<. -..-.._ ..--- 
41 61000 N 

1.1 N 0.41 N 610 N 

2 - ( T h i o c y r n o m c l h y i l I 1 1 ~ 1 ~ ~ t ~ ~ ~ l h i ~ ~ ~ l c  21564170 3.001!-02 H 1100 N 110 N 

Thiofanox 39196114 3,OO1!.04 H I I  n 

- I-- ---_. L.-- . 1 1 o N  IdOOOON 0 0 0  2 S W W  23364051 I.o,01!-02 I t Thjophmatc:mcthyl ..__ -- ..._. - 
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Toluene-2,Sdiamine 
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DOUWIPP 96-2209 

FINAL SOIL TCLP AND TOTAL ANALYTICAL RESULTS 
VOLUNTARY RELEASE ASSESSMENT 

This document has been reproduced directly from the best possible copy. 
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DOE/WIPP-96-2209 
Final Soil TCLP nnd Total Anulylicrrl Rciult9 

Voluntvty Rclevir Aiirsimcnt 
SWMU #001 t, Mudpit IMC 374 

IlOLE Number: IIOLIS # I  1 1 0 1 . 1 ~  111 HOLE # I  HOLE #2 IlOLE #2 IlOLE #3 HOLE #3 HOLE #4 HOLE #4 
Depth (inches): 12-24 12-24 (lXJl3 60-72 12-24 60-72 12-24 60-72 12-24 60-72 

TCLP Sample Date: 7/31/95 713 1/95 713 1/95 713 1/95 713 I195 713 1/95 713 1/95 8/2/95 8/2/93 

711196 7/1/96 . 7/1/96 7/1/96 7/1/96 7/1/96 7/1/96 
TCLP Slrniplr Numbers: M-95-037 I<A-i)5-038 RA-95-042 RA-95-044 lU-95-046- KA-95-048 RA-95-050 RA-95-058 RA-95460 

Total Sample Date: 7/1/96 
Total Sumple Numbers: RA-96-035 NA . RA-96-036 RA-96-037 RA-96c038 RA-36-040 RA-96-042 RA-96-044 RA-96-046 

Anulytes 

Metols 
’I*( ’I . I ’  Aisr~iic ( As I 
Total Arsenic (As) 
’K‘I.P 13ariuii (I3ii)  

Total Bnrium (B:i) 
TCI.1’ Cadmium ((’(1) 
Total Cucltnlunr (C‘cl)  
‘I’CI .I’ Clrrorullllll 
Total Clironiitini (Cr) 
.l‘CI.l’ I x n d  (1%) 
Total Leud (PI)) 
TCl,l’ Mercury ( I  lg) 
Total Mercury (IIg) 
TCI.1’ ‘Ilralliurii (‘1’1) 
Total Thiilliuni (TI) 

0 I IJ 
0.5 

10 
0.05 I I  

0.5 I J  
0.2 I J  

4 
0.5 IJ 

1 .s 
0.0002 [I 
0.02 UJ 

0.2 I) 
20 U J  

0.4% u13 

I I J  
NA 

0.06 U B  
NA 

0.05 I I  
NA 

0.2 I J  
NA 

0.05 IJ 
NA 

( 1  0002 IJ 
NA 
2 IJ 

. NA 

I IJ 
0.6 

0.6 Ul3 
15 

0.06 
0.5 U 
0.2 u 

5 
0.5 u 

1.6 
0.0002 IJ 
0.02 UJ 

2 u  
20 UJ 

0.2 I J I  I 
0.7 

0.6% Ul3 
16 

0.05 IJ 
0,s 11 
0.2 I J 

4 
0.5 U 

1.6 
0.0002 I J 
0.02 UJ 

0.2 II 
20 UJ. 

I I I  
O.%t 

0.45 m3- 
I4 

0.05 I J  
0.5 u 
0.2 IJ 

. s  
0.5 IJ 

1-7 

0.02:UJ 
2 I J  

20 UJ. 

0.0602 

0.1 I J  
0.4 

0.83 B 
12 

0.05 
0.5 u 
0.2 CJ 

3 
0.5 U 

1.1 
0.0002 UJ 

0.02 U J  
0.2 IJ 

20 UJ 

0.2 U I 3  
0.7 

0.48 UB 
16 

0.05 u 
0.5 u 
0.2 u 

4 
0.5 u 

1.5 
0.0002 IJJ 

0.02 UJ 
0.2 u 
20 UJ 

1 IJ 
0.6 

0.3 UB 
9.3 

0.05 li 
0,s 1) 
0.2 u 

3 
0.5 u 

1.2 
0.0002 UJ 

0.02 UJ 
2 I J  

20 UJ 

I 1 )  
0.8 

0.36 lJB 
20 

0.07 
0.5 11 
0.2 IJ 

2 1J 
0.5 U 
1.4 J 

00002 UJ 
0.02 UJ 

2 IJ  
20 UJ 

D a h  qualilicn and nlil~rctirticiiic: 

1) #\llalytc Was dclcclcil 111 mi ~ ~ I c i a l C d  IJhorJtoly blank 
J Hcrult nhould hc conritlcrcd an cstintatcd value 

NA Not r n J l p x l  

K Kcsull has bccn rcjcclctl and is corwidcrcd unuublc 
11 A~ialytc was not dctcctctl. value is thc mcthod rcpotting limit 

I111 Ilctcckd in thc Iilanh atid qiialificd an not dctcctcd 

I:() I31,ANK 1:quipmcnt Kim H l i n k  
1.D I31,ANK Ftcld Hlank 

DUI’ I k l d  duplicate umplc  

. Notes: I )  Soil ‘IY’1,l’ ic~iilts. I t 0  I1I.ANK rcaultr. and VI) R I A N K  rcudlr .IIC Iircsctttcd in nigll.. Soil total rcntllt arc prcscntcd in mgi);R. wct \reiplit 

2) IJata qitalilicrs arc 11scd as defined in the I J S I Y A  National I:unc.ttt~iial (iuidclincr for Organic aiid Inorganic Dah Kcvicw (EPA 1934) 
3) NA dcnolcs bockgrcnmd soil santplc3 and volatilc organic cunipotild (v(H3) soil u m p l a  lhrt wcrc no1 Jnalyzcd. Ilackground and VM’ 

.campling war rcdircctl a i  rcconinicndcd hy I V A  i t t  1) Icttcr lo I)( 11: Jatcd Ikccmhcr 19. ITS. and in rubscqucnt ! P A  communicatioru 
w d i  I )I 11. nitd WII I 

‘i I 
. ... . .~ 



DOE/WIPP-96-2209 
Final Soil TCLP and Total Analytical pesults 

Voluntnry Release Assessment 
SWMU #001t, Mudpit IMC 374 (cont.) 

[IOLE Number: I l 0 1 , l ~  # I  I I( 11 .I’ # I I [OLE # I  HOI.13 #2 I 101.13 #2 I IOl,K #3 HOLE #3 1101-13 #4 1 IOIX #4 
Depth (inches): 12-24 12-24 (IXJP) 60-72 12-24 60-72 12-24 60-72 12-24 6(J-72 

TCLP Sample Date: 71.1 1/95 713 1/95 713 1/95 713 1/95 713 1/95 713 1/95 713 1 195 8/2/95 8/2/95 
‘TCLP Suniple Numbers: ItA-95-035 RA-05-030 IW-95-04 I tu\-95443 IiA-95-045 1L4-95-047 RA-95-049 RA-95-057 M-95-059 

Tots1 Sample Date: 7/1/96 711 196 7/1/91 7/1/96 
Total Sumptc Numbers: NA NA NA NA NA HA-96-039 RA-96-041 RA-96-043 RA-96-045 

Analytes 

Vulutlles ~. I CLI’ I ,  I , I  -‘l’riclilorocthatic 
Totul I ,I ,I-Trichloroethunc 
’I’CLI’ 1,2-Dichloroclhane 
Totirl I ,2-Dirhlonie!hane 
’l*Cl,l’ L3enzeae 
Total Benzene 
II’I .I’ Clilorofonii 
Totu t Chlorufomi 

Tutti1 Ethyl henrcnc 
K’I .I’ ‘I‘olucnc 
‘I’otul ‘I’oluenc 
1‘Cl.l’ Vinyl chloridc 
Tutu1 Vinyl chloritlc 

Totul Xylenes, tolid 

‘I*Cl .I’ litl1yl bCIl/.CllC 

TC1,I’ Xylclics, IoLi11 

0.05 IJ 
NA 

0.05 1J 
NA 

0.05 I J  
NA 

0.05 I J  
NA 

0.05 I J 
NA 

0.05 I 1  
NA 

0.1 IJ 
NA 

0.05 IJ 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 1J 
NA 

0.05 1 J 
NA 

lh05 IJ 
NA 

f )  os 1 1  
NA 

0. I IJ 
NA 

0.05 I J  
NA 

0.05 1J 
NA 

0.05 U 
NA 

0.05 u 
NA 

0.05 IJ 
NA 

0.05 IJ 
NA 

0.05.1 J 
NA 

0.1 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 u 
NA 

0.05 I J  
N A  

0.05 I J  
NA 

0.05 II 
NA 

0.1 IJ 
N A  

0.05 IJ 
NA 

0.05 IJ 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 I J  
NA 

0.05 I J 
NA 

0.05  1 J 
NA 

0.1 u 
NA 

0.05 IJ 
NA 

0.05 u 
0.005 U 
0.05 u 

0.005 U 
0.05 u 

0.005 U 
0.05 [J 

0.005 u 
0.05 [ J  

0.005 u 
0 0 5  I J 

0.005 U 
0.1 u 

0.01 u 
0.05 U 

0.005 u 

0.05 u 
0.005 U 
0.05 u 

0.005 U 
0.0s u 

0.005 U 
0.05 U 

0.005 U 
0.05 IJ 

0.005 u 
0.05 II 

0.005 U 
0.1 u 

0.01 u 
0.05 u 

0.005 u 

0.05 U 
0.005 u 
0.05 U 

0.005 U 
0.05 u 

0.005 U 
0.05 u 

0.005 u 
0.05 IJ 

0.005 U 
0 05 IJ  

0.005 U 
0.1 u 

0.01 u 
0.05 IJ 

0.005 u 

0.05 U 
0.005 u 
0.05 U 

0.005 U 
0.05 u 

0.005 U 
0.05 U 

0.005 U 
0.05 IJ 

0.005 U 
0.05 II 

0.005 U 
0.1 u 

0.01 u 
0.05 IJ 

0.005 u 

Data qualinen and mhhrevinticiiis: 

1) Analylc was tle~cctcd i n  a n  ;issocialed laboratory blank 
J Kcsult should bc convideid .in clttimatcd vrluc 

Nh Not analyzed 
H Hcsiilt has bccn rcjeclcd .d is considcrcd unluablc 
U Analytc was not dctcctcil; valuc ir thc method reporting limit 

111) Iktcctcd in thc blank ai111 ipalificd am nnt dctcctcd 

EQ BLANK liquipnicnt Rinse Blank 
FD BLANK I:icld B l ~ n k  

DUP Field duplicate wmplc 

No~a: 



DOE/WIPP-96-2209 

IIOLE Number: 
Depth (inches): 

TCLY Sumple Date: 
TCLP Siiniple Numbers: 

Totul Sumplc Date: 
Total Sumple Numbers: 

Annlytes 

Metals 
‘l’L’l,I1 Arsciw (As) 
Total Arsenic (As) 
*l t ’ l , l ’  Iktritua ( I h )  
Total Barium (Bit) 
‘l’C1,l’ Cudiniiiin ((’d) 
Total Cadmium (Ccl) 
*l’Cl.l’ Chroiiiiuiii ( C Y )  
Totul Chromium (Cr) 
‘l*CI<l’ I.eutl (1%) 
Total Leucl (PI,) 
TCLP Mcrcury (I lg) 
Total Mercury (Hg) 
TCIJ Ihulliuiii (*l’l) 
Total Thallium (TI) 

I I 0 I . I S  #S 
12-24 
8/2/95 

M-95-053 

NA 

I I J  
NA 

0.25 1113 
NA 

0.00 
NA 

0.2 t J 
NA 

0.5 I J  
NA 

0.0002 1 JJ 
NA 
2 IJ 
NA 

I I( 11 .I< # 5  
12-24 (1)lJI’) 

XI2195 
l<h-Oj-OS4 

NA 

t u  
NA 

0.3 IJH 
NA 

0.05 1J 
NA 

0 .2  I J  
NA 

0.5 1I 
NA 

0 OW2 1JJ 
NA 
2 u  
NA 

Final Soil TCLP and Total Annlytical Results 
Voluntary Release Assessment 

SWMU #001t, Mudpit IMC 374 (cont.) 

l10LE #5 130 I3LANK 
60-72 
8/2/95 713 1195 

RA-95456 RA-95-040 
7/11y6 

NA RA-96-047 

0.1 UB 
NA 

0.27 UB 
NA 

0.05 U 
NA 

0.20 IJ 
NA 

0.5 u 
NA 

0.0002 UJ 
’ NA 
0.2 u 

NA 

IU 

0. I7 U13 
0.038 

0.05 1I 
0.00s u 

0.2 I 1  
0.02 u 
0.05 IJ 

0.002 u 
0.0002 u 

0.0001 UJ 
2 u  

0.2 u 

0.003 u 

NA 
7/1/96 

RA-96448 

NA 
0.003 U 

NA 

NA 
0.005 u 

NA 
0.02 u 

N A  
0.002 u 

NA 
0.0001 UJ 

NA 
0.2 u 

0.038 

Data qualilien and nlilirevinliunr: 

H hnrlylc win Jclcclcd tii 311 arsixialcd laboratory blank 

J Hcsi~ll should bc coiiritlcicd i n  cstimrlcd vrluc 
Nh NIJI 1NlyLCd 

K Kciull has bcm rcjcctctl atid is  cunaidacd unuublc 
II Annrlytc waa not dctcctcd; valuc ir lhc mclhod reporting limit 

[Jn I’klcctcd in Uic hlaiik atid qurlificd 11 not dcicctcd 

liQ I3I.ANK liquipmcnl H i m  Blank 
FD HI.ANK I W d  H l ~ n k  

D1JP Field duplicate rrmplc 

I Notes: I )  Soil I’CI-I’ rcsulls. I(V 13LANK rcrulu, and ITI BIANK rcsulia arc prcrcntcd in m a .  Soilfiofal rcsulu arc prucntcd in mgkg. wct weight. 
2 )  I h l a  qunlilicr. atc II(IFII i s  dolinod iri tlio I ISlil’A N r t i w d  l h i ~ ~ i r ~ m n l  1 iuidolinos Tor oqjrnic atid laorgrnic Ihlr Kovicw (lil’t\ 11N4] 
3) N h  dcnotcs hackgrottiid soil samplcs and volatilc organic conipmtid (Voc‘) soil u m p l a  lhrt were no1 nrulyzcd. Hrckgruund and Vo(’ 

sampling was rcduccd as rccomnicndcd hy lil’A in a lcllcr Irr l)Ol: tlatcd Dcccmhcr 19, 1995. and in sutncqucnl EPA crimmuniutioru 
\*It11 IN ,I. .rrd \VI1 I 



DOE/WIPP-96-2209 

tiOLE Number: 
Depth (inches): 

T C L P  Sample Date: 
TCLP Sample Numbers: 

Total Sample Date: 
Total Sample Numbers: 

Volatiles 
' i U . 1 '  I , I  ,1-'l'i~iclilorocttianc 

Total 1 , I  ,I-Trichloruethane 
'I'CLI' I ,2-l)ictrloIoc:thune 
Total 1,2-Dichloroethunc 
1'ci .I' l3Pnzaic  
Tutal Benzene 
*l'Cl .I' Chloroli)~ 111 

Total Chloroform 
'I'Cl-I' 1:thyl twwiic 
Total Ethyl bcnzcnc 
* l I S l  .I' 'Iblucllc 
Total Toluene 
' I I ' I  .I' VillVl r*lllol ttlc 
Total Vinyl chloritic 
'I'C1,P Xylenes, IOlill 

Tutal Xylenes, total 

.. . 

I 

Data quallflorr and abbrovlatluni: 1 

Final Sol1 TCLP and Total Analyticrtl Results 
Voluntary Release Assessment 

SWMU Molt, Mudpit IMC 374 (ront.) 

NA NA 

0.05 I J  
NA 

0.05 I J  
NA 

0.05 I1 
NA 

0.05 1 I 
NA 

0.05 I J  
NA 

0.05 I J 
NA 

0.  I 1 J 
NA 

0.05 u 
NA 

0.05 I J 
NA 

0.05 IJ 
NA 

0.05 IJ 
NA 

0.05 I J  
NA 

0.05 IJ 
NA 

0.05 IJ  
NA 

0.1 IJ 
NA 

0.05 1J 
NA 

HOLE #5 134 131,ANK 

8/2/95 713 I 195 
60-72 

RA-95-055 RA-95-039 

NA NA 

0.05 I1 
NA 

0.05 I I  
NA 

0.05 IJ 
NA 

0.05 [J 
NA 

0.05 1J 
NA 

0.05 IJ  
NA 

0.1 I J  
NA 

0.05 U 
NA 

II Analylc was dctcstcd iii JII  rrioeirtcd laboratory blink 
J Kcsull should bc utnaitletcd an cstirnrtcd valuc 

NA Ntit analyrcd 
K Rcaull has bccn rcjcclcd and is cotuidcrcd u n w b l c  
IJ Anrlylc wrs not dctcsicd; vrluc ir thc rncthod reporting limit 

I U 4  Ilctcctcd in Ihc blank and qualified a i  not dckctcd 

! 0.05 11 
NA 

0.05 IJ 
NA 

0.05 IJ 
NA 

0.05 I J 
NA 

0.05 IJ 
NA 

0.05 IJ 
NA 

0.1 1 J  
NA 

0.05 1J 
NA 

EQ BLANK 1:yuipnmt Rime Blank 
FD BLANK Field Blank 

DIII' Field duplicrtc mrnplc 

Page 4 of 4 
9/26/96 



DOE/WIPP-96-2209 

Find Soil TCLP and Total Analytical Results 
Voluntary Release Assessment 
SWMU # 001n, Mudpit P-15 

HOLE Number: 1101.1: # I I I (  b1.I: f l 1  1 IO1.E #2 HOLE #2 I 101.13 #3 I 1OI.E #3 HOLE #3 f 1OL13 #3 
Depth (inches): 12-24 00-72 12-24 60-72 12-24 12-24 (W'P) 60-72 60-72 (D(JP) 

TCLI' Sample Date: 8/4/95 XI.1I95 8/4/95 8/4/95 814 10 5 8/4/95 8/4/95 XI4I95 
TCLP Sample Numbers: IW-95-084 IZA-1S086 RA-95-088 RA-95-090 RA-95-093 1U-95-094 RA-95-099 RA-95-100 

Total Sample Dale: 7/1/96 7/1/96 7/1/96 7/1/96 7/1/96 7/1/96 
Total Sample Numbers: RA-96-021 RA-96-022 RA-96-023 RA-96-024 RA-96-026 NA RA-96-028 NA 

Analytes 

Metals 
ICLP Arsenic (As) 
Total Arsenic (As) 
'I'CI ,I' Ihriurn (li it)  
Total Barium (Ba) 
' K I  .I' Cadmittin (Cd) 
Total Cadmium (Cd) 
'I'CI .I' Clirorniuni (Cr) 
Tofrrl Chromium (Cr) 
*K*I . I '  I.clttl (I'll) 

Total Lead (PI,) 
' 1 l ' l . l '  Mcicii iy ( I  IF, )  
l'otul Mercury ( I I g )  
*IL'l,P 'Iliallion (1.1) 
Total Tlialliuni ('1'1) 

I I J  
0.6 

0.51 I 3  
13 

0.05 I J 
0.5 u 
0.2 I 1  

4 
(1.5 II 

1.2 
0 OOO? 11.1 

0.02 UJ 
2 u  

20 UJ 

I I J  
0.8 

0.35 I Jf3 
I6 

0.05 I J 
1.8 

0.2 I J 
5 

0.5 I I 
1.4 

I1 t N I O ?  1 1 . 1  
0.02 UJ 

2 (I 
20 UJ 

1 [I 
0.6 

0.42 I 3  
12 

0.05 I J 
0.5 U 
0.2 IJ 

4 
0.5 I J  

1.3 
0 0002 I IJ 

0.02 UJ 
2 IJ 

20 UJ 

1 IJ 
0.8 

0.54 I3 
I9 

0.05 1 J 
0.5 u 
0.2 IJ 

4 
0.5 I J 

1.6 
0 OClO? 11.1 

0.02 UJ 
2 I J  

20 UJ 

I IJ 
0.8 

11.51 I {  
I 1 0  

0.05 I J 
0.5 u 
0.2 I J  

7 
o.> I I 

2 
0 OOO? I Id 

0.02 UJ 
2 I )  

20 UJ 

I U  
NA 

0.45 R 
NA 

0.05 U 
NA 

0.2 u 
NA 

0.5 u 
NA 

0 0002 I u 
NA 
2 u  
NA 

1U 
0.8 

42 
0.05 U 

0.5 U 
0.2 u 

S 
0.5 1J 

1.8 
0.0002 I IJ 

0.02 UJ 
2 u  

20 UJ 

0.3 rm 

1 1J 
NA 

NA 
0.05 IJ . 

NA 
0.2 u 

NA 
0 . 5  1J 

NA 
0 0002 I IJ 

NA 
2 u  
NA 

(1 32 rnj 

Data quvllflcn and wbbrevlntlunr: 

I! Analytc wni dclcutc~l 1 1 1  1111 nnnociatcd lahornlory hlrnk 
J Kcsull should bc COILYIIIL.~~~ tu) cstimatcd vnluc 

NA Not m a l y ~ c d  
I< Kcruh hu bccn rcjcuted laid is  considcrcd unusablc 
I J  Annlytc WM no1 dctcctecl. vnluc is  thc mcthod reporting limit 

1111 Dclcctcd in thc Iilnnk I I I ~  qunlilicd u not dctcctcd 

Notci: 

Page 1 of4 
9/26/96 



DOE/WIPP-96-2209 

Final Soil TCLP and Total Analytical Results 
Voluntary Releuse Assessment 

SWMU # OOIn, Mudpit P-15 (cont.) 

IIOLE Number: IlOI.15 # I I I (  11.1; # I  I1OLE #2 I 1 0 I a I ~  #2 I - I ~ L I ~  #3 I 1 0 1 . I 3  #3 HOLE #3 tlO1.E #3 
Depth (inches): 12-24 (10-72 12-24 60272 12-24 12-24 (DIJI’) 60-72 60-72 (DIJP) 

TCLP Sample Date: 8/4/35 x/.1/35 8/4/95 8/4/95 8/4/95 8/4/95 8/4/95 8/4/95 
TCLP Sample Numbers: IW-95-083 l<h-‘~5-OR5 1U-95-087 KA-95-08!, W-95-00 I RA-95492 RA-95497 M-954911 

Total Sample Date: 7/1/96 7/1/96 
Total Sample Numbers: RA-96-025 NA RA-96-027 NA NA NA NA NA 

Analytcs 

Volatiles 
TCI.1’ I ,  1 ,  I - l ’ ~ t ~ l i l o r ( ~ ~ ~ i ~ ~ ~ c  
Total I , I  ,I-Trichloroethanc 
l‘(l . I ’  I ,2-I ~ I l ~ l ~ l c l l c l u t l l l l l ~ ~ ~  

Total 1,2-Dichloroethane 
TCI.1’ Benzcne 
Total Benzene 
TCI .P Chlorolimn 
Total Cltloroftorni 

Total Ethyl benzene 

Total Toluene 
‘l’<.’l,l) Vinyl cliloritlc 
Total Vinyl cltloritle 

Total Xylenes, totirl 

*I’CLl’ 1:Ihyl bclrzcnc 

I*CI.P -roiucrlC 

‘l*Cl,l) Xyletics, l 0 l d  

0.05 I I 
NA 

0 0 5  I I 
NA 

0.05 IJ 
NA 

0.05 I J 
NA 

0.05 CJ 
NA 

0.05 I J 
NA 

0.1 I J  
NA 

0.05 I! 
NA 

0.05 I J 
NA 

0 . 0 5  I I 
NA 

0.05 0 
NA 

0.05 1 I 
NA 

0.05 IJ 
NA 

0.05 IJ 
NA 

0.1 I J  
NA 

0.05 CJ 
NA 

0.05 I J  
NA 

0.05 I I 
NA 

0.05 I J 
NA 

0.05 IJ 
NA 

0.05 U 
NA 

0.05 (J 
NA 

0.1 IJ 
NA 

0.05 u 
NA 

0.05 IJ 
NA 

0.0s I I 
NA 

0.05 CJ 
NA 

0.05 I J 
NA 

0.05 IJ 
NA 

0.05 I J 
NA 

0.1 I J  
NA 

0.05 I I 
NA 

0.05 I J 
0.005 u 
0.0.5 I I 
0.005 U 
0.05 I J 
0.005 U 
0.05 I I 

0.005 I J  
0.05 I J 
0.005 U 
0.05 1 I 

0.005 u 
0.1 IJ 
0.01 u 

I 0.05 I1 
0.00s u 

0.05 U 
NA 

0 . 0 5  I1 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.1 u 
NA 

0.05 u 
NA 

0.05 U 
0.005 u 
0.05 U 

0.005 u 
0.05 U 

0.005 u 
0.05 U 

0.005 u 
0.05 u 

0.005 u 
0.05 II 

0.005 u 
0.1 u 
0.01 u 
0.05 u 

0.005 u 

0.05 IJ 
NA 

0 0 5  I I 
NA 

0.05 u 
NA 

0.05 CJ 
NA 

0.05 U 
NA 

0.05 IJ 
NA 

0.1 (I 
NA 

0.05 u 
NA 

Data quallllclr nnd alibmvlutliins: 

R Analytc WIU dc~cctcd 111 1111 acrociatcd laboratory blank 
J Kcrull rhould Iic ccitisidcrcd an crtimatcd valuc 

Nh Nijt ~ a l p c d  
I< I(c.uult hm lecn rcjcclcd niid ir cotuidcrcd unusablc 
I I tknlytc WBJ not dctcc~cd. valuc is (hc mcthod rcpotiing limit 

1JH I)clcctcd in the I~IHIA r it id qunlilicd ac not dctcclcd 

*. . 
Notcr: I )  Soil l’f’1.l’ rcaitlla. I:() IiIANK rssulli, and I:I) HIANK rcwllu iirc prcucntcd in m d , .  Soil total rcrullr arc prcrcntcd in m&. wct wight  

2) I)nln qualilicm nrc u\eJ IU dclincd in UIC llSl<l’A Nationnl l ~ t t ~ i c ~ ~ i ~ n u l  (iuidclincr for Organic and Inorganic Ih t a  I h ~ c w  (El’& 1 W l )  

3) NA Jcne~tcs IuicAgrtiiind soil rluiiplcr and volatilc organic co i i i~ i~ i i~ i i t l  (VO(.) soil m p l c r  thrl wcrc not analyr.cd. Ilaekground MJ V( ) e *  

itinil~ling wn* rcclliccd ni rcccinmiciidcd by I P A  in a lcllcr 111 1)1 11. tlhlcd 1 )cccmbcr 19. 1995, and in nuhrcyucnt lil’h ocimmunication% 
\ \ I 1 1 1  I I1 11. l1111l \VI1 I 



DOE/WIPP-96-2209 

I 

i 

Final Soil TCLP and Total Analytical Results 
Voluntary Release Assessment 

SWMU # 001n, Mudpit P-I5 (cont.) 

HOLE Number: I IOL13 #4 I I (  11.1; #4 L Q  BLANK F D  HLANK 
Dcpth (inches): 12-24 60-72 

TCLP SampleDate: 8/4/95 HI4195 8/4/95 8/4/95 
TCLP Sample Numbers: 1</\-95-102 I(A-95-106 KA-95-096 RA-95-104 

Total Sample Numbers: RA-96-030 HA-96-032 RA-96-033 RA-96-034 
Total Sample Date: 7/1/96 7/1/96 7/1/96 7/1/96 

Analytes 

Metals 
. 'l*Cl,P Arsenic (As) 

. .  Total Arsenic (As) 
'K'IJ' lhr i i i i i ]  (IIit) 

Total Barium (Us) 
'I'L'I .I' Cudmiuni (C,'d) 
Total Cadmiuin (Cd) 
1'CI.P Clironiiuni (Cr) 
Total Chromiunr (Cr) 
TC1.P t.ead (1%) 
Total Lead (PI)) 
'l'Cl,l' Mercury ( I  Ig) 
Total Mercury (llg) . . 
TC1.P 'Ihullium ('1'1) 
Total Thallium (11) 

Data qunllflcrs nnd uhhmvlutlona: 

Notes: 

I 1 J  
0.6 

0.34 1 JII 
27 

0.05 I J 
0.s u 
0.2 IJ 

5 
0 .5  I I  

I .!) 
0.0002 I J  

0.02 UJ 
2 IJ  

20 UJ 

1 I I  
1 

0.43 13 
27 

0. I [ I  
0.5 u 
0.2 [ I  

6 
0.5 IJ 

2.6 
0 0002 II 

0.02 UJ 
2 1.1 

20 UJ 

1 IJ 
0.003 U 
0.08 IIli 

0.042 
0.05 I I  

0.005 u 
0.2 u 

0.02 u 
0.5 u 

0.002 u 
0.0002 UJ 
0.0001 UJ 

2 IJ  
0.2 u 

H Anulytc WIU dctccled III an cusociutcd laboratory blank 
J Hcnult ihould tic uoiisitlcrctl UI catimatcd value 

NA No1 ~ i l p e d  .. . 

H Iknull h u  been I C J C C ~ C I ~  iiiitl in ciiliaidcrcd unuahlc 
I I Anulytc WIU not dctcotc~l. ruluc is thc method reporting limit 

193 Dclcclcd in the hluiik aiid qualilicd IU no1 dcicctcd 

1 IJ 
0.003 U 

0 .05  I I 
0.052 

0.05 IJ 
0.005 u 

0.2 IJ 
0.02 u 
0.5 ( I  

0.002 u 
0.0002 I J  

0.0001 UJ 
2 I I  

0.2 u 

I 



DOE/WIPP-96-2209 
Final Soil TCLP and Total Analytical Results 

Vofuntary Release Assessment 
SWMU # OOIn, Mudpit P-15 (cont.) 

IIOLE Number: I lO1.I~ #4 I I( )l.l; #4 EQ BLANK FD BLANK 
Delbth (inches): 12-24 00-72 

TCLP Sample Date: 8/4/95 8/4/95 8/4/95 8/4/95 
TCLP Sample Numbcrs: KA-95-101 RA-95-105 R4-95-095 RA-95-103 

Total Sample Date: 7/1/96 7/1/96 
Total Sanqdc Nunibera: RA-96-029 HA-96-03 I NA NA 

Analvtes 

Volatiles 
‘l*CI,l’ I ,  I ,  I -‘l’ricl~loroc~liiin~ 
Total 1 , I  ,I-Trichlorocthanc 
TCI .P 1,2-l~iclilorc)etlinnc 
Total 1,2-Dicl~loroethanc 
*l’( ‘I .I’ Iictl/ctrc 
Totrrl Bcnzcnc 
‘l’Cl+l’ Chlorol;)~~~~ 
Total Chloroform 

Total Ethyl henzcnc 

Total Tolucne 
1’CLP Vinyl cliloridc 
Total Vinyl chloritic 

Total Xylenes, totnl 

‘re1,l’ I:.1hyl bctlzcnr 

war) ‘roiuctlc 

‘IL’1,l’ X ~ ~ C O C S ,  IOIitl 

0.05 I J 
0.00s u 
0.05 1J 

0.00s u 
0 . 0 5  I I 

0.005 u 
0.05 I J 

0.005 U 
0.05 1 I 

0.005 U 
0.05 IJ 

0.005 u 
0.1 1J 

0.01 u 
0.05 I J 

0.005 u 

0.05 I J 
0.00s u 
0.05 IJ  

0.005 u 
0.05 I I 

0.005 u 
0.05 I J  

0.005 U 
0.05 U 

0.005 u 
0.05 1J 

0.00s u 
0.1 u 

0.01 u 
0.05 1 J 

0.005 u 

0.05 I J 
NA 

0.05 IJ 
NA 

0.05 [ J  
NA 

0.05 U 
NA 

0.05 IJ 
NA 

0.05 U 
NA 

0.1 u 
NA 

0.05 I J  
NA 

0.05 I J 
NA 

0.05 I J  
NA 

0 05 I I 
NA 

0.05 I I 
NA 

0.05 [J 
NA 

0.05 ( J  
NA 

0.1 I J  
NA 

0.05 IJ 
NA 

Data quallflen and ubbnvlutloar: 

I3 h a l y t c  wo1 dctccted iii t u i  atsociatcd laboratory blank 
J Hcsult rliould he uoiiritleietl tui cstimatcd vrluc 

NA Nolmalyrcd 
H Kclrult hac been rcjccted niid is oonsidcrcd unusable 
I I r ~ ~ a l y l c  wns iiot dctc~ted. rdiic II Clic nicthod reporting limit 

(Jl3 1)ctcctcd in chc blank Hiit1 qunlificd PI not dclcckd 

i:Q BLANK Equipmmt Rinse Blank 
PI) I I IANK I:icld Rlnnk 

l)tlll I:icld duplioatc s ~ p l c  

Notes: 



I IOLE Numbcr: 
Depth (inchcs): 

TCLP Sample Date: 
TCLP Sample Numbers: 

Total Sample Date: 
Total Sample Numbers: 

Analytes 

Metals 
’K,Y,I’ Arsctiic (As) 
Total Arscnic (AY) 
‘1U.l) 13ariutti (Ih) 
Total Barium (Ba) 

Totul Cadmium (Cd) 
TC I .I) Chuon t iuni (Cr) 
Total Clironiium (Cr) 

Total Lead (PI)) 
‘I’CIJ Mcrcuty (I  18) 
Total Mercury (Hg) 

Total Tlialliuni (TI) 

TC1.P Cittltllitttli (Cd) 

m.1’ i.cad (1’1)) 

’I’C1,P Thillliultl (1’1) 

Final Soil TCLP and Total Analytical Results 
Voluntary Relcvsc Assessment 

SWMU t# OOIX,  WIPP-13 

DOE/WIPP-96-2209 PBgC I Of4 
9 26.96 

I lO1,lI I 1 101.1i # I  HOLE #2 I IOL13 #2 I KXli #3 IIOLti #3 HOLE #3 I IOIX #3 HOLE #4 

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 

711 0196 7110196 7110196 7110lY6 7110196 71 1 0196 7/10/96 

12-24 60-72 12-24 60-72 12-24 12-24 @UP) 60-72 60-72 (DIP) 12-24 

RA-95-108 RA-95-1 IO RA-95-1 I2 RA-95-114 RA-95-117 RA-95-118 RA-95-121 RA-95-122 RA-95-126 

RA-96-123 RA-96-124 RA-96-125 RA-96-126 RA-96-128 NA RA-96-130 NA RA-96-132 

I I 1  
0.3 u 

0.34 I J I I  
IO 

0.05 I I 
0.5 u 
0.2 1 J 

3 
0.5 I I 

1.6 
0.0002 I I 

0.03 U 
2 I J  

20 1.1 

1 IJ 
0.6 

0 . 3 3  I113 
12 

0.05 (I 
0.5 

0.2 LJ 
4 

0.5 u 
1 .s 

0.0002 1J 
0.03 u 

2 I1 
20 u 

I U  
0.4 

0.38 U13 
13 

0.05 I J 
0.5 U 
0.2 IJ 

6 
0.5 u 

1.3 
0.0002 u 

0.03 U 
. 2 u  

20 u 

1 IJ 
0.7 

0.36 1113 
17 

0.05 I 
0.5 u 
0.2 1 f  

3 
(1.5 I1 

1.7 
0.0002 1 I 

0.03 U 
2 IJ 

20 1J 

I U  
NA 

0.3 un 
NA 

0.05 U 
NA 

0.2 u 
NA 

0.5 U 
NA 

0.0002 U 
NA 
2 u  
NA 

Dula quullflcn und ubbrcvlutlnna: 
” .  

I) 
J 

N h  
It 
I I  

1 in 

Analylc wac dctcctcd in an avsociated laboratory blank 
Rcrult sliould he coiiuidcred M crtimatcd value 
Not anslpcd 
I~csull hlu bcen rclccied and is cotuidcrcd unwnblc 
Analytc WLU not detcctcd; value ia thc method rcpuriing limit 
Dctcctcd in the Iilunl and yualificd not detected 

EQ UI.:\NK Equipment R k  Blank 
FD ILW Field Blank 

I )I II’ Field duplicate umplc 

I U  
1.2 

0.44 I3 
40 

0.05 II 
0.5 U 
0.2 IJ 

8 
0.5 U 

2.8 
0.0002 IJ 

0.03 U 
2 u  

20 u 

t u  
NA 

6.25 U13 
NA 

0.05 IJ 
NA 

0.2 u 
NA 

0.5 U 
NA 

0.0002 u 
NA 
2 u  
NA 

1 U  
I 

(J I9m 
3800 

005U 
0.5 u 
0.2 u 
36 

0.5 u 
270 

0.0002 u 
0.03 U 

2u 
20 u 



DOE/WIPP-96-2209 rage 2 or4 
826t96 

Finn1 Soil TCLP and Total Analytical Results 
Voluntary Release Assessment 
SWMU # OOlx, WIPP-13 (cont.) 

_. I1OLE Number: 1101.13 # I  I I0I.li # I  11OL13 #2 IK)I.li #2 I1OI.li //3 II0l.li #3 HOLE #3 IfOI,E #3 HOLE #4 
Depth (inches): 12-24 00 -72 12-24 60-72 12-24 12-24 (DUP) 60-72 60-72 @UP) 12-24 

TCLP 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 8/9/93 

Tutal Sample Date: 7110196 7110196 7110/96 
TCLP 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 - .  
Total Sample Numbers: NA NA NA NA RA-96- 127 NA RA-96-129 NA RA-96-131 

Analytes 

Volatiles 
* l ’ ~ . * l . l ’  I ,  I ,  I -‘VI iclilorochna 
Total I, I, I -’l’richloroethrme 
‘l*CI,l’ I ,2-I )ichlorocthane 
Total 1,2-Dichloroetlianc 
‘I’CLI’ 13cnzaia 
Total Benzene 
TC1.P Chloroliinn 
Total Chloroform 
‘1’CI.P INiyl I)cnzcne 
Total Ethyl Iicnzcne 
TCI .I’ ‘l~~llllcllc 

Total Toluene 
TC1.P Vinyl chloride 
Total Vinyl chluride 

Total Xylenes, total 
-rcI*l’ xylctlcs, Iota1 

0 0 5  I I 
N A  

0.05 I J 
NA 

0.05 I J  
NA 

0.05 I J 
NA 

0.05 I I 
N A  

0 0 5  I I 
N A  

0.1 IJ 
N A  

0.05 I J 
NA 

0.05 I J 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 IJ 
NA 

0.05 u 
NA 

0.1 u 
NA 

0.05 U 
NA 

0.05 I J 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 IJ 
NA 

0.05 u 
NA 

0.1 u 
NA 

0.05 IJ 
NA 

0.05 I I 
NA 

0.05 I J 
NA 

0.05 1J 
NA 

0.05 IJ 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.1 u 
NA 

0.05 IJ 
NA 

0 O S  I I 
0.005 u 
0 05 I J 

0.005 U 
0 OS IJ 

0.005 u 
0Jt5 IJ 

0.005 u 
0.05 I J 

0.005 U 
0 05 I J 

0.005 u 
0. I IJ 

0.01 U 
0.05 I J  

0.005 u 

0.05 [I 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.1 u 
NA 

0.05 u 
NA 

0.05 IJ 
0.005 u 
0.05 1.J 

0.005 u 
0.05 U 

0.005 u 
0.05 u 

0.005 U 
0.05 u 

0.005 U 
0.05 u 

0.005 U 
0.1 u 
0.01 u 
0.05 U 

0.005 U 

0.05 I J 
NA 

NA 
0.05 u 

NA 
0.05 U 

NA 
0.05 IJ 

NA 
0.05 IJ 

NA 
0.1 u 

NA 
0.05 u 

NA 

o.05 I J  

fJ 05 u 
0.620 U 
0.05 u 

0.620 U 
0.05 u 

0.620 U 
0.05 u 

0.620 U 
0.05 U 

0.620 U 
0.05 u 

0.620 U 
0.1 u 

1.20 u 
0.05 U -- 

0.620 U 



n z*o 
n ZN 
n zooo*o 
m zoo'o 
n 50.0 
n zo'o 

n soo*o 
n so0.0 

n coo-o 

zooo'o 

n ZO'O 

800'0 
flrl ZIO'O 

I I  I O  

n z'o 

n 1000'0 
n zooo'o 
m zoo*o 
n s o  
n zo-o 
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n 50.0 
n coow 

f l  z 
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Final Soil TCLP and Total Analytlcal Hcsults 
Voluntary Release Assessment 
SWhW # 0011, WIPP-13 (cont.) 

Bore NumLcr: I 1 0 1 . 1 ~  #4 I-:($ 1 3 1 . M  FD DIANK 
Depth (inches): 60-72 

Sample Datc: 8/9/95 8/9/95 8/9/95 

Sample Date: 7110196 
WID Sample Numbers: RA-95-127 IZA-95-123 RA-95-129 

WID Sample Numbers: RA-96-133 NA NA 1 Analytes 

Vola tiles 
*K'I .I' I ,  I , I  -'I'I ~clilolocthtinc 
Total I , I  ,I-l'richloroethane 
'1'CI.P I ,2-l)iclilortxthane 
Total I ,2-Dichloroethane 
*I'Cl .I' 13l!11zcnc 

' Total Bcnzcnc 
'I'CLP Chlorolbm 
Total Chloroform 

_ .  'rC1.P Ethyl hcw.ene 
Total Ethyl benzene 
TCI .I' l'olucno 
Total Toluenc 
I'C1,l' Vinyl cliloride 
Total Vinyl chloride 

Total Xylenes, total 
'I.CL1' Xylcncs, Iota1 

0 .05  I I 
0.025 u 

0.05 I I 
0.025 u 
0.05 I I 

0.025 IJ  
0.05 I J 

0.025 u 
0.05 1 I 

0.025 u 
0.05 I I 

0.025 u 
0.1 IJ 

0.050 u 
0.05 IJ 

0.025 u 

0.05 CJ 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 IJ 
NA 

0.1 u 
NA 

0.05 U 
NA 

0.05 (J 
NA 

0.05 U 
NA 

0.05 1J 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 I J 
NA 

0.1 u 
NA 

0.05 u 
NA 

DOE/WIPP-96-2209 'agc 4 of 4 
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DOE/WIPP-96-2209 

Antilvlrr 

Final Soil TCLP and Total Anaiylicd Results 
Voluntnq Relcasc Aswsimml 

SWMU # OOIg, 11-14 

HOLE Numhcr: l l O l - l < # l  11!)1.11#1 IIULl3#2 I1OLE #2 llOL1i #3 llOL13 #3 

T C I J  Sample Date: 10/4/95 Il)/.1/95 1014195 1 0/4/95 10/4/95 10/4/95 

Totill Sample Datc: 7/2/96 712196 7/2/96 7/2/96 

Dcplh (inches): 12-24 (41-72 12-24 60-72 12-24 GO-72 

T C L P  Saniplc Numbers: IW-95-131 I<A-95-132 KA-95-133 RA-95-134 IU-95-136 ltA-95-138 

Tutu1 Sumplc Nunibers: RA-96-04!) RA-96-050 NA NA RA-96456 RA-96-058 

Metuls 
lLl,l' Arsciiic (As) 
Totul Arsenic (A,) 
'fCI.i' 13;triu11i ( I h l )  

Tot111 Biirium ( I h )  
'l*Cl.l' C a d i n i t i i i i  ( C ' d )  
Total Cudmiiini (Ccl) 
'l'Cl.1' Ctironiiw (Cr) 
Totiil Chroniiuni (Cr) 
' I I ' I  . I '  I.ciid (1%) 
TOlitI Lead (PI)) 
*l'C*l,l' Mcrcitiy (I IC) 
Totitl M c r c u n  (Ilg) 
'1Y'I.P *l'liitlliuiii (Ti) 
Total Thulliuni (TI) 

0.1 IJ 
0.9 J 
0.34 

1s 
0.005 I1 

0.7 J 

3 
0.05 I J 

1.9 J 
0.0001 I J 

0.02 UJ 
0.2 I f  
20 u 

0.02 [ I  

0.1 IJ 
2 5  
I .o 
26 

( 1  (105 IJ 
0.5 UJ 
0.02 IJ 

7 
0 05 1J 

2.7 J 
0.0001 IJ 
0.02 UJ 

0.2 ( I  
20 u 

0.1 u 
NA 

0.43 
NA 

0.005 U 
NA 

0.02 u 
NA 

0.05 CJ 
NA 

0.0001 u 
NA 

0.2 u 
NA 

0.1 (1 
NA 

0.4 I 
NA 

0.005 IJ 
NA 

0.02 I J  
NA 

0.05 [ J  
NA 

0.0001 u 
NA 

0.2 [I 
NA 

0.1 IJ 
1 .I 

0.57 
22 

0.005 IJ  
0.5 UJ 
0.02 I )  

5 
0.05 I1 

2 J  
0.0001 IJ 

0.02 u 
0.2 IJ 

20 

0.1 UB 
2.3 J 
0.74 

34 
0.005 U 

0.5 UJ 
0.02 u 

7 
0.05 u 

3.4 J 
0.0001 u 

0.04 J 
0.2 1J 
20 u 

I3 Analytc was delecletl in JII .issaciatcd lahontory blank 
I llcsult should hc consitleicil a n  cuiimatcd value 

N A  Not analyred 
K Kcsull has been rcjeclctl iiid is  considered unucablc 
I1 Analy(e war nul drtcetcd. \ h e  ir Ilie acthod reporting limit 

I IIt Ilctcclcrl 111 tlic h l . ~ i i h  .iid q i d i l i e d  xi IIUI dclectcd 

Notes: I ) Snil 'I'C1.P results, Id) 1iLANK resulls. and I:D LKANI; resillis JIC Imxcnlcd in m g L  Soil total rcsullc are prcscnlcd in mgkg, *et wiglit 
2) Ihla qualiliers are u\cd as delincd in the USEPA Nation?l I ~ i ~ n ~ l i i ~ n d l  (hidelines for Organic and Inorganic Data Review (EPA 1994). 
3) Nh denotes backgriiiind soil samples and volatilc organic cnnqwuiiJ (YO(*) soil sampler h t  Here no1 analjzcd. Ihckyound and YO(* 

saiiipliiig wa8 ietliicctl as recummended hy I9'A iti i lcllcr t i i  I l l  11. il.ilcd 1)ccenihcr 19. 1995, and in subsequent l P A  communicatiiim 
\ r i l l i  I)( 11. a i d  U'll i  

Page I o f 4  
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D OE/WIPP-96-2209 

IIOLE Number: llOl,l~ # I  
Depth (inches): 12-24 

T C L P  Sample Date: 10/4/95 
T C L P  Saniple Numbers: NA 

'Told Sittriple Numbers: NA 
Totill Sample Date: 

Analytes 

Volatiles 
TCl,l' I , I  , I  -TI Icllloroelllilllc 
Totul I , I  ,I-Trichloroethunc 
1'Cl.P 1,2-l~ichloroc~hanc 
Tutal 1,2-Dirlilerocthune 
're1 .P I3enzttlc 
Totul Benzene 
1'CI.P Clilorobnn 
Tot111 Chlorciforni 
I'CI .I' lill1yl l~cll/.cllc 
Tutu1 Ethyl bcnzctie 
TCI .I' 'l~olll~llc 

Totiil Toluene 
TCI .I' Vinyl chloride 
To1111 Vinyl chloritle 

Totul Xylenrs, ttit:il 

'rCldl' X ~ ~ C I W S ,  I01i1 l  

Data qualifiers and ubt~rcvinlicins: 

Notes: 

... 

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

NA 

Final Soil T C L P  and Totul Analytical Result\ 
Voluntary Release Asiesment 
SWMU # OOlg, H-I4 (cont.) 

I lO1.E #2 I I0l.Ii #2 I101.13 113 I fOI*li #3 
12-24 60-72 12-24 60-72 

I 014195 I 014195 I0/4/95 1014195 

7/2/96 7/2/96 7/2/96 7/2/96 
NA NA RA-95-135 KA-95-137 

RA-96-051 RA-96-053 HA-9G-055 RA-96-057 

NA NA 
NA 0.005 u 
NA NA 
NA 0.005 u 
NA NA 
NA 0.00s u 
NA NA 
NA 0.00s u 
NA NA 
NA 0.005 u 
NA NA 
NA 0.005 U 
NA NA 
NA 0.01 u 
NA NA 
NA 0.005 u 

NA 
0.005 u 

NA 
0.005 u 

NA 
0.00s u 

NA 
0.005 u 

NA 
0.005 u 

NA 
0.005 u 

NA 
0.01 u 

NA 
0.005 u 

0.05 I J  
0.005 u 
0.05 IJ 

0.005 u 
0.05 IJ 

0.005 u 
0.05 I J 

d.05 I J  
0.005 u 
0.05 I J 

0.005 u 
0.1 IJ 

0.01 u 
0.05 I J  

0.005 1J 

o.nos u 

0.05 IJ 
0.00s u 
0.05 U 

0.005 u 
0.05 IJ 

0.005 U 
0.05 1 J 

0.005 u 
0.05 u 

0.005 u 
0.05 U 

0.005 u 
0.1 u 

0.01 u 
0.05 U 

0.005 u 

13 hnalylc was dclcclcd iii .III awicialcd laboratory blank 
J Kcsult rhould hs concidctccl an cslimalcd valuc 

NA Nut analyrcd 
K Kcsull has hccn rcjcetcd a i 1 4  is  considcrcd unusable 
I I Analytc was I I O ~  ilctec~u~l. r . h c  is Uic nicthod reporting limit 

l l l l  I)ctcclcd in Uic hlank aiitl qiidilicd as nul dctcctcd 



! 
J 

Final Soil TCLP and Total Analytical Results 
Voluntary Release Assessment 
SWMU # OOlg, H-I4 (runt.) 

IlOLE Numher: 1 1 0 1 . 1 3  #4 l l O l . 1 ~  ll-1 EQRlANK I:D Rl.ANK 
Depth (inches): 12-23 (IO-72 

TCLP Sample Dute: 10/4/95 I0/4/05 10/4/95 
TCLP Sample Numbers: KA-95-14? ltA-95-144 RA-95-140 NA 

Total Sample Dnte: 7/2/96 7/2/96 1/2/96 1/2/96 
Totul Sample Numhers: RA-96-052 RA-96-OS4 RA-96-059 RA-96-060 

I 

Metals 
Y .  Tt‘I,l’ Arsciiic (As) 

Total Arsenic (As) 

Totul Burium (Ra) 
‘1’Cl.l’ Cudniiuni (Cd) 
Totul Catlniiuni (Cd) 
‘1’CI.P Chromiu~ii (Cr) 
Totul Clrroniiunr (Cr) 
~ci,r’ I . C ~ I ~  (PI)) 
Totul Letrtl (PI,) 
’l’C1.l’ Mcrcun (I lg) 
‘rote1 Mercury (lla) 
‘R’I.li ~ I ~ I ~ ~ I I I ~ I I I ~ I  ( ‘1’1) 
Totd Thullium (TI) 

K’iJ’ 13tuiunr (Ikt) 

0.1 IJIj 
1.2 J 
0.44 

22 
0.005 I J  

0.5 ILI 
0 . 0 2  1 J 

6 
0.05 I J  
3.4 J 

0.0001 I I 
0.02 UJ 

0 . 2  I I 
20 IJ 

0.1 I J  
1.2 J 
0.72 

24 
0.005 U 
0.5 1JJ 
0.02  IJ 

7 
0.05 I1 

2.6 J 
0.0001 IJ 

0.02 u 
0.2 I J  
20 u 

0.1 I J  
0.003 U 

0.2 I 
0.01 1 

0.005 u 
0.005 u 
0.02 iJ 
0.02 u 
0.05 u 

0.002 u 
0.0001 1J 

0.2 1J 
0.2 u 

o.ooni u 

NA 
0.003 U 

N A  
0.0 I 
NA 

0.005 u 
NA 

0.02 u 
NA 

0.002 IJ 
NA 

NA 
0.2 u 

o.nooi 11 

Notes: 

13 Analytc way dctcs14 III  an aasocialcd laboratory blank 
J Rcrull should he coiiwlcrcd a11 eriimalcd vrluc 

NA Nut analyrcd 
K Kcsull has heen rcjcclctl aiid ir considered unusable 
(I tlnalytc was not dctccicd; valuc is the mclhod rcporting limit 

1 8  I)clcctcd in lhc hlaiih ~ n d  qualified as not dctcclcd 
, 

EQ B1.ANK IGpipmcnt Riruc Blank 
FD H l , M  Vicld Blank 

1)lJI’ I:ield duplicalc u m p l c  

Pagc 3 of 4 
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DOE/WIPP-96-2209 

Final Soil TCLP und Told Anulpticnl Results 
Voluntary Relersr Assessment 
SWMU # OOlg, H-14 (cont.) 

HOLE Number: I I0l . l i  #-l 1 lOl,l< #4 EQ BLANK l:D R1.ANK 
Depth (Inches): 12-24 (10-72 

TCLP Sample Dute: 10/4/95 I 0/4/95 10/4/95 
TCLP Sumplc Numbers: ItA-95-14 I IW-95-143 M-95-139 NA 

Totul Simple Numhcrs: NA NA NA NA 
Totul Samplc Date: 

An uly t cs 

0 .05  I I 
NA 

0.05 I J 
N A  

0.05 I 1  
NA 

0.05 I f  
NA 

0.05 I J 
NA 

0.05 I J 
NA 

0.1 IJ 
NA 

0.05 If 
NA 

0 os I1 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 1J 
NA 

0.05 IJ 
NA 

0.1 IJ 
NA 

0.05 1.1 
NA 

0.05 I I  
NA 

0.05 u 
NA 

0.05 LJ 
NA 

0.05 U 
NA 

0.05 I1  
NA 

0.05 U 
NA 

0.1 u 
NA 

0.05 IJ 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I3 Analycc was dc tcck~l  iii an avrociatcd laboratory blank EQ R I A N K  I5piprncnt Riruc Blank 
J Kcrult should he ciiowlcrcd an cstimatcd VJIUC IT) I3I.ANK I k l d  I j lank 

N h  Not analyzed DUI’ I:icld duplicalc sample 
K Kcrult liar hcsn rcjcctcd and ir curuidcrcd unusable I 
I1 t’walpc wa3 not cletuc~cd; value ir  Ihc mchod repofling limit 

1113 Dctcctcd in llic 1 1 1 d  and qualified as not dctcctcd 

Pagc 4 of 4 
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DOE/WIPP-96-2209 
Flnul Soil TCLP and Totd Analyllcwl Rrrulh 

Voluntary Release Assessment 
SWMU # OOlg, Mudpit P-I (cont.) 

HOLE Numher. 
Dcplh (Inches): 

TCLP Sumple Date: 
TCLP Sample Numbers: 

Total Sumple Date: 
Total Sample Numbers: 

. Analvtes 

Volatlles 
*l‘C.’l .I’ I ,I , I  -TI ic*llh)ioclhtillc 
Total I , I , I - ’ ~ ~ i c l i l t i r o e ~ h ~ n ~  
‘l‘Cl.1’ I ,2-I)i~lilorocUimc 
Total 1,2-Dichlorocthane 
TC*I .I’ I3cnzonc 
Totul Bcnzcne 
‘IC1 .I’ Chlorotiirllr 
Totul Chloroform 
TC1.P BUiyl hzrizcne 
Totul Ethyl hcnzcnc 
I*Cl .I’ ‘I’olucac 
Total Toluene 
TCLP Vinyl cliloritlc: 
Tofu1 Vinyl chloritlc 

Total Xylcnes, totnl 
TCIJ’ Xylcncs, I o I i t I  

Dah  quallfien and nhtircviitioii~: 

NC 

1 IO1.13 # I  
12-24 
I0/4195 
NA 

NA 

NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  

l l O l . I < # l  
00-72 

I (IN/95 
NA 

N A  

NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  
NA 
N A  

HOLE #2 I-IO1.E #2 

I0/4/95 I0/4/95 
NA NA 

7/2/96 7/2/96 

12-24 60-72 

RA-96-063 RA-96-065 

NA 
0.005 u 

NA 
0.005 U 

NA 
0.005 U 

NA 
0.005 U 

NA 
0.005, U 

NA 
0.005 u 

NA 
0.01 u 
NA 

0.005 U 

I 1  A~ialytc was dctccicd in a11 arsociaicd lahoraiory blink 
J ltcsult should hc cutuitleied an cstimatcd value 

NA Not analyrcd 
K Itcsuh Iiau bccn rcjccicd slid is coluidcrcd unusable 
U Analyte was not dctcclcd; caluc is the method nporling limit 

1111 I)ctcclcd in 1hc blank atid cpalificd 13 not d c k c k d  

NA 
0.005 u 

NA 
0.00s u 

NA 
0.005 U 

NA 
0.005 U 

NA 
0.005 u 

NA 
0.005 u 

NA 
0.01 u 

NA 
0.005 u 

I101.E #3 
12-24 

10/4/95 

7/2/96 
It A-95- I 40 

RA-96-067 

0.05 I J 
0.005 LJ 
0.05 I J  

0.05 IJ 
0.005 11 
0.05 I J 
0.005 U 
0.05 1.1 

0.005 u 
0.05 I J  

0.005 u 
0.1 IJ 

0.01 u 
0.05 IJ 
0.005 U 

0.005 u 

I I0I.I:. #3 
60-72 
I0/4/95 

IM-95-15 I 
7/2/96 

RA-96-069 

0.05 t.I 
0.005 u 
0.05 U 
0.005 U 
0.05 IJ 

0.005 U 
0.05 I J  

0.005 U 
0.05 U 

0.005 u 
0.05 U 

0.005 U 
0.1 u 

0.01 u 
0.05 U 

0.005 U 

IX) I3I.ANK Ikpipmcnt K i m  Blank 
FD BLANK 1;icld Blank 

DIB’ I%ld duplicate wmplc 

5: I )  Soil ‘r‘C1.P rcsulk~, liY HLANK resulls. and I:O BLANK rcsulir arc prcscnkd in m&. Soil total rcsulb arc prcscnicd in mgkg. wcl ucighl. 
2 )  Data qmli f im arc uscd as Jcfincd in the USEPA National Funchnal Guidclinu for Organic and Inorganic DIU Rcvicw @PA. 1994). 
3) NA dcnolcr hidHiwiiitI nihil saniplcn r i d  ~ ~ i l a i i l c  o l p i i i c  UIIIIIIIWIIILI (VIM’) soil mmplcs chit werc nul analylcd. Ilazt.#is~wd a i d  Vt ‘ 

sanlpliiig was rcdiiccd IS rceiimmcndcd by KI’A in a Icllcr tu  I)( 11 h i e d  Ikccmbcr 19. 1995, and in rubscqucnt Kl’A conw~unieatio~i~ 
tr i t l i  I )I )li niid \\‘I11 

i 
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VN 
SL'0 
VN 
t l0  2.0 

r i  2.0 

VN 
9hlZlL 
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Final Soil T C L P  and Totul Analyticul Results 
Voluntary Release Assessment 

SWMU # OOIg, Mudpit P-1 (cont.) 

! 

Data qualifien and ahbrcvialions: 

I4 Analyic was dctccicJ 111 .III atxociatcd Irbvratory blank 
J Kcrult sliould bc ctrtiriclcictl an cstimrtcd vrluc 

NA Not anrlyzcd 
H Kcrult his bccn rcjeclcil nnJ  is coniidcrcd unwrblc 
11 Analytc was not dctcetecl. value is Ihc mcthod rcporiing limit 

UB Dctccted in Ihc blank atid qualificd as not dckctcd 

Nota: I )  Soil TCW rcsults, IXJ I I I A N K  rcrullt, and ID BLANK rcsuli~ JIE prcscntcd in mg/L. Soil lob1 rcsulb arc prcsmtcd in mgkg, wcl ucighl 

HOLE Number: I101,E #4 I I( )I .li #4 EQ BLANK FD BLANK 
Depth (inches): 12-24 (>\I-72 

T C L P  Sample Datc: l0/4/05 I oli105 10/4/35 
I C L P  Sample Numbers: 1U-95-1 53 12A-i15-1 57 NA ltA-!x-155 

Total Sample Date: 
Total Sample Numbers: NA NA NA NA 

Analvtes 

Volatiles 9 

*ItT.l’ I , I  , I-‘l’llcllloloelllttllu 

Total 1,l ,I-Trichloroethnne 
*K‘I .I’ I , ~ - I ~ ~ ~ ~ I I I I I ~ I ~ ~ ~ I ~ I I I I ~  
Total 1,2-Dichloroc!hane 
‘R’I .I’ Ikl~zcnr 
‘Ibtul Benrcne 
I’CI .I’ Chloroliirtii 

. Total Chloroforiii 
TCI .P Htliyl hcirzciiu 
Total Ethyl bcnzcnc 
*l’Cl,l’ ’I‘olucnc 
Total Toluene 
‘l*Cl.l’ Vinyl cliloi itlc 
Total Vinyl chloride 

Totul Xylenes, total 
‘I*Cl,P Xylcrlcs, I(iIit1 

0.05 If 
NA 

0,os I I 
NA 

0.05 I I 
NA 

0.05 I J  
NA 

0.05 I J  
NA 

0.05 11 
NA 

0.1 IJ 
NA 

0.05 IJ 
NA 

0.05 If 
NA 

0.05 I1 
NA 

0 05 I I 
NA 

0.05 If 
NA 

0.05 u 
NA 

0.05 u 
NA 

0. I IJ 
NA 

0.05 I J 
NA 

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

0.05 1 f 
NA 

0.05 I I 
NA 

0.05 I I 
NA 

0.05 IJ 
N A  

0.05 1J 
NA 

0.05 1J 
NA 

0.1 lJ 
NA 

0.05 IJ 
NA 

li0 HLANK Equipmcnl R i m  Blank 
FD BLANK Ficld Blank 

DlJP Ficld duplicate umplc 



DOE/WIPP-96-2209 
Find Soil TCLP and Total Anulylical Rcsults 

Voluntary Rcleaiu Assessmcnl 
SWMU # OOIk, Mudpit P-1 

HOLE Numbcr: I l 0 l . l ~  # I  1101.13 # I  HOLK #2 1101,13 #2 I 1 0 1 . 1 3  U.3 HOLE #3 HOLE #4 I IOLE #4 
Depth (inches): 12-24 60-72 12-24 60-72 12-24 60-72 12-24 60-72 

‘rc:Lr Sample Date: I O I ~ Y M  I0/23/05 I0/23/95 10/23/‘)5 10/23/05 IO/23/95 10/23/95 10/23/95 

Total Sumple Dute: 711 1/96 711 1/96 711 1/96 71 I I I96 711 I I W i  711 1/96 711 1/96 711 1/96 
TCLP Sample Numbers: IU-95-159 11A-95-160 RA-95-161 RA-95-162 RA-95-164 RA-95-168 RA-95-170 R4-95-172 

Tiitiil Samplc Numburs: RA-96-ISI HA-96-152 RA-96-153 RA-96-154 RA-90-156 RA-96-158 RA-96.160 RA-96-162 

Anulytcs 

0.1 1113 
0.6 .I 

0 . 0 3  I I  
14 .I 

0.005 I I 
0.S U.I 
0.02 I I  

4 J  
0.05 IJJ 

1.5 
0.0001 I I 

0.03 tI 
0.2 I J 

20.0 I I  

o.1 in3 
0.7 J 

0.59 I1 
1H J 

0.005 IJ 
1 J *  

0.02 CJ 
4 J  

0.05 IJJ 
1.6 

0.000I u 
0.03 U 
0.2 IJ 

20.0 u 

0.1 III3 
0.6 J 

0.57 13 
IS J 

0.005 CJ 
0.5 UJ 
0.02 u 

4 5  
0.05 UJ 

1.4 
0.0001 IJ 

0.06 
0.2 IJ 

20.0 u 

Data qualifiers and alihreviatiirii>: 

B Analytc was dclcclcd in an asyocialed hboralory blank 
J Hcsult .rhtrulJ hc ciriisidercd an eslimalcd valuc 

NA Not analyzcd 
It Hcsull has liecii I ~ J C C ~ E ~  ant1 is comidcrcd unutahlc 
11 r b d y t c  was not dc~cctcd; VJIUC is chc mclhod reporting limit 

1111 I)clccted in llic l i l d  elid qiiililicd am no1 dclcclcd 

0. I 1113 
0.7 .I 

0.74 13. 
I9 .I 

0.005 II 
0 3  UJ 
0.02 I 1  

4 J  
0.05 IJJ 

1.4 
0.000I I I 

0.03 u 
0.2 I J  

20.0 u 

0 2 I JR 
0.5 .I 

0.5‘ )  13 
13 .I 

0.005 CJ 
0.5 UJ 
0.02 I 1  

4 J  
0.05 I JJ 

1.2 
0.000 I I I 

0.03 u 
0.2 u 

20.0 u 

0.1 UB 
0.6 J 

0.59 B 
13 J 

0.005 U 
0.5 UJ 
0.02 u 

35 
0.05 UJ 

1.3 
0.0001 u 

0.05 
0.2 u 

20.0 u 

0.2 m 
0.5 J 
0.6 B 
13 J 

0.005 u 
O S  J 

0.02 u 
2 5  

0.05 UJ 
1.2 

0.0001 U 
0.03 U 
0.2 u 

20.0 u 

EQ IUANE; Equipmcnl Rims Blank 
1.T) DIANE; Ficld Blank 

Notes: I )  Soil ’N’IJ’ I~JIIIII, IXJ IiIANK rcwlts, and I W  IiIANE; tcwl ls are Iircrcnlcd in m a .  Soil total rcsullc arc presented in niglig, u c l  i\cighl, 
2) l)ala qualilicis eic urcd as dclincd in chc IISEI’A National I:iiiictiunal (iuidclincr for Organic and Inorganic [)ala K d c w  (lip? 1‘N.t). 
3)  NA denotes hackground soil samples and volatile organic cimpwnd (VOC) soil sampler (ha1 wcrc no1 analyzed. Hackground and VOC 

sampling u d s  ictliiccd as rccwnnicnded hy 131’A in a lellci 1 1 ,  I)Oli dalcd Ilcccmbcr 19, 1995. and in subscqueili IiPA co nunicalions 
i b l l h  IlOli JIIII N’ll). 

I 

0.1 IJ 
0.6 J 

0.76 t 3  
I4 J 

0.005 u 
O.S UJ 
0.02 IJ 

3 5  
0.05 UJ 

1.3 
0 000 I J 

0.03 11 
0.2 IJ 

20.0 u 



DOE/WIPP-96-2209 

Final Soil TCLP and Total Analytical Results 
Voluntuty Relcurre Arscsmcnt 

SWMU # OOIk, Mudplt P-l (cont.) 

HOLE Nunibcr: IIOI.II # I  I I 0 1 . 1 ~ H l  

TCLP Sample Date: 10/23/95 I0123/95 
Depth (inches): 12-24 00-72 

‘I’CLP Sample Numbers: NA NA 
‘I‘otul Sample Dale: 

Totul Sample Numbers: NA NA 

Anulyto 

1lOI.lI #2 
12-24 

10123/95 
NA 

NA 

IIO1.12 112 llO1.li I13 I I0 l . l t  #3 I I O 1 . B  #4 l l o l , l :  #.I 
60-72 12-24 60-72 12-24 60-72 

10/23/05 10/211‘)5 10123195 10123/95 10/23/95 
NA RA-95-Ih.3 RA-95-167 RA-95-169 RA-95-171 

711 1/96 711 IlY6 711 1/96 711 1196 
NA RA-96-155 RA-96-157 RA-96-159 RA-96-161 

N A  
NA 
NA 
NA 
N A  
NA 
NA 
N A  
N h  
NA 
NA 
NA 
N A  
N A  
N A  
NA 

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

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

NA 0.05 I I 
NA 0.005 u 
NA 0.05 IJ 
NA I 0.005 0 
NA 0.05  IJ 
NA O.(IOS u 
NA 0.05 IJ 
NA 0.005 I J  
NA IJ 
NA 0.00s u 
NA ON5 [ J  
NA 0.0115 IJ 
NA ( 1  I I1 
NA 0.01 \ I  
NA 0.05 I J  
NA 0.OM U 

0.05 u 
0.005 U 
0.05 u 

0.005 u 
0.05 u 

0.005 U 
0.05 u 

0.005 U 
0.05 u 

0.005 U 
0.05 u 

0.005 u 
0.1 u 

0.01 u 
0.05 U 

0.005 U 

0.05 LJ 
0.005 U 
0.05 U 

0.00s u 
0.05 u 

0.005 U 
0.05 U 

0.005 U 
0.05 u 

0.005 U 
0.05 u 

0.005 u 
0.1 u 

0.01 u 
0.05 U 

0.005 U 

0.05 IJ 
0.00s u 
0.05 U 

0.00s 11 
0 . 0 5  I J  

0.005 U 
0.05 IJ 

0.005 u 
0.05 IJ 

0.005 u 
0.05 I J  

0.005 u 
0.1 u 

0.01 u 
0.05 IJ 

0.005 u 

Dnln qualifiers niid nbhreviutiuii$: 

I 4  Analfle war clclcs~cd in  ail assticialed laboratory blank 
J Kcsult slii)uld IIL. wtiridcred an cstirnalcd vrlue 

N;\ Nut analyxd 
It Hcsult liar trccti iqcctcd aiid is comidcrcd unusable 
I t  Analylc was nut cIctcc(ed; value is (hc method reporting h i t  

t 111 I)ctcctctl in the Itl.iiik a i d  qualified ar not dctectcd 

IX) I3l.:\NK liyuipmcnt R i m  Blank 
1:I) III..\NK I W d  Blank 

Notes: 1) Soil ‘l(‘l.l’ icntl~n, iQ BIANK rcuultr. and IW I3IANK IE~IIIIX arc prercnicd in rng/L. Soil total rcrulb arc prcrcntcd in mgrkg. H ~ I  wight.  
2 )  Dab qualilicrs ilic uscd as defined in thc USEPA National I:tiiictional Chidclines for Organic and Inorganic Data Kcvicw (Eli& IVJ4J. 

3)  N A  dcnotcr haclgrtiund rnil sampler atid volalilc organic ciitiipiund (VOC) soil ramplcs that wcrc not malyrcd. Ilackground and Vt l(’ 
wnipliitg \\.I* tcJiic.ed 81 rcciiiiimcri~lcd hy IYA in  a Icllci 10 I It 11: tlrlccl Ikccnihcr 19. IY1)S. ai111 iii ruhrcqiiclii FIB.\ uoniniwiicaIimi\ 

\ \ t i l l  I )I 11. mill \\ I I )  



- I -  - N -. 



DOE/WIPP-96-2209 

IIOLE Numlwr: 
Depth (inches): 

'l'<'I,P Sample Date: 
I'CLP Sample Numbers: 

Total Sample Date: 
'I'tilnl Sumple Numbers: 

Final Soil T C L P  trnd Tutal Analytical Results 
Vuluntury Release Assessment 

SWMU # 001 k, Mudpit P-4 (cont.) 

I:<) IjIANK I;I) I3I.ANK 

10/23/05 10123/95 

711 1/96 711 1/96 
RA-95- IO5 ItA-95-173 

RA-96-143 HA-96-1 64 

Vola tiles 
'l*Cldl' 1 , I ,  I -TI iclrloroeilnnc 
Total 1 , l  ,I-Trichloroethanc 
'IC1 .I) I ,2-l~ichloroe~hatic 
'Total I,Z-Dichluroethnne 
.l.CI*i' 13ctr/ruc 
Total Benzenr 
'K!I .I' Clilorofiirin 
'I'otul Chloroliwm 
*I'Cl,P l3hyl t)cirzcne 
Tot111 Ethyl Iwnrenc 
l'C1.1' l'oluenc 
Tot i t  I Tolt I c*nr 
'K'I .I' Vitiyl cltlortdc 
Total Vinyl chloride 

Xylenes, totil l  

Xylcncs. IOlll l  

Data qualifiers and nbbreviatiiiris: 

Nott.5: 

Pagc 4 of 4 
920% 

0.05 IJ 
NA 

0.05 I J 
N A  

0.05 I I 
NA 

0.05 I I 
NA 

0.05 I I 
NA 

0.05 I 1  
N A  

0.1 I1 
N A  

0.05 I I 
NA 

0.05 I J  
NA 

0.05 U 
NA 

0.05 I J 
NA 

0.05 I J 
NA 

0.05 I J 
NA 

0.05 [I 
NA 

0.1 I J  
NA 

0.05 I J 
NA 

I 

I3  h n l f i c  was dolcctcil i i i  an  avrociatcd liboratory blank 
J Hcsull rrhoultl lit: ci,ihiclercd ai1 cviimitcd VJIUC 

NI\ NtrI Dllalyl.Cd 
1( Kcsult has hccn icicctctl aiid i s  coluidcrcd unwablo 
( 1  hnalylc was ri i i t  tlulcctcd; valuc ia  thc mclhod rcporling liniil 

11H I)clcctcd in tho hliiiii, and qualified as no1 dctcctcd 



DOE/WIPP-96-2209 

HOLE Nuinbcr: I101.11 II I 

TCLP Sample Date: 10/24/!,5 

Total Sumplc Date: 7 / W 6  

Depth (inches): 12-31 

TCLP Sample Numbcrs: IiA-95-175 

l'otal Sumplc Numbers: RA-!WOW 

A nuly t ts 

Mct tils 
I'CLI' Arsoiiic (As) 
Total Arscnic (As) 
'1'CI.P 13iaiuni (Ih) 
Totul Btrriuni (Bu) 
'I*CLl' Cilclt1~itt111 (Cd) 
Totul Cutlniiani (Ctl) 
l t Y * l '  C11l01111l1111 (CI.) 
Total Chromium (Cr) 
~l*CI.l' 1,otitl (1%)  
m t u i  L ~ ~ ~ ~ I  (i'lq 
'Kl.1' Mcrcitry ( I  Is) 
Total Mercury (Hg) 
I *C l  .I' ~ 1 * l ~ t i l l i i t i t ~  (TI) 
Totul Thulliurii (TI) .. . 

Nutei: 

Final Soil TCLP and Total Analytical Results 
Vuluntury Release Assessment 

SWMU # 001h. H-15 

I 101.13 # 1 I10L13 #2 
60-72 12-24 

IO124195 10/24/95 
RA-95- 176 RA-95-177 
7/9/96 7/9/96 

RA-96-098 RA-96-099 

0.2 u 
1.7 

1.3 B 
33 

0.01 u 
0.5 u 

0.04 tJ 
5 

0.1 IJ 
2.9 J 

0.03 
0.4 U 
20 u 

0.0001 

0. I 1113 
1.2 

0.79 13 
27 

0.005 CJ 
0.5 u 

0.02 ( J  
5 

0.05 I I 
2.4 J 

0.0001 IJ 
0.03 U 
0.2 II 
20 u 

I3 Analylc was tluivclcd in an arrociatcd laboratory blank 
J Kcrull slioiil~l tic ceriiiidcrcd an catimrtcd valuc 

NA No1 ~nalyzcd 
K Kcriill liar hew icjcclcd and is  conaidcrcd unuaahlc 
I I Analytc was iw1 tlctcctcd; valuc in the method rcporting limit 

111) I)clcctcd it, (tic til,iiik and qualified JR not dctcctcd 

1101.13 U L  I101.E #3 
25-35 12-24 

1 p24/95 10124195 
RA-95-178 R4-95-180 
7/9/96 7/9/96 

RA-96-100 RA-96-102 

0.1 UB 
0.6 

0.44 UB 
20 

0.005 u 
0.5 u 

0.02 u 
4 

0.05 U 
2J 

0.0001 u 
0.03 U 
0.2 u 
20 u 

HOLE #3 
60-72 

1 0/24/95 

7/9\96 
RA-95-184 

RA-96-104 

0.2 CJ 
0.018 
1 . 1  D 

64 
0.02 u 
0.5 u 

0.04 U 
6 

0. I If 
2.8 J 

0.000 I 
0.03 U 
0.4 1I 
20 u 

IiQ BLANK Equipment Rinrc Blink 
I9 BLANK Ficld Blink 
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.. 

Final Soil TCLP and Total Anulyticul Rrrults 
Voluntary Release Assessment 
SWMU # OOIh, H-15 (cont.) 

HOLE Number: IlOl.l< fl I I IOLE #1  IIO1.E #2 I 1 0 1 . 1 3  #2 I IOLE #3 HOLJ: #3 

'I'C'LP Sumplc Date: I0/24P~5 I0/24/95 1 (1124/05 I0/24/05 I0/24/95 10/24/95 
Depth (inches): 12-14 GO-72 12-24 60-72 12-24 60-72 

'I'CLP Sample Numbers: NA NA NA NA KA-95-179 RA-95-183 
Total Sample Date: 7/9/96 7/9/96 

'I*tital Suniple Numbers: RA-96-10 1 RA-96-103 

Analytcs 

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

N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Data qudifien untl ahIirwiutiuii\: 

B hnalylc was clctcclcd in an associatcd laboratory blank 
J Rcsull ~lioulcl lie ciinsidercd an cstimrkd valuc 

NA Not analyzed 
K Kcsiilt has hccii ic,jcctcd and is coruidcrcd unutahlc 
I1 hiialytc  was wt rtctcc:lctl. valuc is  the rncthod reporting liinit 

1111 Ilctcclcd iii h c  I h n k  a i d  qualificd as not dc~cstcd 

N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

0.05 IJ 
0.005 u 
0.05 u 

0.00s u 
0.05 u 

0.005 u 
0.05 1J 

0.005 u 
0.05 U 

0.005 U 
0.05 u 

0.005 u 
0.1 u 

0.01 u 
0.05 U 

0.00s u 

0.0s t 1 
0.005 u 
0.05 U 

0.00s u 
0.05 IJ 

0.05 I I 
0.01)s u 
0.05 u 
0.005 U 
0.05 II 

0.005 u 
0.1 I J  

0.05 1J 
0.005 u 

0.005 u 

0.01 u 

EQ B 1 . M  Equipment Riruc Blank 
FD E L M  Field Blank 



D OE/wIpP-96-2209 
Final Sttil 'TCLP and Total Analytical Results 

HOLE Number: 
Depth (inches): 

TCLP Sample Date: 
TCLP Sample Numbers: 

Total Sample Datc: 
Total Sumple Numbers: 

Analytes 

Metals 
*l*Cl.lb Arsenic (As) 
'I'otul Arwtiic (As) 

'rota1 Barium (Bu) 
'l'Cl,l' C'itiltniiitn (Cd) 
Tutu1 Cudniium (Cd) 
*lI'l  .I' ( ' 111~ i t t11 i t t1 i  (Cr) 
Totnl Chroinium (Cr) 
T t ' l , l b  1.ccttl 1 1 % )  
Total Lcwd (PI)) 
'I't'IJ' MCIL.III\ ( I  lg) 
Total Mercury (Hg) 
.'I'CLP 'I'hulliittn (TI) 
Total Thullium ( T I )  

'I'CIJ' 1lit1i111tt (] l i t)  

I h t u  qualifiers und ablireviutioiir: 

Notes: 

Voluntary Release Assessment 
SWMU # 001 hi H-15 (cont.) 

I I( )I .li H-l 
12-24 

I OR-1/')5 

7/9/96 
RA-Wi- IO6 

ru-os- I no 

0 2 I113 
I .  

0 II i  I J I I  
26 

. 0 0l ) i  1 J  
0.5 

( 1  0 2  IJ 
5 

It l l - l  I I 
2.2 

0 t l l l l l l  1 1  
0.03 u 

I t  1 I 1  
20 u 

I IOLB #4 
60-72 
10124195 

7/9/96 
IZA-95-188 

RA-36-108 

0.5 u 
2.2 

1.2 B 
140 

0.02 u 
0.5 u 
0.1 I J  

7 
0.2 IJ, 
3.1' 

0.0001 
0.03 U 

1U 
20 u 

10124/95 
RA-95-182 NA 

7/9/96 7/9/96 
RA-96-109 RA-Y6-I 10 

0.1 tl 
0.003 u 
0.005 u 

0.056 
0.005 I J  
0.005 u 

0.02 I J 
0.02 UJ 

0.05 I J 

0.0001 I J  
0.0001 u 

0.2 1J 
0.07 

0.002 u 

Ii Analgtc WIY alclcctcd i n  an arrociatcd Inhimtory hlank 
J I ~ E S U I I  rliiwhl bc considcrcd an eslimatcd value 

NA Nil1 analwad 

It I(caiill Ii,ir liseii rcjcslctl and i s  comidcrcd unurrhlc 

NA 
0.003 u 

NA 
0,056 

NA 
0.005 u 
0.02 UJ 

NA 
0.002 u 

NA 
0.0001 u 

NA 
0.2 u 

N+ 



! 
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Final Soil TCLP and Total Analytical Results 
Voluntury Release Assessment 
SWMU # UOlh, H-15 (cont.) 

HOLE Number: 1lOl.l: 11-1 IIOI.li #4 1Q BLANK I:I) 131.ANK 
Depth (inches): 13-24 60-72 

TCLP Sample Date: I0/2.l/05 10/24/95 10124/95 
TCLP Sample Numbers: ItA-95- 1x5 ItA-95-187 1U-95-181 

Total Sample Dale: 7/9/96 719196 
'I'otal Sumple Numbcru: RA-%-I OS RA-96-107 NA 

Analytes 

Volutilcs 

Notes: 

0.05 u 
0.005 UJ 

0.05 u 
0.005 UJ 
0.05 U 

0.005 U J  
0.05 I J  

0.0U5 U J  
0.05 u 

0.005 U J  
0.05 u 

0.005 U J  
0.1 u 

0.01 UJ 
0.05 u 

0.00s UJ 

0.05 lIJ 
NA 

0.05 lJJ 
NA 

0.05 UJ 
NA 

0.05 IJJ 
NA 

0.05 lJJ 
NA 

0.05 UJ 
NA 

0.1 IJJ 
NA 

0.05 I I J  
NA 

I 3  h a l y l c  \$;I\ tlclecfcd in ai1 asJociatcd lahoratury blank 
J Kcrult r l ~ i ~ ~ l r l  he conridcicd an estimated value 

NA Not anal>ml 
K ltesult lid\ IIIXII icjected and is coruidcred tuiwahlc 
I I  Analytc \\.I* iiiit tlctectcd: value is thc method reporting h i i t  

Ul3 Uc~cclcil 111 tlic lilank and qualified JS not dclcctcd 

N A  

NA 

NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N h  
N A  



DOEPMPP-96-2209 
Final Soil TCLP and Total Analytical Results 

Voluntary Releasc Assessment 
SWMU # 001h, Mudplt P-2 

HOLE Number: I I 0 1 , I S  # I I IOLI~ # 1 HOLE #2 HOLE #2 1 l01.E # 3  HOLE #3 EQ BLANK FD BLANK 
Depth (inches): 12-24 00-72 12-24 60-72 12-14 60-72 

TCLP Sumple Date: 10/24/95 I0/24/95 10/24/95 10/24/95 I0/24/05 10124/95 I0/24/95 
TCLP Sample Numbers: RA-95-1 89 I<A-95-I90 RA-95.192 RA-35-194 RA-95-106 RA-95-198 RA-95-200 NA 

‘I’titul Samplc Datc: 7/9/96 7/9/96 7/9/96 7/3/96 7/9/96 7/9/96 7/9/96 7/9/96 
‘hhd Sumplc Numhcrs: RA-96-1 I I HA-91-112 R4-96-114 RA-96-116 RA-96-1 I H  RA-96-120 RA-96-121 RA-96-122 

Anslgtfs 

Metuls 
0.1 Ill) 

0.8 
0.28 111) 

I 0 
0.005 I I 

0.5 u 
0.02 I I 

6 
0.05 [ I  

2. I 
0.000 I I J 

0.03 I J  
0.2 I J 
20 I1 

0.5 u 
1.4 

1.2 I3 
28 

0.02 1 I 
0.5 u 
0.1 1J 

6 
0.2 u 

2.6 
0.000 1 
0.03 U 

I IJ 
20 u 

0.1 1JB 
1 

0.39 UB 
20 

0.005 l J  
0.5 u 

0.02 IJ 
5 

0.05 U 
2 

0.0001 u 
0.03 U 
0.2 u 
20 u 

0 5  I J  
1 .9 

1.2 I3 
65 

0.02 IJ 
0.5 u 
0.1 I J  

6 
0.2 II 

6.5 
0.0002 
0.03 u 

I IJ 
20 u 

0.1 1J13 
1.3 

0 . 2 0  1 Jl3 
69 

0.005 1J 
0.5 u 

0 0 2  IJ 
5 

0.05 [ JJ 
2.3 

0.0OOI IJ 
0.03 u 

0 , 2  I J  
20 u 

0.5 U 
1.5 

1.1 B 
150 

0.02 u 
0.5 u 
0.1 u 

5 
0.2 UJ 

2.4 
0.0001 
0.03 U 

1u 
20 u 

0.1 u 
0.003 U 
0.005 u 
0.005 u 
0.005 I1 
0.005 u 
0.02 u 

0.02 UJ 
0.05 UJ 
0.002 u 

0.0001 u 
0.0001 u 

0.2 u 
0.2 u 

NA 
0.003 U 

NA 
0.005 u 

NA 
0.005 U 

NA 
0.02 UJ 

NA 
0.002 u 

NA 
0.0001 u 

NA 
0.2 u 

d ntihrovistions: 

1) AnaIylc dclccled in a11 aJYocialcd taboratory blank 
J Kcsult slioiiid Iw ciinsidrrctl an estimated value 

N h  Not anrlpctl  
I< Rcsull has Iiccii ielccted and i s  considcrcd unwablc 
I 1  tbialytc was not ticlcctcd; value i s  the niclliod rcpodng I i i n i ~  

lrli I)etcc~cd iii Ilic 1iI.iiih and qiialilicd as not detected 

I 

Notes: 

Page I of 2 
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DOE/WIPP-96-2209 

Final Soil TCLP and Total Analytical Results 
Voluntary Release Asseismcnt 

SWMU # 0011, Mudpit P-5 

HOLE Numher: 1 1 0 1 . 1 3  # I  IlOl.13 # I  HOLE #2 f101.Ii #2 1101.11 #I 1101,E #3 EQ BLANK FD HL.ANK 
Depth (Inchcs): 12-24 (10-72 12-24 60-72 12-24 60-72 

TCLP Sample Date: 11/7/35 I 1/7/95 I I 17/95 I in195 I 1/7/95 11/7/95 1 1 I7195 
TCIJ Siimplc Numlicn: ItA-05-24] l(A-05-24 I M-95-243 ItA-95-24.5 RA-OS-240 Kh-95-25 I RA-95-247 NA 

Total Sample Date: 7/8/96 7/8/96 7/8/96 7/8/96 7/8/96 7/8/96 7/8/96 7/8/96 
TohI Sample Numberx RA-96-073 R-96-073 RA-96-076 RA-96-078 RA-96-080 RA-96-082 RA-96-083 RA-96-084 

Analyter 

Metals 
’fC1-1’ Arsenic (As) 
Total Arsenic (As) 

. .  ‘PCLP I3wium (I3u) 
Total Barium (Bu) 
‘I’CLP Cadmiuin (Cd) 
Totul Cadmium (Cd) 
*l’CLP Chroiiiiiiiii (Cr) 
Total Chromium (Cr) 

Total I,cad (PI,) 
*l*Cl,l) Mcrcury (Ilg) 
Total Mercury (Hg) 
‘I’CLP Thallium (1‘1) 
Total Thltlliuni (TI) 

*I*ClJ’ 1,cad (1%) 

0.1 I J  
1.S J 
0.ox 
I20 

0,005 IJ 
0.5 11.1 
0 . 0 2  I J 

3 
0.05 I J 
2.2 .I 

0.0001 [ J 
0.02 u 
0.2 II 
20 u 

0.1 IJB 
0.9 J 
0.83 

62 
0.01 u 
0.5 UJ 
0.02 u 

4 
0.05 u 

3.6 J 
0.0001 u 

0.03 
0.2 u 
20 u 

0.2 u 
2.3 J 

1 . 1  
490 

0.02 u 
0.5 UJ 
0.04 U 

7 
0.1 IJ  
4.2 J 

0.0001 u 
0.02 u 
0.4 U 
20 u 

1u  
2.3 J 

I . 3  
400 

0.05 U 
0.5 UJ 

0.2 IJ 
5 

0.5 IJ 
5.1 J 

0.0001 u 
0.02 u 

2 u  
20 u 

0.2 [J 
2.3 J 
1.3 
390 

0.02 u 
0.5 11.1 
0.04 I J  

5 
0.1 I J  
3.5 J 

0.0001 [I 
0.02 u 
0.4 II 
20 u 

0.5 U 
2.5 J 

1.5 
290 

0.02 u 
0.5 UJ 
0. I u 

6 
0.2 u 
3.6 J 

0.0001 u 
0.02 u 

IU 
20 u 

0.1 u 
0.003 U 

0.033 
0.007 

0.005 U 
0.005 U 
0.02 u 
0.02 u 
0.05 U 
0.002 u 

0.0001 u 
0.0001 u 

0.2 u 
0.2 u 

NA 
0.003 U 

NA 
0.006 

NA 
0.005 u 

NA 
0.02 u 

NA 
0.002 u 

NA 
0.0001 u 

NA 
0.2 u 

D i l i  qiialiflers iiid ibhrcvirtiiinr: 

I I  Analylc was dclw It 11 i i i  a i i  aswciatcd laboratory hlank 
J Hcaull should IIC wisidcrcd an cstinutcd viluc 

NA Not analyzed 
H Kcsull has hccii I C J C ~ I C ~  and i s  conridcrcd unmiblc 
II h i a l y t c  was not Jctccicd; VJIUC is  Lhc mcthod reporting limit 

Ill$ I)cIcctcd in llic h l d  and qurlilicd i s  not dctcctcd 

fiy H I A N K  liquipmcnl R ~ N C  Blink 
FD BLWK Ficld Blank 

Nates: I) Soil ’ l ~ * l . l ’  icuiilti. IX) l#l .ANK icaulta. and IW Itl,ANK ierii l lr arc prclciltcd in mgL.  Soil Io t i l  rcrulb arc prcncnlcd in mlykg, wcI wcighi 
2) 1)sla qurlilicn aic mcd i s  dclincd in h c  USEPA National I:uiiclionil tiuidclincs for Organic and Inorganic Data Hcvicw (WA, 1994). 
3) Nh denotcs hackground soil raniplcr and volatilc organic conipound (VOC) soil umplu (lut were not inrlyrcd. Background and V ( K  

simpling wns iccliiccd i s  rcconmiciidcd hy ItJ’A in a lctlcr 111 I )I )I< dalcd k c c n i h c r  19. 1995. and in ruhrcyuciil FI1A communicahiir 
\Villi ])I JI. rli*l \Y l l )  

Page I of2 
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DOE/WIPP-96-2209 
Find  Soil TCLP and Total Analyticnl Results 

Voluntary Relense Assessment 
SWMU # 0011, Mudplt P-5 (cont.) 

HOLE Number: 
Depth (inches): 

TCLP Sample Dnte: 
TCLP Sample Numbers: 

'Total Sample Date: 
Totul Sample Numbers: 

Annlytes 

Vulutiles 
*K'I .I' I , I ,I -'l't ichlorochnc 
l'otd I,I,I-'i'~ichlorocthsne 
1'CL.P 1,2-Oiclilorocthune 
Total Il2-l)ichlorcdhunc 
T('I .I' I3c1vc'Ilc 
'Ibtul Benzene 
TCJ .P Chlorolimi 
Tot ul C hloro fa rm 
*I*Cl,P 1311ryI hciuene 
Total Ethyl lwnzene 
*I.CI,l' 'rolucllc 
Total Toluene 
'KXP Vinyl cliloridc 
Tutu1 Vinyl chloride 

Xylenes, totiti 
Xylcnos, lo(ul 

lIOI.I'#I 
12-24 

NA 

NA 

I 1/7/95 

N A  
NA 
NA 
NA 
NA 
N A  
NA 
Nh 
NA 
NA 
NA 
NA 
NA 
NA 
Nh 
NA 

D i l i  qualillen and ihhrcviutiorir: 

I 101.13 # 1 
00-72 

1 1/7/95 
NA 

NA 

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

iloLr; ~2 

1 1/7/95 
12-24 

RA-95-242 
7/8/96 

RA-96-075 

0.05 I J 
0.00s u 
0.05 IJ 

0.005 u 
0.05 I 1  

0.005 u 
0.05 IJ 

0.005 u 
0.05 u 

0.005 u 
0.05 U 

0.005 u 
0.1 u 

0.01 u 
0.05 u 

0.005 u 

I I  Anrlytc win dctccted in i n  aisocirtcd Irboritory blank 
1 Kctult rhould hc ciinsidcrcd an catimrkd value 

NA Not analyzed 
K Kcsult has heen rcjccicd and ia coruidcrcd unwrblc 
11 ibalfic was n t i t  Jctcctcd; value is thc method reporting limit 
IR Ddcctcd in the blank and qualified i s  not dctcctcd 

tIOl.II #2  
60-72 

1 1/7/95 
RA-95-244 
7/8/96 

RA-96-077 

0.05 I I 
0.00s u 
005 (I 

0.00s u 
0.05 If 

0.005 u 
0.05 I J  

0.00s u 
0.05 IJ 

0.005 u 
0.05 u 

0.005 u 
0.1 I J  

0.01 u 
0.05 u 

0,005 u 

I N > l . l ~  83 HOLE #3 EQ BLANK FD BLANK 
12-24 60-72 

1 I/7/95 1 1/7/95 1 1 n195 

7/8/96 7/8/96 
M-95-248 RA-95-250 RA-95-246 NA 

RA-96-079 RA-96-081 NA NA 

0 ( t i  I J 
0.005 u 
0.05 I J 

0.005 u 
0 0 5  I I 

0.005 u 
0.05 I I 

0.ous LI 
0.05 1J 

0.005 u 
0.05 IJ 

0.005 u 

0.01 u 
0.05 IJ 

0.005 u 

I O I U  

0.05 I) 
0.005 u 

0.05 u 
0.005 u 
0.05 I1 

0.005 U 
0.05 u 

0.00s u 
0.05 U 

0.005 U 
0.05 u 

0.005 u 
0.1 u 

0.01 u 
0.05 u 

0.005 U 

0.05 I )  
NA 

0.05 u 
NA 

0.05 I1 
NA 

0.05 ( J  
NA 

0.05 u 
NA 

0.05 U 
NA 

0.1 u 
NA 

0.05 u 
NA 

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

Page 2 of 2 
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DOE/WIPP-96-2209 
Final Soil TCLP and Total Analytical Results 

Voluntary Release Asscssmrnt 
SWMU # 0011, WIPP-I2 

! 

HOLE Numher: I l 0 l . l ~  114 I IOLE #4 I IOL13 #S I I0I.E #5 l101,11#6 HOLE #6 EQ RLANK FD ULANK 
Depth (inchc~): 12-24. 60-72 12-24 60-72 12-24 60-72 

TCLP Sample Date: 1 1/7/05 I 1/7/95 11/7/95 I 1/7/95 11/7/95 I3/7/95 I 1/7/95 
TCLP Sample Numhers: l<A-Oi-2i2 RA-95-253 R.4-95-255 RA-95-257 ]<A-95-259 RA-95-26 1 NA KA-95-263 

7/8/96 7/8/96 7/8/96 7/8/96 7/8/96 7/8/96 718196 Total Sample Date: 7/8/96 
Total Sample Numbers: RA-96-085 RA-96-086 RA-96-088 RA-96-090 RA-96-092 RA-96-094 RA-96695 RA-96496 

Analytcs 

Metsla 
'l*Cl.li Aisctjic (As) 
Total Arsenic (As) 
'I'L'LI' Iliiriutn ( H i t )  

Total Rsrium (Ba) 
'l'Cl,l' Ciidinitun (Cd) 
Total Ciitlmium (Cd) 
'IC1 . I '  c,'Iiromiuni (Cr) 
Total ('liromium (Cr) 

Total Lcwl  (Ph) 
'l'Cl.l' Mcicuty (I Ig) 
Total Mercury (Hg) 
'K" .I' ' l ' l ~ i i l l i ~ ~ n ~  (1'1) 
Total Tliirllium (TI) 

'IU .I' I .ciltl (1%) 

0.I IJ 
0.7 J 
0 . 3 4  

18 
0 0 f ) S  I J  

0.5 UJ 
( 1  It:! I J  

2 
(I I t i  I J 

1.4 J 
(1 Oim I I I 

11.02 u 
f t  2 I J  

20 

0.1 UB 
0.9 J 
0.34 

36 
0.005 U 

0.5 UJ 
0.02 u 

4 
0.05 u 

1.8 J 
0.0001 IJ 

0.02 u 
0.2 u 
20 u 

0. I 1J 
0.7 

0.43 
140 

0.00s u 
0.5 U 

0.02 u 
5 

0.05 1 J 
1.7 J 

0.000 I I 1  
0.02 u 
0.2 u 
20 u 

0.2 I J  
0.9 
I .4 
I20 

0.02 UJ 
0.5 u 

0.04 IJ 
4 

0.1 [ I  
1.5 J 

0.000 1 I J 
0.02 u 
0.4 LJ 
20 u 

0. I un 
1.3 
1.4 

1700 
0.005 UJ 

0.5 u 
0.02 IJ 

6 
0.05 I J 

2.2 J 
(t.O(i0l 1.J 

0.02 u 
0.2 u 
20 u 

0.2 u 
1.4 
1.7 
860 

0.02 UJ 
0.5 U 

0.04 U 
5 

0.1 IJ 
1.8 J 

0.0001 IJ 
0.02 u 
0.4 U 
20 u 

NA 
0.003 U 

NA 
0.057 

NA 
0.005 U 

NA 
0.02 u 

NA 
0.002 u 

NA 
0.0001u 

NA 
0.2 u 

0.1 u 
0.003 U 

0.036 
0.056 

0.005 UJ 
0.005 u 
0.02 IJ 
0.02 u 
0.05 1J 

0.002 u 
(1 (l(J0 I f 
0.0001u 

0.2 u 
0.2 u 

I3 
J 

NA 
It 
U 

1113 

Analytc WI\ ~lctcctcd in nii ariooiaicd luliorn!ory blank 
Ikwtt diuiild I I C  considered an cstimatcd vuluc 
Nul enulyictl 
Hcsult IIHI IICCII rejcctcd and i, comidcrcd unursblc 
Analytc WIIY not dclcclcd; value is (he method reporting limit 
I)etccted III 111s Iilunk end qualilicd aa not dclcctcd 



DOEWIPP-96-2209 
Final Soil T C L P  and Tutal Analylicul Results 

Voluntary Release Assessment 
SWMU # 0011, WIPP-I2 (cont.) 

Page 2 of 2 
9.20/96 

HOLE Numhcr: I I( )).ti H 4  I 101-E #4 IlO1.E #5 1101.13 #5 1 I( )1.E #6 HOLE #6 EQ BLANK FD DI.ANK 
Depth (inches): 12-24 00-72 12-24 00-72 12-24 60-72 

T C L P  Samplc Date: 1 1/7/05 I 1/7/35 I 1ni95 I 1ni95 I lf l l95 I ini95 I ini95 
T C L P  Samplc Numbers: N A  NA IW-95-254 IiA-95-256 l<A-95-258 RA-95-260 RA-95-262 

Total Samplc Dntc: 7/8/96 71819 6 7/8/96 7/8196 
'I'otal Sample Numbers: NA NA RA-96-087 RA-96-089 HA-96-91 RA-96-093 NA 

AnaIytw 

Volntilcs 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 

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

0.05 u 
0.005 u 
0.05 IJ 

0.005 u 
0.05 IJ 

0.005 u 
0.05 1.1 

0.00s u 
0.05 IJ 

0.00s u 
0.05 u 

0.1 u 
0.010 u 
0.05 u 

0.005 u 

u.ons u 

O.(J5 

0.05 I J 
0.005 U 

0.05 I J 
0.005 u 
0.05 I I 

0.005 u 
0.05 I J 

0.005 u 
0.05 l J  

0.00s u 
0.1 I J  

0.05 IJ 
0.005 lJ 

0.005 u 

o.nio u 

0.05 IJ 
0.005 u 
0.05 IJ 

0.005 u 
0.05 IJ 

0.005 u 
0.05 u 
0.005 u 
0.05 I1  

0.005 u 
0.05 U 

0.005 u 
0.1 u 

0.010 u 
0.05 u 

0.005 u 

0.05 u 
0.005 u 
0.05 IJ 

0.005 u 
0.05 IJ 

0.005 U 
0.05 u 

0.005 u 
0.05 u 

0.00s u 
0.05 u 

0.005 u 
0.1 u 

0.010 u 
0.05 u 

0,005 u 

NA 

NA 

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

0.05 IJ 
NA 

(J.05 I I 
NA 

0.05 I J  
NA 

0.05 U 
NA 

0.05 1J 
NA 

0.05 1J  
NA 

0.1 u 
NA 

0.05 u 
NA 

.- 

h i a l y ~ c  WIN dc~cctcd in an urmiatcd laboratory blank 
I b a i i l t  ~li11111il Iic connidcrcd nn cilimatcd viiluc 

Not ai~uly/ccl 
I(cnill liiir Iiccii rcjcclcd and is  coruidcrcd unwable 
thnlytc \UIF iiol de~ecicd; valuc i3  the mcthod rcporiing limit 
I)ckclcil III Ilic Iilnrik aiid qualiticd u not dctcctctl 

Ncirrs: 



D OE/WIpP-96-2209 
Find Soil TCLP and Total Analytical Rcsultr 

Voluntug Release Asrcssment 
SWMU # 001s ERDA-9 

HOLE Number: I101,13 # I  I I (  )lX # I  I-IOLE #2 HOLE #2 1 IOLl3 #3 I [OLE #3 BORE #4 BOW- #4 
Dcpth (inches): 12-24 (10-72 12-24 60-72 12-24 60-72 12-24 60-72 

TCLP Sumple Date: 1 1/9/95 11/13/95 1 1/9/95 1 111 3/95 I 1/9/95 1 111 3/95 11/9/95 Ill1 3/95 
TCLP Sample Numbers: RA-95-20 I l<h45-264 RA-35-202 RA-95-265 1tA-95-204 RA-95-267 RA-95-207 RA-95-269 

Total Sitniple Numbcrs: RA-96-179 HA-96-INO RA-96-181 RA-96-182 RA-96-184 RA-96-186 RA-96-188 RA-96-190 
Totiil Sitmplc Dntc: 7/12/96 71 I 5/96 711: 2/96 711 5/96 711 2/96 7/15/96 711 2/96 7/15/96 

Anulytes 

Metals 
*l*Cl.l) Arsciiic (As) 
'I'oliil Arrrnic ( A b )  

*i'Cl .I '  Ijctrtutit (Ih) 
Totul Barium ( B i t )  

' l*C'l , l)  Citdiniuie (ut!) 
Totul Cadmium (Ccl) 
TCI,I' Chroiiiiiiiti (Cr) 
Total Chromium (Cr) 
TCI.1' Lead (1%) 
Total Lcud (Pb) 
TCI.1' Mercury ( I  lg) 
Tots1 Mercup (ilg) 
TC!I . I )  ' h l l i i i i i i  ('1'1) 

. T o l d  l'htlllium (TI) 

Data qurlilicn and dilircviutiiins: 

Notes: 

0.2 IJl3 
1.J .I 
0.00 
1 1 0  J 

0.01 I J  
0.5 UJ 
0.02 I J  

4J 
0.05 IJ 

1.9 
0.0001 { J  
0.03 u 
0.2 II 
20 u 

(1 2 IJ 
0.s .I , 
0.7 I 

I S  
0.02 IJJ 

0.5 u. 
0.04 I J 

4 
0.1 I J  

1.8 
0 0001 1 J 

0.03 .u 
0.4 I J 
20 u 

0.2 m 
0.S J 
0.51 
24 J 

0.005 U 
0.5 UJ 
0,,02 Y 

4 5  
0.05 U 

1.5 
0.000~ 
0.03 
0.2 IJ 
20 u 

0.1 i J I 3  
1.2 .I 
0.04 

39 
0.01 IJJ 
0.5 u 
0.02 IJ 

4 
0.05 1J 

2.2 
0.0004 
0.03 U, 
0.2 I J  
20 u 

0.  I I J I 3  
0.5 .I 

! 0.50 
JJ J 

0.005 I1 
0.6 J 

0.02 1 J 
4 J  

0.05 I J 
1.8 

0.0001 I J  
0.03 u 
0.2 I J  
20 u 

0.1 ( J  
0.J J 
0.6 

19 
0.01 UJ 

0.5 u 
0.02 u 

3 
0.05 u 

1.3 
0.0004 
0.03 U 
0.2 ( I  
20 u 

Ii A~~aly tc  WJS dclcclcil 111 .iii raaiiciatcd Irhoratury blank 
J Ucsiilt rhuuld ~IC coiixiilcicd aii citinialcd vrluc 

N h  Nut analyrcd 
K Kcrull has bccii I~JCCIC'I .d i s  coiisidcrcd unutablo 
U Analytc was nut dcleclcil: value is thc mclliod rcpodng limit 

01% I)ctcctcd in Ihc h h h  .iiiil qualified a1 nut dclcctcd 

1 )  Soil 'J('1,P rcrullr. li<IlH,ANK rcsuh, and 1W BLANK result.\ arc prcrsntcd in mgR. Soil told rcsulls arc prcrcnlcd in mpkp, wet weight. 
2) Ih ia  qualifiers arc UWI as dclincd in the IJSlPh National I~u i ic~~~i i i ; i l  Guidclincr for Organic and Inorganic Data Rcvicw (I:.P& 1794). 
3) NA Jeiiiitct hachgitiiitid soil saniplcs and volaiilc organic ~ O ~ I I ~ ~ I I I I I I ~  (\'(IC) roil ramplcr Lhal wnc  nul analpcd. Ijackguund and VO(' 

sanipling % i s  rcilnecd as rccommcndcd hy Ill'h in a lcller 1ii I )I ) I .  tl.11ed 1)cccnibcr 19. 1995, and in rubscqucnt I P A  crinununicationq 
willi IlOli and R'II) 

0.1 im 
1.1 J 
0.53 

71 
0.005 U 

0.5 u 
0.02 u 

8 
0.05 U 

2.1 
0.0001 1J 
0.03 U 
0.2 II 
20 0 

0.1 IJ 
(1.6 J 
0.06 

I 1  
0.005 UJ 

0.5 u 
0.02 u 

2 
0.05 u 

1.4 
0,0003 
0.03 u 
0.2 I) 
20 u 

I'JgC I Of 4 
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%. 

HOLE Number: 1101,E # I  
Depth (inches): 12-24 

TCLP Sumple Date: 11/9/95 
TCLP Suniplc Numbers: NA 

Tot111 Siimplc Date: 
Total Sample Numbers: 

Volatilcs 
'R'I .I' I , I  ,I -'I'l1~lllotclclllIlllc 

Tutti1 1'1 ,I-Trichloruethunc 
'I'CI .I' I ,2-l~iclilorc)c1liune 
Tutu1 1.2-Dichluroethune 
'I.c-1 .I' 13cnza1r 
Totul Benzene 
'I'Cl.1' C'hloroliirnr 
Totul Chloruform 

Total Ethyl benzenc 
' t u  .I' 'I'oluenc 
Total Tolucnc 
T(*I . I '  vlllyl chlllrlllc 

Totu l  Vinyl chloritlc 
Xylcncs. lolal 
Xylcncs, tutu1 

'I.(.'l .I'  Irlllyl IlCtI1L.IIc. 

NA 

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

I l o l , l ;  #1 

I 1/13/95 
NA 

(10-72 

NA 

Nh 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DOE/WIPP-96-2209 
Final Soil TCLP and Total Analytical Result5 

Voluntaty Release Assessment 
SWMU # 001s ERDA-9 (cont.) 

NA 

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

HOLE #2 IlOLE #2 IlOLE #3 110LE #3 BORE #4 BORE #4 

I 1/9/95 11/13/95 1 1/9/95 1 I l l  3/95 1 1/9/95 11/13/95 

711 2/96 7/15/96 7/12/96 7/15/96 
RA-96-183 RA-96-185 RA-96-187 RA-96-189 

12-24 60-72 12-24 60-72 12-24 60-72 

NA NA IW-95-203 RA-95-266 RA-95-206 RA-95-268 

NA 

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

0.05 I I 
0.00s u 
0.05 I I 

0.00s u 
0.05 I I 

0.005 u 
0.05 I J 

0.005 u 
0.05 I I 

0.005 u 
0.05 I1 

0.005 tr 
0. I I I 

0.01 11 
0.05 I I 

0.005 11 

0.05 u 
0.005 u 
0.05 u 

0.005 u 
0.05 1J 

0.005 u 
0.05 u 

0.005 u 
0.05 IJ 
0.005 U 
0.05 u 

0.00s u 
0. I 1J 

0.01 u 
0.05 I J  

0.005 u 

Data quatilien and nhbrcviations: 

H Analyic war dctcctcd iii .III arrociitcd laboratory blink 
J Kcaul! lrhnuld hc cimridcrcd a n  estimated VAIUC 

NA Niil rnnlyictl 

K Kcsult has hecn rcjeclcd ,1115 is cutuidcrcd unurablc 
11 Anily~c was IIO~ tlciccicd. value in UIc method =porting limit 

I I I I  I)ctcctctl in tlic hlaiik ~ i n l  cliialilicd as not detected 

Niilrs: 

0.05 u 
0.005 UJ 
0.05 u 

0.005 UJ 
0.05 u 

0.005 UJ 
0.05 u 

0.005 UJ 
0.05 u 

0.005 UJ 
0.05 u 

0.005 UJ 
0.1 l i  

0.01 UJ 
0.05 u 

0.005 UJ 

0 . 0 5  IJ 
0.005 u 
0.05 u 

0.005 u 
0.05 IJ 
0.005 U 
0.05 u 

0.005 u 
0.05 (I 

0.005 0 
0.05 1J 

0.00s u .- 
0 . 1  I1 

0.01 u 
0.05 I J  

0.005 u 
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HOLE Number: I:.Q I31.ANl-C I3I.ANK 
Depth (inches): 

TCLP Sample Date: 1 I /!I195 I I /I 3/95 
TCLP Suniple Numbers: ]<A-95-2051) I(A-95-27 I 

Totul Sample Date: 7/15/96 711 5/96 
Totul Siiniplc Numbers: RA-96-191 HA-96-192 

Final Soil TCLP and Total Analytical Results 
Voluntary Release Assessment 

SWMU # 001s ERDA-9 (cont.) 

Metnls 
' I U J '  Arsenic (As) 
Totul Arsenic (As) 

Totiil Btirium (Bti) 

'I'Cl,P C'iidiiiitiiii (C'd) 
Total Caidmiuni (Ccl) 
'K'I .I' ( 'liroiiiiittn ( (Y) 
l'olul Chromium (C'r) 

Totul Lead (PI)) 
'll'I,P Mcrcuv ( I  Igl 
Tutu1 Mercury (Ha) 

Totd Thallium (TI) 

' lCl,l '  Ijarium (Ih) 

'i.CI,l' I .cud (1'1)) 

'K'I .I' 'I11idlit1111 (1'1) 

0.1 11 
0.003 U 

0.027 
0.046 

0.005 [ I  
0.005 u 

0.02 1 I 
0.02 u 
0.05 IJ 

O.!,OO I I I 
0.0001 u 

0.2 I J  
0.2 u 

0.002 UJ 

0. I ( I  
0.003 U 

0.05 I 
0.053 

i )  005 IJJ 
0.005 u 

0 .02  IJ 
0.02 u 
0.05 I J 

(1.002 UJ 
00001 I J  
0.0001 u 

0.2 IJ 
0.2 u 

I S  Atirlylc was tlclccled t t i . i t i  rrxociatcd hhoratory blank 
J Result should hc ciitiritlcictl ati calimatcd valuc 

N h  Nail analytcd 
R Kcoull has hccn rejcctctl aiid is cotisidcrcd unutablc 
I I Arialytc was no1 ilcteclctl. \ nhic i.r thc niclhod rcpnrting h i i t  

1111 I )elected i t i  tlic IIIIIIA .d tp i i l i i ied  IN out dotactad 

I 
liQ IiI.ANK Equipment Hiwe Hlank 
i:L, BLANK Field Blank 

Notes: I )  Soil 'I'('1.P results. 13.1 I31,WK resulk, arid I:I> 1 3 I A K  rcrults .irC Iircscritcd in mgL. Soil total rcsulk arc prcscnicd in m&lcg. WCI wcigliI. 
2 )  Data qualilicru arc incd as dcfincd in Uic IJSEI'A National 1:uiidiwi;iI (iuidelincs for Organic and Inorganic Data Kcvicw (EPA. 1994). 
3) NA dcnciles hackgroutid soil samplcs and volatilc urganic c u n i l w d  ( W V )  soil samplcs (hrt wcrc not anrlyrcd. Backgruund and VOC' 

sampling was rccluccd iii rccommcndcd hy 1il'A in a Icttcr t i t  I ) (  11. IIJICII Ilcccmbcr 19. 1995. and in subscqusnt Iil'A eommunicatium 
w i t h  IIOI: a i d  U'IIJ 

. 
i 
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VN 
I 1  SON 
VN 
I I  1'0 
VN 
I I 50'0 
VN 
I I  50'0 
VN 
I1 50'0 
VN 
(1 SO'O 
VN 
I1 50'0 
VN 
I I C O N  

VN 
I 1  S0'0 
VN 
n 1'0 
VN 
I1 50'0 
VN 
I I 50'0 
VN 
I1 50'0 
VN 

VN 
( I  50'0 
VN 
II SO'O 

r\ so-o 

i 
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HOLE Number: I I( 11.13 iY 1 

TCLP Sample Date: I 1/6/95 

Total Sample Date: 7/12/96 

Depth (inches): 12-24 

TCLP Sample Numbers: IZA-95-210 

Total Sample Numbers: RA-96-195 

Analvtes 

‘rgc I of 20 
9116196 

Final Soil TCLP and Total Analytical Result8 
Voluntary Release Assessment 

SWMU # OO4a Portacamp 

HOLE # I  HOLE #2 HOLE #2 HOLE #3 HOLE #3 HOLE #4 HOLE #4 
36-48 12-24 3648. 12-24 36-48 12-24 3648 
11/6/95 1 1/6/95 1 1/6/95 1 1/6/95 11/6/95 1 3/6/95 11/6/95 

7/12/96 7/12/96 7/12/96 7/12/96 7/12/96 7/12/96 7/12/96 
RA-95-213 RA-95-216 RA-95-219 RA-95-222 RA-95-226 RA-95-23 1 RA-95-234 

RA-96-198 RA-96-201 RA-96-204 RA-96-207 RA-96-210 RA-96-213 RA-96-216 

Metals 
TCI.1’ Arsenic (As) 

. . Total Arsenic (As) 
TCLI’ Barium (13a) 
Total Barium (Ba) 
TCI .I’ Cadmium (Ct l )  

Total Cadmium (Cd) 
TCI.1’ Chromitun (c‘r) 
Total Chromium (Cr) 
TC1.P Lead (Pb) 
Total Lead (Ph) 

0. I IJI3 
0.6 J 
0.72 

48 
0.0 I IJ 
0.5 u 
0.02 1 J 

IS 
0.05 I1 

I .6 

0.1 UB 
0.5 J 
0.75 

35 
0.01 u 
0.5 U 
0.02 IJ 

25 
0.05 U 

1.5 

0.5 IJ 
0.7 J 

I .7 
59 

0.02 IJ 
0.5 u 
0.1 II 

J 
0.2 u 
1.7 

0.1 I J I 3  
0.4 J 
0.4x 

I4 
0.005 I j  
0.5 u 
0.02 ( I  

8 
0.05 I J  

1.2 

0.1 UR 
0.6 J 
0.6 I 
16 

0.005 U 
0.5 U 
0.02 u 

50 
0.05 U 

4.2 

0.1 u 
0.6 J 
0.35 
27 

0.005 U 
0.5 U 
0.02 u 

120 
0.05 u 

2.4 

0.1 UB 
0.7 J 
0.85 
29 

0.005 U 
0.5 u 
0.02 u 

140 
0.05 U 

2.6 

0.1 u 
1.1 J 
0.73 

0.005 U 
0.5 u 
0.02 u 

4 
0.05 u 

4.8 

43 -. 

Data quwllflers and abbrevlutlons: 

Noto: 

I3 Aiinlytc \VIW dctcctcd in M msociatcd laboratory blank 
J I ~ c w l ~  sliould I)c considered M atimated vsluc 

NA Not uiialyrcd 

H I~caiilt Iinc hccii rcjcclcd md ir oonridered unurrblc 
I I Aiiulytc wm no1 dctcctcd; vrlw m thc nicthod qor t ing  limit 

IJI3  I)ctee~cJ in Ihc hlank md qualified M not dctwbd 

I )  Soil ’II’IJ) rcrulla, 13) l i l  ,ANK rcsultu. and FD BLANK rcsulti ntc Iircrcnled in msfl.. Soil too141 rcsulb areprcrtnled in mpnte, wcl weight. 

2 )  I)nla qunli6cra u c  ured LU dcfincd in Chc (JSEI’A National I~unctiiwd (iuidclincr for Orglnio and lnorgmio Dab Kcvicw (WA, 1994) 
3) NA dcnolca hackgrouiid soil aamplci MJ vnlatilc organio conipwiiil (\‘OC) roil rmplcs that wcrc not mrlyzcd. Raokground MJ \YM* 

sampling WIW rcdiiccd a9 rccommcndcd by ISPA in a Icllcr lo 1)OI: 1111tcd 1)cccml)cr 19, 1995, and in rubrequcnl EPA conununicalions 
with 1)013 and WII) 

EQ BLANK Equipment Rinsc Blank 
FD BLANK Field Blank 

! 



HOLE Number: 
Depth (inches): 

TCLP Sample Date: 
TCLP Sample Numbers: 

Total Sample Date: 
Total Snmplc Numbers: 

Analytes 

Metals 
TCI,I’ Mcrciq ( I  Ig) 
Total Mercury (Hg) 
TC1.I’ Nickel (Ni) 
Total Nickel (Ni) 
TCI.1’ Selcnituti ($e) 
Total Selenium (SL‘) 
‘I’CLP Silver (AB) 
Total Silver (Ag) 
’K[.,l’ ‘Ilialliuin (1’1) 
Total Thallium (TI) 

I I (  )LE # I  HOLE # I  
12-24 36-48 

I 1/6/95 11/6/95 

71 1 2/96 7/12/96 
RA-95-2 IO RA-95-213 

RA-96-195 RA-96-198 

Find Soil TCLP wnd Total Analytical Results 
Voluntary Release Assessment 
SWMU # OOJa Portwclrmp (cont.) 

0.0001 [J 0.0001 1 J  
0.03 U 0.03 U 
0.02 u 0.02 (J 

6 12 
0. I I1 0.1 I1 
0.J U 0.4 U 

0.01 IJ 0.01 u 
1U t u  

0.2 IJ 0.2 IJ 
20 u 20 u 

HOLE #2 

1 1/6/95 

7/12/96 

12-24 

RA-95-2 I6 

RA-96-201 

0.000 I I I 
0.03 U 
0.1 u 

3 
0.5 IJ 
0.5 u 

0.05 U 
IU 
I U  

20 u 

Data quallflen and ahhrcvlatluns: 

I4 t \ l idyk  \vru dclcctcd in M ruociatcd laboratory blank 
J Itc.uiill should bc conridcnd an citimatcd value 

NA No1 winlyrcd 
H ltc!iiiIl htu bccn rcjcatcd and is aoluidcrcd unucablc 
1 I ,\iiiilvic WIU iiot dctcotod; vrluc i s  UIC method reporting limil 

UH Ilelcclcd in lhc blank and qurlificd IU no1 dctccled 

HOLE #2 I IOLE #3 

11/6/95 1 1/6/95 

7/12/96 7/12/96 

36-48 12-24 

FA-95-2 19 RA-95-222 

RA-96-204 RA-96-207 

0.000 I 1 I 
0.03 u 
0.02 IJ 

5 
0.1 IJ 
0.4 I J  

0.01 IJ 
I U  

0.2 I J  
20 u 

Notra: I) Soil ’ICl.P results, 131 ILANK results, md 1;D H U N K  resulcc arc prmmtcd in m&. Soil total rcsulb we prcscntcd in mg/kg, wct wcidit. 
2) Data qualifiers arc iued tu dclincd in lhc USEPA National Fuiictitriial Chidclines for Organia and Inorgho Data Hcvicw @PA, 1W4). 
3) NA dcnotclr hackyrouiid soil I M I ~ ~ C S  and rwlatilc oryanio comlwiiiiil ( V W )  roil rampla thrt wcrc no1 mrlyzcd. Ihckground and VOC: 

smipling WIU reduccd w rccommcndcd by EPA in a I c l h  to 001; dakd Dcccmber 19,1995, and in sutncqumt EPA communicatiom 
with DO13 and WID. 

I t  

0.0001 IJ 
0.03 U 
0.02 u 

22 
0.1 u 
0.4 u 

0.01 u 
IU 

0.2 u 
20 u 

D OE/WIPP-96-2209 

IOLE #3 
36-48 
1 1/6/95 

7/12/96 
RA-95-226 

RA-96-210 

0.0001 u 
0.03 U 
0.02 u 

54 
0.1 u 
0.4 U 

0.01 u 
IU 

0.2 u 
20 u 

HOLE #4 

11/6/95 

7/12/96 

12-24 

RA-95-23 1 

RA-96-213 

0.0001 u 
0.03 U 
0.02 u 

66 
0. I u 
0.J U 

0.01 u 
1u 

0.2 u 
20 u 

EQ BLANK Equipmmt Riruc Blank 
FD BLANK Ficld Blmk 

’agc 2 of 20 
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HOLE #4 
36-48 

1 1/6/95 

7/12/96 
RA-95-234 

RA-96216 

.- 0.m1 u 
0.03 U 
0.02 u 
2u 

0.1 u 
0.4 u 

0.01 u 
IU 

0.2 u 
20 u 





NA 
0.050 U 

NA 
0.050 U 

NA 
0.050 UJ 
0.051J 

' 0.00s u 
NA 

0.005 u 
NA 

0.005 U 
0.05U 

0.005 u 

0.5 U 
0.050 U 

0.5 u 
0.050 U 

0.5 U 
0.050 UJ 

0.05 II 
0.005 u 
0.05 U 

0.005 U 
0.05 U 

0.00s u 
0.05 IJ 

0.005 U 

0.5 (J 
0.050 U 

0.5 II 
0.050 U 

0.5 U 
0.050 UJ 

0.05 1.J 
0.005 u 
0.05 U 

0.005 U 
0.05 1.J 

0.005 u 
0.05 IJ 

0.005 u 

DOE/WIPP-96-2209 'age 4 of 20 
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Find Soil TCI.1' and Totwl Anvlyllcrrl R C R U ~ ~ R  
Voluntary Release Assessment 

SWMU # UO4n Portacamp (cant) 

HOLE Number: I I( )LE I /  1 HOLE # I  HOLE #2 
Depth finches): 12-24 36-48 12-24 

TCLP Sample Date: I 1/6/95 1 1/6/95 11/6/95 
TCLP Sample Numbers: li A-95-208 RA-95-211 U-95-214 

Total Sample Date: 7/12/96 7/12/96 . 7/12/96- 
Total Sample Numbers: RA-96-193 RA-96-196 RA-96-199 

. Analytcs 

Volatilcs 
TC1 .I' 2 - 1 3 ~ 1 i 1 t l 0 1 ~  

Total 2-Butanone 
'I'CLP 4-Melhyl-2-penlanone 
Total 4-Methyl-2-pcntanunc 
TC1.I' Acetotic 
Total Acetone 
TC I .I' Benzene 
Total Bewmc 
TCLP Curbon tetnrchloride 
Total Carbon tetrachloride 
'I'CI.1' Clilorobcnzciie 
Totd Chlorottcnwne 
TC1.I' C'hlorofmii 
Totul Chlorofomi 

I-IOL13 #L. lIOLE #3 HOLE #3 HOLE #4 HOLE #4 
36-48 12-24 36-48 12-24 36-48 

I 1/6/95 1 1/6/95 11/6/95 1 1/6/95 1 1/6/95 

7/12/96 7/12/96 7/12/96 7/12/96 7/12/96 
RA-95-2 17 RA-95-220 RA-95-224 RA-95-229 RA-95-232 - 

RA-96-202 RA-96-205 RA-96208 RA-96-211 RA-96-214 

0 . 5  (I 
0.050 u 

0.5 If 
0.050 U 

0.5 I J  
0.050 U.J 

0.05 I I  
0.005 U 
0.05 IJ 

0.005 u 
0.05 I J 

0.005 U 
0.05 I f  

0.005 u 

0.5 U 
0.050 u 

0.5 U 
0.050 U 

0.5 U 
0.050 UJ 

0.05 U 
0.005 u 
0.05 u 

0.005 U 
0.05 U 

0.005 u 
0.05 U 

0.005 u 

0.5 U 
0.050 u 

0.5 U 
0.050 u 

0.5 U 
0.050 UJ 

0.05 U 
0.005 u 
0.05 U 

0.005 u 
0.05 U 

0.005 u 
0.05 U 

0.005 u 

Data qurllflcn and uhbrcvlatlons: 

13 Anrrlylc WIU dctcctcd in M rubciatcd laboratory blank 
J Ikrrrll ahould be cumidercd M ctlinlalcd vnluc 

NA Not HIIUIYLCJ 
It I~crrr l l  liar bccn rcjcotcd and ir conridcrcd unuublc 
I 1  Airnlyte WIU not dctcctcd; value is thc method rcporting limit 

1111 Iklculcd in thc blank and qurlificd IU not dctccicd 

EQ BLANK Equipmcnl Rinrc B l d  
1:D BLANK Ficld BImk 

! 

Notn: 1) Soil 'l1'1,P rcsulti, I3.l IiLANK rcsulb, mid IW IjLANK rcsullv nrc prcsentcd in m f l .  Soil tobl rcaulfa arc prcacnlcd in mg/kg. wet weight. 

2) Data qualificn are urcd ni defined in the 1 ISI:PA National I:uncticiiial Ciuidclincs for OIgrnic and Inorganic Data Review (EPA 1994) 
3) N h  dcnolcs background soil samplcs w d  volatile organic compoulirl (WE) soil ampla chat wcrc no1 analyrcd. Background and VU' 

*nnipling \vas rcdiiccd n* rcconinicndcd I)y Ell,\ in n lctlcr tu I ) (  )I.' h l c d  1)cccmber 19. 1995. and in auhsecqucnt El',\ communication> 
wilh I )I JIS w d  W I I )  

0.5 U 
0.050 U 

0.5 UJ 
0.050 u 

0.5 U 
0.050 UJ 
0.05 u 

0.005 u 
0.05 u 

0.005 U 
0.05 U 

0.005 u 
0.05 II 

0.005 U 

0.5 U 
0.050 u 
0 5 UJ 

0.050 u 
0.5 U 

0.050 U J  
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
.- 

c 

i 



! 

q 
nb; ,  

? 
U 

c f -  d I 

3 3 2 3 3 3 3 3 3 3 2 2  

3 3 2 3 3 3 3 3 3 3 3 2  
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Final Soil TCLP and Total Analytical R C E U ~ ~ B  
Volunlpry Release Assessment 
SWMU # 00411 Portnrnmp (cont.) 

HOLE Number: 
Depth (inches): 

TCLP Sample Datu: 
TCLP Sample Numbers: 

Total Sample Date: 
Total Sample Numbers: 

Analytes * 

Volatiles 
TC1.P Mctliylctrc chloride 
Total Methylcnc chloride 
TCI .I' 'I'etrriclilor~~e~licne 
Total Tstrachlorocthcne 
'I'CI ,I '  'I'ribromot~rc~liutrc 
Tutu1 Trih romomct hane 
TCLI' l'riclrloroetliene 
Total Trichloroethene 
TCI .I' 'I'richlorollouromeli~ne 
Total Trichlaronouromcthwnc 
'l*Cl,l' Vitiyl chloritk 
Total Vinyl chloritle 

I I( 11-12 # 1 HOLE # 1 HOLE #2 

I 116195 11/6/95 11/6/95 

711 2/96 7/12/96 7/12/96 

12-24 36-48 12-24 

I<A-O5-208 RA-95-2 1 1 RA-95-2 I 4  

RA-96-193 RA-96-196 RA-96-199 

NA 0.05 U 0.05 
0.005 u 

NA 
0.005 u 

NA 
0.005 u 

NA 
0.005 u 

NA 
O.QlO U 
0.010U 
0.010 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.1 -UJ 

0.010 0 
0.1 u 

0.010 u 

0.00s u 
0.05 IJ 

0.005 u 
0.05 I J  

0.005 u 
0.05 IJ 

0.005 u 
0.1 UJ 

0.010 1J 
0.1 u 

0.010 u 

HOLE #2 HOLE #3 

1116/95 11/6/95 

7/12/96 7/12/96 

36-48 12-24 

RA-95-2 17 RA-95-220 

RA-96-202 RA-96-205 

0.05 1 I 0.05 1 
0.005 U 
0.05 11 

0.00s u 
0.05 I J  

0.00s u 
0.05 I1 

0.00s u 
0.1 IJJ 

0.010 u 
0.1 I J  

0.010 u 

0.005 U 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.1 UJ 

0.010 u 
0.1 u 

0.010 u 

HOLE #3 
36-48 

1 1/6/95 

7112196 
RA-95-224 

RA-96-208 

0.05 I 
0.005 u 
0.05 U 

0.005 U 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.1 UJ 
0.010 u 

0.1 u 
0.010 u 

HOLE #4 

1 1/6/95 

7/12/96 

12-24 

RA-95-229 

RA-96-2 1 1 

0.05 I 

Datu quallflcn and ubbrcvlutluiir: 

II Antll>tc WLU dclcctcd in M wociakd  laboratory blank 
J Kendt should bc coluidcrcd M ntimatcd value 

NA No1 tuialyzed 
K I(erult liar been rejected and h ooruidcrcd unurablc 

EQ BLANK Equipment RLUC Blank 
FD BLANK Field 8lmL 

I I  t k ~ l y t c  WIU not dcteotcd; vnluc i s  the rncthod reporting limit 
I IIi 1)ctcclcd in Lhc blank and qualified as not dctectcd 

0.00s u 
0.05 1J 

0.005 u 
0.05 tJJ 
0.005 u 
0.05 UJ 
0.005 u 

0.1 UJ 
0.010 u 

0.1 u 
0.010 u 

HOLE #4 
36-48 
1116/95 

7112196 
RA-95 -2 3 2 

RA-96-214 

0.05 u 
0.005 u 
0.05 u 

0.005 u 
0.05 UJ 
0.005 u -- 
0.05 UJ 
0.005 u 

0.1 UJ 
0.010 u 

0.1 u 
0.010 u 

Nota: 1) Soil ICLI' rcrulls, 1CQ IjLANK rsrulb, and 1:I) BLANK rcrulta nrc prewnlcd in rng/L. Soil tohl r a u l u  are p r m t c d  in rng/kg, wet ucight. 
2 )  Data yucrlificn arc u r d  tu dcfincd in Ihc USEDA National Functional Guidclincs for OrgMio nnd Inorganic Dah Revicw (EP& 199.4). 
3) NA dcnotcr background soil samplcr and volalilc orgnnic coniliouiid (VOC) roil samples that wcrc not nnalyrcd. Background md V W  

sampling rvtu rcduccd ny rccommcnded by I3'A in a Ictfcr l o  1)Oli Jaled Ikccmbcr 19. 1995, m d  in rubscqucnt EI'A communicatiolu 
with I)Oli and WII) 



Final Soil TCLP and Total Analytical Results 
Voluntary Release Arscssment 

SWMU # OO4a Portawrnp (conk) 

DOE/WIPP-96-2209 

HOLE Numher: I I( 11.13 # I  HOLE # I  I iO1.E #2 IKlI.li #2 I101.E #3 HOLE #3 I I0I.E #.I t1OI.E #4 
Depth (Inches): 11-24 36-48 12-24 36-48 12-24 36-48 12-24 36-48 

TCLP Sample Date: 1 1/6/95 1 1/6/95 1 1/6/95 1 1/6/95 1 1/6/95 I 1/6/95 I 1/6/95 11/6/95 

1/12/96 
TCLP Sample Numbers: l<A-95-208 RA-95-211 RA-95-214 RA-95-2 I7 KA-95-220 RA-95-224 KA-95-229 RA-95-232 

Total Sample Numbers: HA-96-193 RA-96-196 RA-96-199 RA-96-202 RA-96-205 RA-96-208 RA-96-21] RA-96-214 
7112196 1/12/96 7/12196 Total Sample Date: 7/12/96 71 12/96 7112196 7112196 

Anulytes 

Volntiles 
TCL.1' Xylenes, totill 

Total Xylenes, total 

Total 2-Ethoryctlianol 
TCI,I' Isobulunol 
Total Isobutanol 
TCI .I' Mcihanol 
Total Mclhanol 
TCLP nButnno1 
Total n-Butanol 

TCLI' 2-13Ih0~cIhi111oI 

NA 
0.005 u 

NA 
10 u 
NA 
2 u  
NA 
2 u  
NA 
2 u  

0.05 U 
0.005 U 

50 u 
10 u 
IO u 
2 u  
IO IJ 
2 u  
IO u 
2 u  

0.05 II 
0.00s u 

50 0 
10 u 
10 1J 
2u 
IO I J  
2 u  

10 IJ 
2 u  

0.05 \ .I  
0.005 u 

5011 
10 u 
IO I J  
2 u  

10 I 1  
2 u  

10(l  
I 2 u  

0.05 u 
0.005 u 

50 U 
10 u 
10 u 
10 I J  
2 u  
IO u 
2 u  

2 u  . 

0.05 u 
0.005 u 

50 U 
10 u 
IO u 
2 0  
IO 1 J  
42 

10 u 
2 u  

0.05 U 
0.005 u 

50 U 
10 u 
10 u 
2 u  
IO I J  
200 

10 u 
2 u  

0.05 U 
0.005 u 

50 U 
10 u 
10 u 
2 u  
IO IJ  
200 
IO w 
2 U  

.- 

Dutn quallficrs and nbbrcvlutlons: 

Nota: 

tl ~\i inl~tc  \ v u  dctcctcd in an auociatcd laboratory blank 
J I<eriilt rliould IK: considered M catimatcd valuc 

NA Not I I I I I I ~ ~ L C ~  

I< I<eciilt liar been rcjcctcd and i i  considercd unwablc 
I I Annlylc \v(u not dclcctcd; vduc is thc method reporting limit 

IJIi 1)cicctcd in Uic blank and qunlificd as not detected 

I )  Soil '~~.l~l~rcsulb, 1X.l I)I.ANR rcuulb, and I U  I3I.ANI results nre pr'cseiiicd in mgL.  Soil total reauh arc prumtcd in mgkg, wct wci&t. 
2) Data qualilicn IVC wed IU dcfincd in (hc IJSEI'A National I~uncti~msl (;uidclinci forolgwb and Inorganic Data Rcvicw (EPA, 1994). 
3) NA dciiotcs baokgroiiiitl roil ramplo and volatilc organic coml)oiilId (\'OC') soil sunplcr that wcrc not analyzcd. hkground and VO(' 

sampling was rcduccd us rccommcndcd by EPA in a Idtor to 1)OK dnted I)cccmbcr 19,1995: and in subwqucnt EPA communications 
wilh I1013 and WID. 

EQ BLANK Equipmcnt Rinre Blank 
FD BLANK Ficld Blank 



DOE/WIPP-96-2209 
Final Soil TCLP and Total Analytical Results 

Voluntary Rekase Asswsmmt 
SWMU # 004a Portacamp (cant.) 

HOLE Numher: I I( )I.II # I I 1OI.E # I  I IOIJ~ #2 1101.li #2 I IOl.l< #3 HOLE #3 I IOLII #4 1101.1< #J 
Depth (inches): 12-24 36-48 12-24 36-48 12-24 36-48 12-24 36-48 

TCLP Samplc Date: I 1/6/05 I 1/6/95 1 11619s I l/(l/9.5 I I/6/95 I I/6l95 I 1 IW5  11/6/95 
TCLP Sample Numbers: 1tA-95-209 RA-95-212. KA-95-2 I5 KA-95-218 KA-95-22 1 RA-95-225 RA-95-230 KA-95-233 

Total Sample Numbers: RA-96-194 RA-96-197 RA-96-200 RA-96-203 RA-96-206 RA-96-209 R4-96-212 RA-96-215 
Total Sample Date: 7/12/96 7/12/96 7/12/96 7/12/96. 7/12/96 7/12/96 7/12/96 7112196 

Semivola tilcs 
TC1.1’ I ,2-l~i~l1lo~c~Iic1i~ene 
Total 1,2-Dichlorobe~~ne 
TC1.I’ I ,~-l>iclrIorohc~enc 
Total 1,4-Dichlorohenzene 
TCI.1’ 2,4,5-Trichlorophenol 
Total 2,J,5-Trichlurophenol 
TC1.I) 2,4,6-’rrichlorophenol 
Total 2,J,6-Tricl~lorophcnol 
‘l’Cl.1’ 2,4-I)ini1rotoliicnc 
Total 2,J-Dinilrotoluenc 
7’CI.I’ 2-Melhylphcnol 
Total 2-Methylphcnol 
’ l U 1 ’  3/4-Metliylplicnoi 
Total 3/4-Mcthylphnol 

0. I IJ 
0.330 U 

0.1 u 
0.330 U 

0.5 IJ 
1.70 U 
0.1 u 

0.330 U 
0.1 I J  

0.330 u 
0.1 u 

0.330 U 
0.1 IJ 

0.330 U 

0.1 I J  
0.330 U 

0.1 IJ 
0.330 U 

0.5 U 
1.70 U 
0.1 u 

0.330 U 
0.1 IJ 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 

0.1 II 
0.330 U 

0.1 [I 
0.330 U 

0.5 IJ 
1.70 U 
0.1 u 

0.330 U 
0.1 IJ 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 

0.1 I J  
0.330 U 

0.1 I J  
0.330 U 
0.5 IJ  . 

1.70 U 
0.1 (J  

0.330 U 
0.1 1 1  

0.330 U . 
0.1 IJ 

0.330 U . 
0.1 I J  

0.330 u 

0.1 IJ 
0.330 U 

0.1 u 
0.330 U 

0.5 U 
1.70 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.5 U 
1.70 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 

0.1 I )  
0.330 U 

0.1 u 
0.330 U 

0.5 U 
1.70 U 
0.1 u 

0.330 U 
0.1 [J 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.5 U 
1.70 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 
0.1 u 

0.330 U 

Data quallflcrs and ubbrevlutlolis: 

Notci: 

U r\lidylc war dclcctcd in M aarociatcd laboratory blank 
J Itcsull rhould bc ooruidcrcd M crtimatcd valuc 

NA No1 niiulyr.cd 
R Hcuiill liar hccn rcjcotcd and i s  ooruidcrcd unwablc 
I1 Anulqlc WIU not dclcckd; valuc is thc rncthod reputting limit 

UH Dclcctcd in the blank and qualificd m not dclcckd 

I )  SmI ’ l ’ ~ * l . l ’  rcsulls. VO IIIANK rcrulls. nnd PI) 13l.ANK rcrulis I I I C  I)rcrcnicd in mgk.  Soil tohl rcrulb arc pmacntcd in m@g, \vet ttctgtit. 
2) Ihla qunlilicn arc uscd BY dcfincd in I)ic USEPA National Funuiional Cuidclinca for Orgnnio and Inorganic Dab Rcvicw (EPA. 1994). 
3) NA dcnotcr 1)ackgrwiid soil ramplcr and volstilc organic compwiid (\’W) roil anmplcs thrl wcrc not analyzed. Background and \‘O(‘ 

aanipling wag rcdiiecd nr recmnlcndcd I y  I<PA in a lcllcr lo I ) (  )I: tlntcd I)cocmlwr 19, 1995. ~d in rutiacqucnt ISPA wniniunicatiuna 
\81111 I I f  I F  and \VI1 i 

EQ BLANK Equipnmt Rime Blank 
FD BLANK Ficld Blank 

I 

! 



DOE/WIPP-96-2209 

I 

Flnnl Sol1 TCLP m d  Total Analytical Results 
Voluntnry Release Assessment 

SWMU # OOJn Portacamp (cont) 

‘cgc Y of 20 
Y.26;96 

HOLE Number: I I( )I .li # 1 HOLE # 1 HOLE #2 1401.E #2 HOLE #3 HOLE #3 HOLE #4 HOLE #4 
Depth (inches): 12-24 3648 12-24 164X 12-24 36-48 12-24 36-46 

TCLP Sample Date: I 1/6/95 1 1/6/95 1 1/6/35 I 1/6/95 1 1/6/95 I 1/6/95 1 1/6/95 11/6/95 

Total Sample Date: 7/12/96 7/12/96 711 2/96 7/12/96 711 2196 7112196 711 2/96 711 2/96 
TCLP Sample Numbers: l<A-05-209 RA-95-2 12 RA-95-2 15 RA-95-2 1X RA-95-221 RA-95-225 RA-95-230 RA-95-233 

Totd Sample Numbers: HA-96-193 RA-96-197 RA-96-200 RA-96-203 RA-96-206 RA-96-209 RA-96-212 RA-96-215 
.. 

Analvtes 

Semivolrrtilcs 
e . .  1 C1.1’ 1 lexachlorolxazene 
Total Hexachlorohcnzene 
TC1.P I iexuchlorohu~irdiene 
Total Hexachlurohutadiene 
TCLP I iexechloroc~hane 
Total Herachlorocfhane 
TCI.1’ Nitrobenzene 
Total Nitrohenzcnc 
TCI,I’ l’entuchloro~)li~ii01 
Total Pentachlorophenol 
TCLP Pyndine 
Total Pyridine 

0. I u 
0.330 u 

0.1 u 
0.330 u 

0. I IJ 
0.330 U 

0.1 u 
0.330 u 

0.5 IJ 
1.70 U 
0.1 u 

0.330 U 

0.1 u 
0.330 U 

0.1 \ I  
0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.5 1J 
1.70 U 
0.1 u 

0.330 U 

0.1 (J 
0.330 U 

0.1 \J 
0.330 U 

0.1 I J  
0.330 U 

0.1 IJ 
0.330 U 

0.5 u 
1.70 U 
0.1 u 

0.330 U 

0. I [I 
0.330 U 

0.1 IJ 
0.330 U 

0.1 I J  
0.330 U 

0.1 I J  
0.330 U 

0.5 U 
1.70 U 
0.1 IJ 

0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.1 IJ 
0.330 U 

0.5 U 
1.70 U 
0.1 u 

0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.5 u 
1.70 U 
0.1 u 

0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.1 IJ 
0.330 U 

0.5 IJ 
1.70 U 
0.1 u 

0.330 U 

0.1 u 
0,330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.1 u 
0.330 U 

0.5 U 
1.70 U 
0.1 u 

0.330 U 

Data quullflcra nnd abbrevlwtlonr: 

Nota:  

I1 Aiiulytc was dclcctcd in M wooiated laboratory blank 
J I k * u l i  vliciuld Iic oonridomd M mtimated value 

NA Not rlualyrcd 
H I ~cs i i l l  l i iu  lKcn rejcclcd and i$ coruidcrcd unusable 

I I ~Zliiilvic wac not dctcctcd; valw ir lhc method reporting limit 
1113 I~c icc lcd  in lhc blank and qualified as not dctcclcd 

I )  S i 1 1  ’f(’l,l’ rcsulls. liQ I1I.ANK rcwlb, and I:U BLANK rcsulb HIC prcscntcd in mg/l.. Soil lolal rcsulrs arc prcscnlcd in mgkg wci wciglit. 
2) I>ala qualifim wc iucd tu dcfincd in lhc [JSEPA National Functitmal Guidclino for Organio and Inorganic Dots Hcvicw (EPA I ! M )  
3) NA dcnolcs backyounil Jail samplcs and volatilc organic conipouiid ( V W )  roil rampln lhat wcrc no1 analyzed. Background and VO(’ 

sonipling wtu rcduucd ny rcconuncndcd hy lil’h in n lcticr l o  I)Oli ilatcd I)cccmhcr 19, 1995, and in rubscqumt EPA communications 

I 

whli I X X  and WII) 

Eo BLANK Equipment Rinrc BlUJC 
F O  HLIUJI; Ficld B l d  



DOE/WIPP-96-2209 

I 

Final Soil TCLP and Total Analytical Resuits 
Voluntary Release Assessment 
SWMU # OOJa Porfacarnp ( a n t )  

sc 10 of 20 
9/26/96 

HOLE Numher: I I( )I.li # I  HOLE # I  I3OI.E #2 1101.13 #2 I 1OI.E #3 HOLE #3 1 I O l i  #3 HOLE #4 
Depth (inches): 12-24 36-48 12-24 36-4X 12-24 36-48 12-23 36-18 

TCLP Sample Date: I 1/6/95 I 1/6/95 I 1/6/95 1 1/6/95 1 1/6/95 1 1/6/95 I 1/6/95 I 1/6/95 

7/12/96 
TCLP Svmplc Numhers: K A-95-209 lu\-95-2 12 I<A-!ti-2 I5 IW45-2 1 H 1 ~ 1 5 - 2 2  1 RA-95-225 Kh-95-230 Kl\-95-233 

7/12/96 Total Sample Date: 7/12/96 7/12/96 7112196 7/12/96 71 12/96 71 12/96 
Total Sample Numbers: RA-96-194 RA-96-197 RA-96-200 RA-96-203 RA-96-206 RA-96-209 R4-96-212 RA-96-215 

Analvtcs 

PCBs 
‘rcl .I’ 1)CIl- I22 I 
Total PCB-1221 
TCL.1’ l’Cl3-1232 
Total PCB-1232 
TC1.P PCI3-1242/10 I6 
Total PCB-I242/1016 
’rci.i’ I ~ C I ~ - I ~ ~ M  
Total PCB-1248 
TCI .P PC13- I254 
Total PCB-1254 
’l*CI,l’ l ’ c l~ - l2~ lo  
Total PCB-1260 

0.5 I JJ 
100 u 

0.5 IJJ 
100 u 
0.5 IJJ 
IOU u 

0.5 I JJ 
100 u 

0 5 I JJ 
100 u 
0.5  I) 
100 u 

0.5 UJ 
100 u 

0.5 UJ 
100 u 
0.5 IJJ 
100 u 
0.5 IJJ 
100 u 
0.5 lJJ 
100 u 
0.5 I J  
100 u 

0.5 lJJ 
100 u 

0.5 IJJ 
100 u 
0.5 IJJ 
100 u 
0.5 lJJ 
100 u 
0.5 I I J  
I00 u 
0.5 I J  
100 u 

I 

0.5 1 JJ 
100 u 

0.5 IjJ 
100 u 
0.5 I JJ 
100 u 
0.5 I J.I 
100 u 
0.5 1 IJ  
100 u 
0.5 IJ 
100 u 

0.5 UJ 
100 u 

0.5 UJ 
100 u 
0.5 UJ 
100 u 
0.5 UJ 
100 u 
0.5 IJJ 
100 u 
0.5 u 
100 u 

0.5 UJ 
100 u 

0.5 UJ 
100 u 
0.5 UJ 
100 u 
0.5 UJ 
100 u 
0.5 UJ 
100 u 
0.5 u 
100 u 

0.5 IIJ 
100 u 

0.5 IJJ 
IO0 u 

0.5 UJ 
100 u 

0.5  lJJ 
100 u 
0 5 lJJ 
100 u 
0.5 U 
100 u 

0.5 IJJ 
100 u 

0.5 UJ 
100 u 

0.5 UJ 
100 U 
0.5 UJ 
100 u 
0.5 IJJ 
100 u 
0.5 u 
loo u 

Data qudlflcn and nbbmvlntlonr: 

Notn: 

I3 Atinlytc WOJ dctcolcd in M m i a t c d  laboratory blank 
J Kcsitll should bc considered M entimated value 

NA No1 atinlyzcd 
K Hcsvll hru bcm rcjeckd and L coruidcrcd unurblc 
U Analytc wm not dctcclcd; value i, chc mclhod reporting limit 

UB I l c ~ e ~ ~ c d  in Ihc blank and qwlificd (u not dctectcd 

I )  Soil 1’CI.P rcsults, liQ HLAM; rcsulb. and IW B 1 . M  rcsulh urc prcscntcd in m a .  Soil total raullr arc prcsmicd in mgkg. wct wcighi. 
2) Data quslificn arc ~ c d  tu dcfincd in lhc U S W A  National Funcliwd Guidclinn for Organio and Inorganic Data Rcvicw (EPA. 1991). 
3) NA dcnolcr background soil m p l c s  w d  volnlilc organio cornpoutid (VOC) #oil m p l n  that wcrc not malyzcd. Backgound and VO(: 

sanipling WIU reduccd I L ~  rccommendcd by I T A  in a lctlcr IO 1)Oli &led Ilcccmbcr 19, 1995, and in subscqumt EPA commur.icalions 
\r,llo I II I I  "lid W I I  I 

EQ BLANK Equipment R k  Blank 
FD BLANK Field BlmL 



DOE/WIPP-96-2209 
Final Soil TCLP and Total Analytical Results 

Voluntary Release Assessment 
SWMU # 0OJa Portnramp (cont.) 

HOLE Number: I I( )IX #5 IiOLE #5 EQ BLANK FI) I3l.ANK 
Dcpth (inches): 12-24 36-48 

TCLP Sample Date: I 1/6/95 1 1/6/95 11/6/95 11/6/95 
TCLP Sample Numbers: I</\-95-235 la-95-236 lL4-95-228 IW-95-23!, 

Totwl Simplc Numbers: HA-96-217 RA-96-218 RG-96-219 RA-96-220 
Total Sample Date: 7/12/Y6 7/12/96 7/12/96 7/12/96 

Annlytes 

Metals 
TCI .I’ Arsrnic (As) 
Total Arsenic (As) 
‘TC1.I’ 13erium (1311) 
Total Barium (Ba) 
‘I‘Cl,P Cudmittin (Otl) 
Total Cadmium (Ctl) 
TCI .I’ Cliromitini (Cr) 
Total Chromiuni (Cr) 
TCI.1’ Idend (Pb) 
Total Lead (Pb) 

0 1 1113 
0.7 J 
0.43 

14 
0.005 I I 

0.5 u 
0.02 I J  

2 
0.05 IJ 

I .J 

0.1 I I 
0.7 J 
0.43 

14 
0.005 I I 

0.5 u 
0.02 u 

4 
0.05 u 

1 .s 

0 I I J  
0.003 U 

0.036 
0.005 U 
0.005 I I 
0.005 u 
0.02 I I 

0.02 UJ 
0.05 u 

0.002 u 

Dit. qunllflcn m d  wbhwvlutluns: 

13 tbulylc wm dctcclcd in M agocistcdJaborntory blank 
J Itcsiilt should hc conridered an cstimatcd value 

NA No1 ciiialyzcd 
It Itcdt  lilw Iiccn rcjcclcd and i, considcrcd unluablc 
I J  Ariiilytc WIU not dctcctcd, value i s  thc method reportiny limit 

110 1)etcctcd in the blank and qualified as no1 dekctcd 

0 I I 1  
0.003 U 
0.0.77 

0.005 u 
0.005 I J 
0.005 u 
0.02 I I 

0.02 UJ 
0.05 IJ 

0.002 u 

EQ BLANK Equipment Rims Blank 
FD BLANK Field Blank 

Notes: I )  Soil TC1,i‘ resulb, 13) IiI.ANK reiulh, and I:Il BLANK results UIC prcrcnkd in n i g h .  Soil total rcrulb arc pruentcd in m&, WCI wcight. 
2) Ihts qualifien nre urcJ aq Jcfincd in lhc t!SI3’A National 1 ; u w t i o i I i i l  liiiidclincs Ibr olgnnio and lnorganio Dala Rcvicw (EPA 19YJ) 
3) N A  dcnolcr Iinckyioiiiid soil swiplca arid volalilc oryariic; conipouiid (WH’) roil ramplu lhal wcrc not malyzcd. Background and VO(’ 

ranipling \vru reduced u1 rccommendcd hy I P A  in a lcltcr to 1)OI; tlntsd I)eccmbcr 19, 1995, and in rubcquml EPA communicstioru 
with LXK ~d WII). 

$C I I of 20 
9.26f96 



DOE/WIPP-96-2209 

Final Soil TCLP and Total Analyt~cd Rerullr 
Voluntnry Release Assessment 

SWMU # OOJa Portacamp (cont.) 

HOLE Number: I I( )I .I3 #5 HOLE #5 EQ BLANK FD BLANK 
Depth (inches): 12-24 36-48 

TCLP Sample Date: I 1/6/95 I 1/6/95 I 1/6/95 I 1/6/35 

7/12/96 
TCLP Svmple Numbers: IZh-05-235 RA-95-236 RA-35-223 KA-05-237 

Total Sample Numbers: RA-96-217 RA-96-218 RA-96-219 RA-96-220 
Totnl Sample Date: 7/12/96 7/12/96 7/12/96 

. Analytes 

Metals 
TCf.1’ Mcrcury (I fa) 
Total Mercury (H# 
TCI.1’ Nickel (Ni) 
Total Nlckcl (NI) 
TCI.1) Selenium (Sc)  
Total Sclcniunr (Sc) 
TCL.1’ Sifvcr (Ag) 
Total Silver ( A d  
TC1.P 'Thallium (‘1.1) 
Total Tlrallium (”I) 

0.0001 u 
0.03 u 
0.02 I J  

2 U  
0.1 CI 
11.4 u 

0.01 IJ 
I U  

0.2 I J  
30 

0.0001 u 
0.03 U 
0.02 u 

z u  
0.1 u 
0.4 u 

0.01 CJ 
1u 

0.2 u 
20 u 

0.0001 u 
0.0001 u 

0.02 IJ 
0.02 u 
0.1 u 

0.004 u 
0.01 u 
0.01 u 
0.2 u 

0.2 

0.0001 I I  
0.0001 u 

0.02 I 1  
0.02 u 
0.1 I I  

0.004 u 
0.01 I1 
0.01 u 
0.2 1 J 
0.2 u 

-~ 

DA!A qumllflcn and  uhhrtvlutlons: 

Noin: 

I1 Airslytc wtu Jctcctcd in an luoo;atcd laboratory lilank 
J Iknil(  ahould bc coruidcnd an cstimatcd valuc 

NA Nd ru~tllyrcd I 
K lteriill hac bccn rcjcotcd and is conridcrcd unwahlc 
I1 Aiitily~c wm not dctcctcd; vrluc is l c  mcthod reporting limit 

1.113 I k k r l e d  in thc blank and qualified ac not detcctcd 

1) Soil IL’LI’ rcwlb, 13.) I1I.ANK rcsulb, und I;O BLANK tciullv sit: prescnlcd in mfl. Soil lola1 resulk arc prcscnicd in mgkg, wct wcight. 
2) 1)ala qualificn IUC wcd IU dcfincd in thc llSEPA National Funcliitnal Guidclincr for Organic and Inorganic Dab Review ( E P 4  1994). 
3) NA dcnotcs backyrouiid roil samples and rolatilc organic compound (VOC) roil ramplcr (hsl were not analyrcd. Background and VOC 

sampling WIU rcduccd m rcoommmdcd by EPA in a lcltcr to DOE dslcd Dcccmbcr 19,1995, and in subacqucnt EPA communicatitiocv 
with DO13 and WII). 

EQ BLANK Equipment K i m  Blank 
FD BLANK Field Blank 

IKC IZd20 
9:261% 
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Final Soil TCLP and Total Analytical Results 
Voluntary Release Axsessmenl 

SWMU # 004a Portacwmp (cont.) 

HOLE Number: I I( )1.13 #5 HOLE #5 EQ BLANK FD BLANK 
Depth (inches): 12-24 36-48 I 

TCLP Sample Date: I 1/6/95 11/6/95 1 1/6/95 1 1/6/95 
TCLP Sample Numbers: NA NA RA-95-223 KA-95-237 

Total Sample Date: 
Total Swmplc Numhers: NA NA NA NA 

Analytcs 

Volatiles 
TCLP 1,1, I -Trichloroclhane 
Total I , I  ,I-Trichlorocthanc 
TC1.I’ I ,  1,2,2-‘l’ctrrictilor~~~ion~ 
Tofal I ,  I ,2,2-Tcf racl~lortwfhanc 
’I’CLI’ I ,  I ,2-‘l’richloro- I ,2,2-trilluoroc~hone 
Total 1 , I  ,Z-Trichloro-I ,2,2-trIfluoroctliunu 
*l’CLl’ I, 1,2-’l’richlorc~ctliuric 
Total 1,1,2-Trichloroethane 
TCIP I ,  I-Dichlorouthone 
Total 1,l-Dichloroefhrme 
TCLP I ,  I -Dichlorocrhune 
Total 1,l-Dlchlorocthcnc 
TCLP I ,2-Dichlorocthunc 
Total I ,2-Dlchlorocthane 

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

NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 
N A  
NA 
NA 
NA 
NA 

0.05 u 
NA 

0.05 I 1  
NA 

0.05 1J 
NA 

0.05 U 
NA 

0.05 1.1 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 11 
NA 

0.05 1 J 
NA 

0.05 1 J 
NA 

0.05 (I 
NA 

0.05 I J 
NA 

0.05 I J  
NA 

0.05 I J 
NA 

... 

Datu qunllflera and ubbrrvlallons: 

IS hniilytc WBJ Jclcolcd in M urooiatcd laboratory blank 
J I~csiilt should be considered UI estimated value 

NA Not analyzed 
K I k a i i l l  liar Ixen rejected md in conaidered unwnblc 
I Annlylc wm not Jelcolcd; vrluc ir thc method reporting limit 

UI3 I>c~ccled in thc blank md qualified (u no1 dctcclcd 

EQ BLANK Equipment Rinrc BI& 
FD BLANK Field B i d  
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Final Soil TCLP and Total Analytical Results 
Voluntary Release Assesrmtnt 
SWMU W 0041 Poriacump (cont) 

HOLE Number: I I( )I.E #5 HOLE #5 EQ BLANK FD BLANK 
Depth (inches): 12-24 36-48 

TCLP Sample Date: I 1/6/35 1 1/6/95 11/6/95 11/6/95 
TCLP Sample Numbers: NA NA RA-95-223 RA-95-237 

Total Sample Date: 
Total Snmplc Numbers: NA NA NA NA 

Anmlytes 

Volutilcs 
‘1’Ci.i) 2-lh1tunonc 
Total 2-Butanonc 
TCI.1’ 4-Methyl-7-iicnlanon~ 
Totirl J-Metliyl-2-l1cn~anonc 
’I’CI .I’ Acclo~ic 
Totill Acctonc 
‘I‘C1,l’ I~crW.cnc 
Total Bcnzcnc 
TCI.1’ Ciirl)on t ~ t ~ i i c l ~ l o r i d ~  
Total Carbon tetrachloride 
TCI.1’ Chlorobcnzenu 
Total Cblorohcnzcnc 
‘KI .1)  Chloroliiriii 
Total Cbloroforni 

” .  

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

NA 
NA 
NA 
N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.5 I J  . 
NA 

0.5 IJ 
NA 

0.5 IJ 
NA 

0 05 I I 
NA 

0.05 tJ 
NA 

0.05 u 
NA 

0.05 l I 
NA * 

0.5 I J 
NA 

0 5 I 1  
N A  

0.5 I J  
NA 

0.05 IJ 
NA 

0.05 [J 
NA 

0.05 l I  
NA 

0.05 I I 
N A  

I\ t\liiilV(c wm dctcctcd in M acmiatcd laboratory blank 
1 I k ~ ~ l l  rliould be coruidcrcd an crlirnatcd valuc 

N A  Not etialyrcd 
It I~cxiilt hac bccn rcjcctcd and is  considncd unusable 
I I Aniilytc w u  not doteclod; vrlw ir olc method rcporling limit 

IJli 1)elcstcd in thc blank and qulificd ac not dctcctcd 

EQ BLANK Equipmcnt Rinse Blank 
FD BLANK Field Blrnk 
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Final Soil TCLP and Total Anrlytical Results 
Voluntary Release Assessment 

SWMU f# 004a Portvcamp (cont.) 

HOLE Number: I101.13 #5 HOLE #5 EQ BLANK FD BLANK 
Depth (inches): 12-24 3648 

TCLP Sample Date: I 1/6/95 11/6/95 1 1/6/95 11/6/95 
TCLP Sample Numbers: NA NA R A-95-2 23 IU-95-2 17 

Total Sample Date: 
Tntal Sample Numbers: NA NA NA NA 

Analytes 

Volatilcs 
TCI-I’ cis- I ,2-l)iclilort~lhetie 
Total cis-I ,Z-Dichloroethenc 
TCI-1’ Cyclohcxunc 
Total Cyelohcxnnr 
‘ K L P  Cyclohexunoire 
Total Cyclohcnrrnone 
TCI,I’ 1:thyl accttrtc 
T0t1i1 Ethyl ~ C C ~ J I ~ C  

Total Ethyl hrnzcnr 
‘I’CLP ‘I’olucnc 
Total Toluene 

‘I’C1,l’ l;lllyl henZCllS 

Nota: 

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

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

0.05 u 
NA 

0.1 1JJ 
NA 

0.5 IJ 
NA 

0.1 I J  
NA 

0.05 IJ 
NA 

0.05 IJ  
NA 

I1 Aiinlyte wm dctcclcd in M Luociated laboratory hlank 
J I<enill should be considered an estimated value 

N h  NoIwulyzcd 
11 Kcuull hat hccn rcjcctcd and ia considered unrwble 
I J  Anulpc wm not detected; value is the rncthod reporting limit 

LIB I)clcctcd in the blank and qwlified IU not dctwtcd 

0.05 I J 
NA 

0.1 (IS 
N A  

0.5 I J  
NA 

0 I I J  
NA 

0.05 I J  
NA 

0.05 I I 
NA 

I )  Soil ‘TCLl’ rcaulb, 1SQ 11IANK results, and FD BLANK rciulb urc presented in m&. Soil lob1 rcsulb are presented in mgkg, wet weight. 
2) I h l n  qualificn are iiscd IU defined in the I ISEI’A National I~unet~~ i i ia l  (hidclincs for Orgrnio md Inorganic Data Kcvicw (l3’A, 1994). 
3) NA dcnolcs hackgroimd soil samplcr and volatile organic oornpourid (VOC) aoil m p l a  that were no1 malyzcd. Backgound and V U ’  

lrampling WLU reduced IS rccommcndcd hy EI’A in a Icller to Doli dnied December 19,1995, and in rubqumt EPA conununicationa 
with 1)OlS MJ W I I ) .  

EQ BLANK Equipment Rinrc Blank 
FD BLANK Field Blank 



HOLE Number: 
Depth (inches): 

TCLP Sample Date: 
TCLP Sample Numbers: 

Total Sample Date: 
Total SampIe Numhers: 

Anulytes 

Volatilcs 
'I'CLP Mcdiylcne chloride 
Told Mcthylrnr chloride 
'I'CI .I' 'li.~rucliloroe~~icti~ 
Tutrrl Tetrachlurocthene 
'Kl .I' Trihromorncthiitle 
T u t d  Tribromumcthanc 
'1%1 .I' l'richloros~hcnc 
Tot111 l'richluroctlienc 
TCIP l'richlorolloiiron~ethune 
Tutal Trichlurofluurumethme 
TC1.I' Vinyl chloride 
Turd Vinyl chloritlc 

I I (  )LIZ #5 
12-24 

I 1/6/95 
NA 

NA 

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

gc IbofZO 
!Nib/% 

DOE/WIPP-96-2209 
F h l  Soil TCLP and Total Analytlcrl Reiulti 

VoIuntary Release Assessment 
SWMU # OO4a Portacamp (conk) 

HOLE #5 
36-48 
11/6/95 

NA 

NA 

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

EQ BLANK 

1 1/6/95 
RA-95 -22 3 

NA 

0.05 U 
NA 

0.05 I I 
NA 

0.05 I I 
NA 

0.05 I J 
NA 

0.1 UJ 
NA 

0.1 1J 
NA 

FD BLANK 

1 1/6/95 
M-95-23 7 

NA 

0.05 I J 
NA 

0.05 I I 
. NA 

0.05 I I 
NA 

0.05 I I 
NA 

0.1 l l J  
NA 

0.1 IJ 
N A  

Dntr quallflrn wnd uhhrrvlutloiia: 

13 r\aelylc WIU dclcclcd in an uMciatcd laboratory blank 
1 I(cwll tliould IK: ooruidcrcd M catiniated valuc 

NA Not r~iialy;?cd 

I{ l<csnll has been rejected and i a  coruidaed unusable 
I J  An~ilyle WIU not dctcctcd; valuc is thc method reporting h i i t  

1113 I)clcctcd in Ihc blank and qualified LU not dctcctcd 

Nota: I )  Soil 'I'C1.P rcrulb, EO IWANK rcrulh. and I:D BI.AM< rcaulta LUC orcscntcd in mgk.  Soil total results are pscnicd in mflg .  wct wcight. 
2 )  Data qualificn mrc ucd  IU dcfincd in Ihc I I X P A  National 1:unclioiiul Guidclincr for O r g d c  and Inorganic Data Ilcvicw (EPA, 1994). 
3) N A  denolcr background toil m p l c s  and volalilc orgwic conipourid (VOC) roil m p l a  Lhrl wcn: no1 nndyrcd. Background end VO(' 

rampling \VIU rcduccd IIY rcconuncndcd hy I P A  in a lcllcr to I N  11: clnlcd 1)cc:sml~r 19. 1995, and in rubxquml EPA coinniunicaiiotu 
\ \ I111 I)( )I: Mild WII) 



. ,  

HOLE Number: 
Depth (inches): 

TCLP Sample Date: 
TCLP Sample Numherr: 

I’otul Sample Date: 
Total Sample Numbers: 

Anulytcr 

Volatiles 
‘KLI’ Xyletie~, IoIitl 
Total Xylenes, total 

Total 2-Elhoxycthanol 
TCLP Isobutunol 
Total Irobutanol 
TCI.1’ Metliunol 
Total Methanol 
TCIJ ti-Butanol 
Total n-Butanol 

‘IC12 ~ - I : I ~ ~ O X ~ ~ I I ~ ~ I I I ~ ~  

N A  
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A  
NA 

HOLE #5 
36-48 

I 1/6/95 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

gc 17of20 DOE/WIPP-96-2209 
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F h l  Soil TCLP and Total Analytical Results 
Voluntary Release Assessment 
SWMU # OOJa Poriacamp (cont.) 

EQ BLANK FD BLANK 

1 1/6/95 Il/~l/95 
RA-95-223 RA-95-237 

NA NA 

0.05 U 
NA 

SO U J  
NA 

IO 1JJ 
NA 

IO l lJ  
NA 

10 UJ 
NA 

D a h  qurllflcrr and rlihl.cvlutliiiin: 

B A d g t c  wac dctcctcd in M auooiatcd laboralory blank 
J Itc*iilt alioiild hc oohtidcrcd UI eitimatcd value 

N A  No1 i111~1y~cd 
H Itcriill hac tKcn rcjcotcd and i a  ooddercd unwblc  
U Aiinllc WD) not dcteokd; value is the method reponing limit 

IJH Iklcutcd in thc hlnnk and qualified ac not dclcctcd 
J 

0.05 I1 
NA 

so t IJ 
NA 

I O  1 JJ 
N A  

IO 1 JJ 
NA 

10 IJJ 
NA 

EQ BLANK Equipmmt RLUC Blank 
IW H1,ANK Field BIN& 

N o h :  I)  Soil ‘I’CLP rcuults. liQ I31,tWK rcuulb, and iW BLANK rcsullr nre Iirescntcd in m a .  Soil tola1 rcsulb tm prcrcntcd in mgtkg, wct wight .  
2 )  I h l a  clualificn arc iirctl n* dclincd in tlic IISlll’A National I:cuiotioiinl (;uidclincr for Organio and lnorganio Data Hcvicw (El’& 1991) 
3) NA dciiokr Iiaukgrwnd roil samlilcs arid volatile organic conililiiiiid ( V W )  soil ~ t n p l c ~  (ha1 wcrc no1 analyzed. Ihckground and V(X’ 

rampling WIU reduced us rccommcndcd hy EPA in a Icttcr 10 11013 datcd Dcccmbcr 19, 1995. and in rubscqucnt EPA communications 
With 1)O1’Nld \vII) 



HOLE Number: I I (  )I .li # 5  I ?OLE #5 
Depth (inches): 12-24 36-48 

TCLP Snmplc Date: I I / W S  1 1/6/95 
TCLP Sample Numbers: NA NA 

Total Sample Date: 
Total Sample Numbers: 

Analytct 

Semivolstilcs 
TCl.1' 1,2-l~ichlorohcnzcne 
Total I ,2-Dichlorol~emenc 
TCI .I' I ,4-I)iclilo~~)I~cnzene 
Total I ,J-Dichlurohenzenc 
'I'CI .I) 2.4.5-'l'richl~~ro~rl\cnol 
Tolyl 2,J,S-1'riclilorophenol 
'KI .I' 2.4 ,(,-'l'richlorophcnol 
Total Z,J,6-Trichlorophenol 
TC1.P 2.4-Dini1ro1olucnc 
Total Z,J-Dlnitrotolucne 
1CLP 2-Metliylphenol 
Total 5-Methylphenol 

Total 3/J-Mcthyllhcnol 
TCI.1' 3/4-Methylpl1~.1ioI 

Data qurllflcn and ubbrcvlutlons: 

Notca: 

NA NA 

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

FInal Soil TCLP and Tulvl Anulyticd Rcrultr 
Voluntary Release Assessment 
SWMU # OO4a Portvcamp (cont.) 

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

EQ BLANK I:D l3l.ANK 

1 1/6/95 I IIOl95 
RA-95-227 RA-95-23 8 

NA 

0.1 UJ 
NA 

0.1 1JJ 
NA 

0.5 I JJ 
NA 

0.1 IJJ 
NA 

0.1 lJJ 
NA 

0.1 UJ 
NA 

0.1 UJ 
N A  

I#  rltinlvtc WIU dctcctcd in UI auooiatcd laboratory blank 
J I~criilt should hc coruidcrcd M crtimakd vrluc 

NA No1 iititily~cd 

H I tewl l  )i(u hccn rcjccted and ia ooruitkrcd unurhlc 
I I Aiiiilytc wm not dctcotcd; vrluc ir Ihc method reporting limit 

(I14 I)cIc~lcJ in thc blmk and qualified 81 not dctcctd 

DOE/WIPP-96-2209 

EQ BLANK Eqdpncnt R k  B I d  
FD BLANK Field Blank 

c Itof20 
9:26/96 

0.1 IJJ 
NA 

0.1 lJJ 
NA 

0.5 I IJ 
N A  

0.1 (1.1 
N A  

0. I l JS 
NA 

0.1 lJJ 
NA 

0.1 {JJ 
N A  

I) Siiil 'l'(*l,li results. liy IIIANK rcaulb. and I:I) BLANK rcrulla nic Iircscnlcd in m d . .  Soil total rcrulb uc prcrmtcd in mgkg, wet wciKlit 

2) I h l n  quelificn nrc uvcd LU dclincd in (hc USISPA Nntionul Ihnctioiial (hidclincr for Organic and Inorganic D a h  Rcvicw (EPA 1994). 
3) NA dcnolcr liuckgriiiiiitl aoi l  rnniplcr MJ volrtilc organic conipiuiid (\'O(*) soil snmplca I h a l  wcrc no1 analyzcd. Background MJ \'O(* 

ianililiiiN WII~ rccliicccl I I ~  rcaomnicndcd Iiy I Y A  iii a lcltcr IU 111 11: aIIcIcd lkocnihcr 19. 1995. and in sulircclucnt I W A  ccininiunicntioiin 
with I KJIi uiiJ WII) 



HOLE Number: I IOLII #5 
Depth (inches): 12-24 

TCLP Sample Date: I 1/6/95 
TCLP Sample Numbers: NA 

Total Sample Numbcrs: NA 
Tdal Sample Date: 

Analvtes 

Scmivolatilcs 
I'C1.P I Icxachlorohonzene 
Total Hexachloruhcnzcnc 
' K I , P  I lexuchlorohutadiene 
Total Hexachlurobutadienc 
'TCI,P 1 lexuchlorocthiine 
Total Hexachlorocfhane 
'I'CLP Nitrobenzene 
Total Nitrobenzene 
TC1.1' Pcnruchloropliciiol 
Total Pcnbchlorol,IicnoI 
TCLP Pyridine 
To!al Pyridine 

V .  

NA 
NA 
NA 
NA 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 

Data qurllflcrr and tbbbrevltbtlons: 

t 

Nolei: 

Final Soil TCLP and Total Anrlyticnl Resultcr 
Voluntary Release Assessment 

SWMU # 004, Portacamp (cont) 

HOLE#5 EQBLANK FDBLANK 
36-48 

I 1/6/95 11/6/95 1 1/6/95 
NA RA-95-227 RA-95-238 

NA 

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

NA 

0.1 IJJ 
NA 

0.1 UJ 
NA 

0.1 IJJ 
NA 

0.1 llJ 
NA 

0.5 UJ 
N A  

0.1 IJJ 
NA 

H Atinlytc wiu dckutcd in an ulocialcd laboratory blark 
J Ikrult ahould bc coruidmd UI at imakd value 

NA Nit1 uitulyr.cd 

I( Ilcnill hes been rcjcctcd and is ooruidmd unwablc 
11 Analylc wm not dclcokd; vduc ir Ihc mclhod mprl ing limit 

UH Iklcclcd in Ihc blank and qualified a not dctcctcd 

NA 

0.1 IJJ 
NA 

0.1 IJJ 
NA 

0.1 IJJ 
NA 

0.1 lJJ 
NA 

0.5 CJJ 
NA 

0.1 lJJ 
NA 

I )  Soil l'('l.l' rcrulb. l i l )  III.ANK rcsulh, w d  I:I) BLANK rciulti tlic presciiicd in tu&. Soil tola1 rcsulh 
2)  Data qwlificn nre urcd m d c h c d  in the (JSEPA Nalional Funcliiml Ciuidclinn for Organio and Inorganic Dah Rcvicw (EPA 1994). 
3) NA dmutcs buckgrotlid soil s ~ i p l c a  and volatile orywic comjwiid (VOC) soil m p l a  that were not analyzed. Background m d  VCX' 

sampling WLU rcduccd IIY rccommcndcd by I Y A  in a Icttcr tu I)OK ilnlcd Dcccmbcr 19, 1995, and in rubacqucnt EPA communicationr 
\ V l l l I  I ) I  

prercnlcd in mg'kkg, wcl wight .  

MI111 \VI1 I 

D OE/wIPP-96-2209 t c  19of20 
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Finwl Soil TCLP and Total Annlylicrl Rerults 
Voluntary Release Assessment 

SWMU # 004a Portacamp (cont.) 

HOLE Number: I IOL13 #5 HOLE #5 EQ BLANK FD BLANK 
Depth (inches): 12-24 36-48 

TCLP Sample Date: I 1/6/95 1 1/6/95 11/6/95 11/6/95 
TCLP Sample Numbers: NA NA RA-95-227 RA-95-238 

Total Sample Date: 
Total Sample Numbers: NA NA NA NA 

Analytes 

PCBs 
TCLP PCH-I 22 1 
Total PCB-1221 
TC1,I’ I’CB-I 232 
Total PCB-1232 
TCLI’ PCH-I 242/10 I G 
Total PCB-1242/1016 
‘rcw 1 ~ 1 3 - 1 2 4 %  
Tottrl PCB-1248 
l’Cl,l’ l’CI3-I254 
Total PCB-1254 
‘I‘CI .I’ PCIb I Xd1 
Total PCB-1260 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N h  
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N h  
NA 

0.5 lJJ  
NA 

0.5 UJ 
NA 

0.5 UJ 
NA 

NA 
0.5 IJJ 

NA 
0.5 11.1 

NA 

0.5 lJJ 

0.5 lJJ 
NA 

0.5 IJJ 
NA 

0.5 lJJ 
NA 

0.5 IJJ 
N A  

0.5 1 JJ 
NA 

0.s I IJ 
NA 

I 

~ 

Dnfn quullflcn und ubbrrvlatluns: 

Nofta: 

1% r\iinlytc WIU dclcctcd in M ruooiatcd laboratory blmk 
J I < c ~ i ~ l t  ~liould hc coruidcnd M cstimatcd valuc 

NA Not niiuly~cd 
K I(crii11 liar bccn rcjcctcd and ir cowidcrcd unwblc 
[ J  Aniil~lc wm no1 Jctcckd; vrluc i i  UIc method rcporting limit 

1111 1)cicctcd in thc blank and qualified L( no1 dctcckd 

I )  Soil ’l’(’l.li rcwlfs, I:() I)I.ANK rcrullr. nnd F I )  I3I.ANK rcsullm nir: ~ircrcnicd in m&. Soil total rcrulb JUG prcmtcd in ntglkg, wet wci~lit. 

2 )  Data qualificn arc wcd ar defined in UIC USKPA National Functional Guidclincs for Organic and Inorganic Dab Kcvicw (EPA, 1994). 
3) NA dcnolcr hackground soil rnmplcc ~d volatilc organiu conilioiid ( V W )  soil wnplcr (hrt wcrc not mrlyzcd. Background nnd VCX’ 

sanipling war rcJuccd tu rccommcndcd by IiPA in a lcllcr to 1)OK dttlcd Occcmbcr 19, 1 9 9 5 ,  and in rubacqumt EPA communicalioru 
willi I )I 11; nnil WII) 

.- 

EQ BLANK Equipmcnt Rinre Blank 
VD BLANK Ficld Blank 

i 



DOE/WIPP-96-2209 
Final Soil TCLP and Tutal Analfiicul Results 

Voluntary Release Asiei~rnent 
SWMU #OOlj, Mudpit P-3 

HOLE Number: HOLE # 1 HOLE #I HOLE #2 HOLE #2 HOLE #3 HOLE #3 HOLE #3 HOLE #3 
Depth (inches): 12-24 60-72 12-24 60-72 12-24 12-24 (DUP) 60-72 60-72 (DUP) 

TCLP Sample Date: . 7/26/S5 7/26/95 7/26/95 7/26/95 7/26/95 7/26/95 7/27/95 7/27/95 
TCLP Sample Numbers: RA-95-00.1 KA-95-006 RA-95-015 RA-95-01 I) RA-95-020 RA-95-022 RA-95-025 RA-95-026 

Total Sample Numbers: R4-96-13H RA-96-140 RA-96-112 RA-96-144 RA-96-145 NA RA-96-146 NA 
Total Sample Date: 7/10/96 711 0196 711 0196 7/10/96 711 0196 7l10196 

Analytcs 

Metals 
TC1.P Arsenic (As) 
Totnl Arscnic (As) 
TCLP barium (Ba) 
Total Barium (Ba) 
TCLI) Cadiilium (Cd) 
Total Cadmium (Cd) 
TC1,I' Chromium (Cr) 
Total Chromium (Cr) 
'I'CIJ' 1.ciid (1%) 
Total Lead (Pb) 
'l'C!I,ll Mureiiry (I Is) 
Total Mercury (Hg) 
*YCl,l) *l'liulliiiin ('VI) 
Total Tliullium (TI) 

0.2 I J l j  

0. H 
0.47 1113 

34 
0.005 IJ 

0.5 ( I  
0.02 I J 

12 
0.05 I I 

2. I 
0.0002 I I 

0.03 I1 
0.2 I 1  
20 IJ 

0.2 LTB 
0.3 

0.75 8 
32 

0.005 U 
0.5 U 

0.02 u 
5 

0.05 u 
2.3 

0.0002 u 
0.03 U 
0.2 u 
20 u 

0.2 UD 
0.8 

0.71 IIB 
18 

0.005 u 
0.5 0 

0.02 u 
22 

0.05 u 
1.7 

0.0002 LJ 
.0.06 
0.2 u 
20 u 

0.2 UB 
1.2 

1.1 B 
29 

0.005 U 
0.5 U 

0.02 U 
5 

0.05 IJ 
2.6 

0.0002 U 
0.06 

0.2 u 
20 u 

0.1  1113 
0.5 

0.35 ut3 
17 

0.05 u 
0.s u 
0.2 IJ 

26 
0.5 IJ 

1.5 
0.0002 [ j  

0.03 
0 2 (I 
20 u 

1u 
NA 

0.42 UB 
NA 

0.05 U 
NA 

0.2 u 
NA 

0.5 u 
NA 

0.0002 u 
NA 
.2 u 
NA 

I U  
0.6 

0.48 UB 
20 

0.05 U 
0.5 u 
0.2 u 

5 
0.5 U 

2 
0.0002 II 

0.03 u 
2 u  

20 u 

1 u  
NA 

0.69 UT3 
NA 

0.05 u 
NA 

0.2 u 
NA 

0.5 11 
NA 

0.0002 IJ 
NA 
2 u  
NA 

P8gc 1 of4  
9 n m  

I) Analylc w u  dcic~icd in M auocirtcd hboratory bLnk 
J Hcrult thuuld lie rciiisidcrcd 8n sthitcd vduc 

NA Nolmdyylcd 
H Rcrull ha, bccii rejected and k coruidmd unwablc 
(I  An8lylc was iioi ~lciccicd; vduc ir thc mcthod npom limit 

UU Dclccicd in chc Iilmk and yulilicd u nor dclcctcd 

Niilcr: I )  Soil I( '1 , l '  rcsulb, IX) lSL<ttNK results, and 1W 111 ANK tcrulb arc prcrcntcd in m&. Soil lolrl rcrulb uc prcrcnicd in nwl.g. iwt aciyhl. 
2) Dam quditicn iue u c d  aa dcfiiicd in chc USEPA Naiiwrl Ihnctiond Ciuidclincr for Orpnic and Inotganic Data Raicw (EPA, 1994). 
I) (*oiilaiiictx l i i r  runplci HA-05-007 riid I ~ A - ' ~ 5 4 1 1 1  limi S\\'Alll #tMlj wcrc broken in U d l .  

4) NA dct i t~ tc~  background roil raniplcr and volrlik tiiganic. r~iiiipound (VOC) soil smplcr hac wcrc not andyzcd. Hackground urd V( IC' 
nanililiiiy whi  ccduccd LV rcconimcndcd hy W/\ in a Icii&t 111 I)lX d ~ t c d  Ikccrnbcr 19. 1995, urd in rubrcyucnl W.4 conununicautiits 
will1 I)( )I: and WID. 



D OE/w1pP-96-2209 

i! 
;:j 

HOLE Number: IIOLE # I  
Depth (inches): 12-24 

TCLP Sample Date: 7/26/95 

Total Sample Date: 7/10/36 
TCLP Sample Numbers: RA-95-00 I 

Total Sample Numbers: RA-96-137 

Analytes 

Volatilcs .. 1CI.I' 1 , I  ,I-'l'richlorou~liai~u 
Total 1, I, I-Trichlorocthane 
TC1-1' I ,2-l)ichloroetliune 
Total I,Z-Dirhloroethanc 
TCI.1' I ~ C l Y ~ L ' l l C  

Total Benzcne 
'TCl.1' Olilorofonn 
Total Chloroform 
TC LI' I3hy I benzene 
Totul Ethyl henzene 
TCLP 'I'oluune 
Total Tolitcne 
*I'Cl,P Vinyl chloride 
Total Vinyl chloride 

Total Xylcnrs, total 
'rci.1' xyicnes, tOtui 

Data quatlflcn and ahtirec'lalli~iis: 

Notes: 

0.05 I )  
0.005 11 
0.05 I J  

0.005 u 
0.05 I I 
0.005 U 
0.05 1 I 

0.00.5 IJ 
0.05 IJ 

0.005 U 
0.05 I J  

0.005 I l  
0.1 I J  

0.01 u 
0.0s I 1  

0.005 I I  

Final Soil TCLP and Totul Analytical Results 
Voluntary Release Assessment 

SWMU #00lj, Mudpit P-3 (cant.) 

IjOLE #1 HOLE #2 HOLE #2 HOLE #3 HOLE #3 HOLE #3 HOLE #3 
60-72 12-24 60-72 12-24 12-24 (DUP) 60-72 60-72 (DUP) 

7/26/95 7/26/95 7/26/95 7/26/95 7/26/95 7/21/95 7/27/95 
1U-95-004 RA-95-013 RA-95-0 I6 RA-95-0 19 RA-95-021 RA-95-024 RA-95-023 

7l10196 7/10196 7/10/96 
RA-96-139 RA-96-141 RA-96-143 NA NA NA NA 

0.05 u 
0.005 u 
0.05 u 

0.005 U 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 U 
0.1 u 

0.01 u 
0.05 I J  

0.005 u 

0.05 u 
0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.05 u 

0.05 u 
0.05 u 

0.005 u 
0.05 u 

0.005 u 
0.1 u 

0.01 u 
0.05 I J  

0.005 u 

I1 Andy& w u  Jctcc~c~l in M uweiucd lrbratory h l d  
J Rcsull should hc wiiridcrcd m c r h i c d  d u e  

NA Notmalyzcd 
H Rctull hrc hccn icjcclcd m d  u concidncd unusable 
U Anwe wm not rletcclcd; value b the method reporting limit 

1113 Dckclcd in die IiLtik and qlulified u not dcwtcd 

0.05 u 
0.05 IJ 

0.005 u 
0.05 IJ 

0.005 u 
0.05 I J  

0.005 u 
0.05 u 

0.00s u 
0.05 u 

0.005 u 
0.1 u 

0.01 u 
0 os I I 

0.005 u 

0.005 u 
0.05 U 

NA 
0.05 IJ 

NA 
0.05 I J  

NA 
0 0 5  IJ 

NA 
0.05 IJ 

NA 
0.05 u 

NA 
0 I IJ 

NA 
0 O i  ( I  

NA 

0.05 U 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 IJ 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.1 u 
NA 

0.05 U 
NA 

I 

0.05 u 
NA 

0.05 U 
NA 

0.05 u 
NA 

0.05 I J  
NA 

0.05 u 
NA 

0.0s u 
NA 

0.1 u 
NA 

0.05 II 
NA 

0.05 U 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.1 u 
NA 

0.0s IJ 
NA 

.- 



Find  Soil TCLP and Total Andytical Results 
Voluntary Release Assessment 

SWMW #OOlj, Mudplt P-3 (cont.) 

HOLE Number: HOlf3 #4 HOLE #4 HOLE #4 HOLE #4 EQ BLANK FD BLANK 
Depth (inches): 12-24 12-24 (DUP) 60-72 60-72 (DUP) 

TCLP Sample Date: 7/27/95 7/27/95 7/27/95 7/27/95 7/26/95 7/26/95 

Total Sample Date: 7/10/96 7110196 711 O/Y6 7110196 
TCLP Sample Numbers: RA-95-020 KA-95-030 RA-95-033 RA-95-034 R4-95-009 RA-95-012 

Total Sample Numbers: RA-96-117 NA RA-96-148 NA RA-96-14Y RA-96-150 

Analytes 

Metals 
’I‘Cl.1’ Arsciiic (As) 
Total Arsenic (As) 
‘YC1.1’ Ih~riuin (1311) 
Total Barium @a) 
TCLP Ciidinium (Cd) 
Total Cadmium (Cd) 
TCLI’ Chromium (Cr) 
Total Chromium (Cr) 
I.c-1 .I’ I.Cltt1 (1%) 
Total L c ~ d  (Pb) 
TC1.P Merciiry (I Is) 
Tutal Mercury (Hg) 
TCI,I’ ’1~11~111ium (TI) 
Total Thallium (Ti) 

I I J  
0.7 

o.Gn I JI i 
16 

0.05 IJ 
0.5 1J 
0.2 I J 

4 
0 i I I  
. 1.9 

0.0002 I J 
0.03 ( I  

2 ( 1  
20 1J 

0.1 u 
NA 

1.2 B 
NA 

0.06 
NA 

0.2 u 
NA 

0.5 I J  
NA 

0.0002 IJ 
NA 
2 u  
NA 

1u  
I 

0.67 Ul3 
33 

0.06 
0.5 U 
0.2 u 

4 
0.5 IJ 
2.3 

0.0002 u 
0.03 U 

2 u  
20 u 

I I J  
NA 

0.7G B 
NA 

0.05 IJ 
NA 

0.2 I1 
NA 

0 3  IJ 
NA 

0.0002 I1 
NA 
2 u  
NA 

I (I .  I u 
0.003 0 

0.0 19 lJl3 
0.045 

0.00s u 
0.005 u 
0.02 IJ 
0.02 0 
(1 0 5  IJ 

0.002 UJ 
0.0008 IJ 

0.0001 
0 2 IJ 

0.2 

0.1 u 
0.003 U 

0.016 UB 
0.0.14 

0.005 u 
0.005 u 
0.02 u 
0.02 u 
0.05 t J  

0.002 UJ 
0.0008 U 
o.oO01 u 

0.2 u 
0.2 u 

Data quallflcn and abbrrvlallons: 

U An@c ww dctcctcd in an usocutcd bborrlary bLnk 
J Rod1 should Iic wnaidcrcd M cahwodduc  

NA Nolmllyzcd 
R Result hu I)ccri rcjcckd m d  is comidmd unusable 
U Anmc w u  not clc~cc~cd; vduc h Iho mahod r e p i i n g  limii 

UB Dclec(c0 in Ihc lilank and guthied u nM detected 

EQ BLANK Equipmmt Rinrs Blank 
FD 1)I.ANK Ficld Blank 

DUP Field duplicate umpk 

Notes: I )  Soil I’(’1,l’ rcrulls, I Q  IJLANK rciullr, md 1.7) I1I.ANK rcuuh .IC p n r m r d  in 6. SOU tod rcaulla ut prcrcnld in wk WCI wcighl. 
2) f h a  quslilicn u c  lucd u dcrucd in chc USEI’A Natiiiiial Functional Ouidclina for O&c and Inorganic D a b  Hmiiew (EPA. IWI). 

J) (‘onlaiiicn t‘or smplcs HA-95-007 and KA-95-010 froin SWhlU #Mlj wcrc broken in trmit. 
4) Nt\ dcnotca hackgrowid soil runplcs and volrtilc orguiic wiiipiund (VOC) r d  umplcs chat wcpc not malyrcJ. llaskground ud V ( r  

mnplbig w.u rcduccd u rccommcndcd by EPA ffl r lcller Io IX)E daicd Dcccmbcr 19, 1995, m d  in ~utuequcnl El’A communicruiitu 
Ivilli I X )IS atid WI). 



DOE/WIPP-96-2209 

I 

HOLE Number: 
Depth (inches): 

TCLP Sample Date: 
TCLP Sample Numbers: 

Total Sample Date: 
Total Sample Numbers: 

Analvtcs 

Final Soil TCLP and Total Analytical Results 
Voluntary Release Assessment 

SWMU #OOlj, Mudplt P-3 (cont.) 

IiOLIi #4 HOLE #4 HOLE #4 HOLE #4 EQ BLANK FD BLANK 

7/27/95 7/27/95 7/27/95 7/27/95 
12-24 12-24 (DW) 60-72 60-72 (DIP)  

RA-95-027 IU-95428 RA-95-03 I RA-95-032 

NA NA NA NA 

Volatilcs 
TC1.P 1 , l  ,I-'l'richloroeUiwe 

Total I,  I .  I-Trichloroethane 
TC1,l' I ,2-l)ichloroethane 
Total 1,Z-Dichloroethanc 
KXl) Ilrti~cne 
Total Bcnrene 
'l*CI,l' Clilorofonn 
Tutal Chloroform 

Total Ethyl benzcnc 
TCLP Toluene 
Total Tolucnc 
'I'C1,l' Viiiyl chlolidc 
Total Vinyl chloride 
'I'CIJ Xylsties, to ld  
Total Xylrncs, total 

*KLP I:lllyl benzene 

0.05 [I 
NA 

0.05 I 1  
NA 

0.05 I I 
NA 

0.05 I I 
NA 

0.05 I J 
N A  

0.05 I l  
NA 

0. I I I 
NA 

0.05 1 J 
N A  

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 [I 
NA 

0.05 u 
NA 

0.05 u 
NA 

0. I u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 IJ 
NA 

0.05 I J  
NA 

0.05 U 
NA 

0.05 U 
NA 

0.1 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 I J  
NA 

0.05 l J  
NA 

0.05 (I 
NA 

0.05 I J  
NA 

0. I u 
NA 

0.05 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 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Data quallllrn and shhrcvlallmr: 

B Analytc WIJ Jc~cclcd in ai utociatcd laborator). blank 
J llcsult ahociltl lie cimidcrcd UI clrtimrlcd Vlluc 

N A  Not lnalyzcd 
II Kcault has lxcri rcjccicd and h conridcrcd unuublc 
U Analy~c WIL( not ileiccicd; vduo h h c  mchod nporting limii 

1111 IktcLlcd in llic Iildnk rntl qcutificd M no1 delcclcd 

Eo 111 :\NR Equipmat Rinrc BLnL 
I:I) It1 ;\NK Ficld Blank ' 

INJP Ficld dupliule umpk 

Notes: I )  Soil 1'l'l.l' rcadu, Eo IJI.ANK rcrulh, and HI IIIANK ierulh u c  prcmltcd in m g L  Soil l o a  rcsulu u c  prcscnlcd in msn9, HCI wcighr. 
I )  Ih la  yualilicta arc rucd u Jclincd in the USEI'A Nalirinal I~unctiod Ouidchci for Orgrnic md Lnocgu\ic Ihu Rdw (EPA, lYJ4). 
3) ('onlaincia lor sunplcs RA-95-007 and RA-95-010 h n i  SN'hW MOIj wcrc broken in transit. 

4 )  NA dcicirrcx lirekgonnd soil aaniplcr md volrlilc oiyrnir Lmpctund (VOC) roil ilmplcr that wcrc nut uulyred. Iirckground UIJ V( K' 
iunliliiiy fin* reduced AI rcsimnicidcd hy IiI'A in a leitcc 1 4 1  I X ) K  dated Ihccmbor 19, I WJ. md in ruhrcqiicnt lil't\ wnUnUnicaIisiri~ 
w i d 1  I )I )I. ;Ill11 WID L .  

rage 4 of4 
9 ; 2 W  



DOE/WIPP-96-2209 

HOLE Number: 
Depth (inches): 

TCLP Sample Date: 
TCLP Sumple Numbers: 

Totul Sample Date: 
Total Sumple Numbers: 

Analytes 

Metals 
lC1-1’ Aiscnic (As) 
Totul  Arsenic (As) 
TCLP Dariuiii (13a) 
Total Barium (Bu) 
TCLP Cadmium (Cd) 
Total Cadmium (Cd) 
TCIP Chroiuium (Cr) 
Tot81 Chromium (Cr) 

Total Lend (Ph) 
’I%I,P Mercury ( I  IQ 
Total Mercury (Hg) 
TCLP Ihnllium (n) 
Total Thallium (TI) 

‘l.ClJ’ I.cud (1%) 

I4OLE # I 
12-24 
8/2/95 

It A-95-062 
711 1/96 

RA-96-165 

I IJ 
0.4 J 

0.46 LJl3 
11 J 

0.05 u 
0.5 UJ 
0.2 IJ 
2 UJ 
0.5 I J  

1.3 
0.0002 IJJ 

0.03 U 
2 u  

20 u 

Data yualitlrn and ahhrcviutiona: 

Find Sol1 TCLP and Total Analytical Results 
Voluntary Release Assessment 
SWMU #001m, Mudpit P-6 

1101.13 # 1 

XI2195 
l<A-05-064 

711 1/96 

60 -7 2 

HA-96-1 66 

I U  
0.5 J 

0.26 IJB 
10 J 

0.05 u 
0.5 UJ 
0.2 u 

4 J  
0.5 u 

1.2 
0 0002 UJ 

0.03 u 
2 u  

20 u 

HOLE #2 

8/2/95 

711 1/96 

12-24 

RA-95-066 

RA-96-167 

1U 
3.1 J 

0.24 UB 
20 J 

0.05 u 
0.5 UJ 
0.2 u 

6 J  
0.5 IJ  

5.1 
0.0002 UJ 

0.03 U 
2 u  

20 u 

I3  ha ly i c  was dclcctcd in a n  associated laboratory blank 
J Kcsult should hc coiiiitlcicd an crtimrtcd valuc 

N A  Nut analyzed 
i{ Kcsult ha# hccn rcjcclcd a i d  is connidcrcd unlurblc 

HOLE #2 HOLE #3 
60-72 12-24 
8/2/95 8/2195 

RA-95-068 IW-95-07 I 
711 1/96 711 1/96 

RA-96-1 68 RA-96-170 

1) hnalyic was not dctcc~cd; valuc i s  thc mclhod reporting limit 
111) Ilctcctcd in chc hlank and yualilicd as not dcttctcd 

1 I J  
0.9 J 

0.95 I3 
19 J 

0.05 u 
0.5 UJ 
0.2 u 

4 J  
0.5 IJ 

1.8 
0.0002 UJ 

0.03 U 
2 u  

20 u 

0.1 ( 1  
0.5 J 

0.46 IIH 
24 J 

0.05 u 
0.5 U J  
0.2 I! 

3 5  
0.5 I 1  

1.2 
0.0003 Ul3J 

0.05 
0.2 IJ 

I 2 0 u  

HOLE #3 HOLE #3 
12-24 (DUP) 60-72 

8/2/95 8/2/95 

711 1196 
iw-95-072 RA-95-078 

NA RA-96-172 

0.1 u 
NA 

0.71 UB 
NA 

0.05 u 
NA 

0.2 u 
NA 

0.5 u 
NA 

0.0002 UJ 
NA 
2 u  
NA 

EO BLANK Equipmcnl R h  Blank 
FD BLANK I%ld Blink 

I)I 11’ Ficld duplicate umplc 

0.1 u 
1 J  

0.35 LIB 
83 J 

0.05 u 
0.5 UJ 
0.2 u 

6 5  
0.5 u 

1.4 
0.0002 UJ 

0.03 
0.2 u 
20 u 

.- 



D OE/WIpP-96-2209 

IIOLE Number: llOL13 # I  
Depth (inches): 12-24 

TCLP Samplc Date: 8/2/95 
TCLP Sample Numbers: RA-95-061 

Tolul Sample Date: 
Total Sample Numbers: NA 

Analytes 

Volatiles 
’ ‘K*I.l’ 1,  I, I -‘l’riclilortxthurie 0.05 1J 

Tutal 1 , I  ,I-Trichloroethanc NA 
TCLP 1,2-l)icIiloroe~hune 
Total t ,2-Dichloroethane 

Totul Benzenc 
1‘CI.I’ Chlorolim 
Tots1 Chlurofiwtti 
‘l%ldP Ethyl I)enzone 
Told Ethyl bcnxcne 
‘I’C1.P Toluene 
Total Toluene 
1’CI.I’ Vinyl chloride 
Total Vinyl chloride 

Total Xylenes, total 

x 1 . P  1 3 c ~ . c ~ l e  

TCLI’ Xylenes, IoIill 

0.05 [I 
N A  

0.05 I J  
NA 

0.05 ( J  
NA 

0.05 IJ 
NA 

0.05 0 
NA 

0 1 IJ  
NA 

0.05 [ J  
NA 

Flnrl Sol1 TCLP and Total Analytlcnl Rrsullr 
Voluntary Release Assessment 

SWMU #001rn, Mudpit P-G (conk) 

I I(  )I.li # I  HOLE #2 
60-72 12-24 
w g s  8/2/95 

IiA-95-063 RA-95465 

NA NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 IJ 
NA 

0 0.5 1 J 
NA 

0.05 IJ 
NA 

0.05 U 
NA 

0.1 IJ 
NA 

. 0.07 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 IJ 
NA 

0.05 U 
NA 

0.05 u 
NA 

0.1 u 
NA 

NA 
0.b u 

1% Analytc was d c t c r t ~ J  iii a11 arsociatcd laboratory blank 
J RCSUII should hc c ~ i i ~ l c i c d  an  cslimatcd valuc 

NA Nut rnalyrcd 
K Result has hccn rcjcctecl and is coruidcrcd u n w b l c  
II Analytc was not dctertcd; valuc is thc mcthod reporting limit 

t 11) 1)clcclcd in lhc hlanh ai111 qitalificd 01 not dctcclcd 

HOLE #2 
60-72 
8/2/95 

RA-95467 

NA 

0.05 IJ 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 I I 
NA 

0.05 IJ 
NA 

0.05 IJ 
NA 

0.1 I J  
NA 

0.05 1J 
NA 

I 
1 IOLE #3 I IOLE #3 HOLE #3 

12-24 I 2-24 @UT’) 60-72 
8/2/95 8/2/95 8/2/95 

M-95469  RA-95470 RA-95477 
711 1/96 711 1/96 

RA-96-169 NA RA-96-171 

0.05 I I 
0.00s u 
0.05 u 

0.005 u 
0.05 I J 

0.005 U 
0.05 1 J 

0.005 U 
0.05 I J  

0.005 U 
0.05 IJ 

0.005 U 
0.1 I J  

0.05 I J  
0.005 U 

0.01 u 

0.05 U 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.1 u 
NA 

0.05 u 
NA 

Noies: I) Sui1 TCLP rcsulls. liQ I3LANK rcsulu, and FD [+LANK rctulla arc prcscnlcd in mgR. Soil total rcsullr ~ r c  prcrcntcd in m@& wct wight .  
2) Dala qudlificn are i~scd as defined in lhc USEPA National 1:unctitinal (hidclines for OIganic and Inorganic Data Rcvicw (EPA I(99.t). 
3 )  NA Jcnntcr I~nchjiit~niitl roil samples and volatilc organic e i ~ n ~ p t ~ ~ i i d  (V( I(’) soil rrmplcr thrt  wcrc not rnrlyrcd. Iirckgruwd ~ i t d  VO(. 

sampltiig w a ~  reJnccd as rccollinicndcd hy l3’A in a lcttcr t i1  IN )I: tlatcd I)cccmhcr 19, lW5, and in suhryucnt IiI’A communieatitms 
llll11 I )I II nllQl \\ It 1 

0.05 U 
0.005 U 
0.05 U 

0.005 u 
0.05 u 

0.005 U 
0.05 u 

0.005 u 
0.05 u 

0.00s u 
0.05 U 

0.005 u 
0.1 u 

0.01 u 
0.05 u 

0.005 U 

Pagc 2 d4 
9R6M 



DOE/WIPP-96-2209 
Final Soil TCLP and Total Analytical Results 

Voluntary Release Assessment 
SWMU #001m, Mudpit P-6 (cont.) 

IIOLE Number: HOLE #4 I I0I.E #4 EQ BLANK FD BLANK 
Dcpth (inches): 12-24 60-72 

TCLP Samplc Date: 8/2/95 8/2/95 8/2/95 8/2/95 

Total Samplc Date: 7/11/96 711 1196 7/11/96 7/11/96 
TCLP Sample Numbers: ItA-95-OHO ItA-95-082 RA-95-074 RA-95-076 

Tutsl Sample Numbers: RA-96-174 RA-96-176 RA-96-177 RA-96-178 

Analytes 

Metals 
'l'Cldl' hrscriic (As) 
Total Arsenic (As) 

Total Barium (Bu) 
1'CL.I' Cudmium (Cd) 
Total Cadmium (Cd) 
'I'C1.P Chromium (Or) 
Total Chromium (Cr) 
'TCLP I-eud (Ph) 
Total Lead (Pb) 
'I'CLI' Mercury ( I  Ig) 
Total Mercuv (Hg) 
'l'Cl..l' 'Ilialliuiii (TI) 
Total Thallium ('ll) 

I'CIJ' I3ilriuni ( I h )  

I U  
. 0.6 J 
0.68 1113 

16 J 
0.05 I J  
0.5 UJ 
0.2 1J 
35 

0.5 I I  
1 .o 

0.0002 UJ 
0.03 u 

2 IJ 
20 u 

I U  
0.9 J 
1.2B 
39 3 

0.05 u 
0.5 UJ 
0.2 u 
5J 

0.5 u 
1.8 

0.0002 UJ 
0.04 
2 u  

20 u 

1U 
0.003 U 
0.1 cn3 

0.005 u 
0.05 u 

0.005 U 
0.2 u 

0.02 UJ 
0.5 u 

0.002 u 
0.0002 UJ 
0.0001 u 

2 u  
0.2 u 

I U  
0.003 U 
0.05 u13 
0.005 U 

0.05 IJ 
0.005 U 

0.2 u 
0.02 UJ 

0.5 u 
0.002 u 

0.0002 UJ 
0.0001 u 

2 u  
0.2 u 

Data qualiflen and ablireviariuns: 

I )  Aii~lylc was dclcelcd III an asswiatcd laboratory blank 
I Hcsult should bc coiisidcrcd an cstimalcd valuc 

Nh Not J M I Y ~  
K Kcsull has bccn rcjcckd and i s  considered unusable 
I I hnaly(c was nit1 tlcirclcJ: valuc is  thc mclhod reportiny limit 

I l l 3  I)ctcctcd in Ihc hlaiik and qualified 19 not dctcclcd 

1X.J I{I.ANK Equipment Kim Blank 
FD BLANK Ficld Blank 

IIUl' Ficld duplicalc rrmplc 

Pagc 3 of4 
9R6M 

Notes: I )  Soil 'I'CLII rcrulb, 1X.J BLANK rcrulls, and I'D DLiV\IK rcsuhs arc prcrcntcd in m&. Soil total rcso11.~ are prcrcntcd in mgkg, wct wciyht. 
2) I)ah qualificn arc iucd as dcfincd in thc USEPA National Ihc l iona l  Guidclinci fof Or8aNc and Inorganic Data Kcvicw @PA, 1994). 
3)  NA dcnolcr background roil samplcr and volrtilc organic cum(imind (VOC) soil umplca lhrt wcrc not analyzed. Background and VOC 

aamplin8 waq rcdttced as Fccomnicndcd hy ISPA in lcllcr 111 I)( )I: dslcd 1)cccnrber 19. 199s. and in suhqucnt  I T A  commlulicatiiiiir 
\.,I11 I II ,I .,,,I \I It I 



DOE/WIPP-96-2209 

HOLE Number: 1101,Ii #3 
Depth (inches): 12-24 

T C L P  Sample Date: 8/2/95 

Total Sample Dale: 7/11/96 
TCLP Sample Numbers: IW-95-079 

Total Sumple Numbers: RA-96-173 

Analytes 

Volatiles 
TC1.1’ I , I  , I -‘l’rislilorwtliane 
Total 1, l  ,I-Trichloroethane 
*VCL-P I ,2-l)iclrloIoelhue 
Total 1,2-Dichlorcicthanc 
vl*cl.P 13enzaic 

. Tolul Bcnwnc 
’ I U P  Clilorolimii 
Total Chloroform 
‘I‘CLP Ethyl beiuenc 
Total Ethyl benzcne 
TCLP ‘I‘oluenc 
Totul Toluenc 
‘KL1’ Vinyl chloridc 

, Total Vinyl chloride 
TCI .I’ Xylcncs, [(IIiI l  

Total Xylenes, totul 

0.05 I! 
0.005 1J 
0.05 I! 

0.005 u 
0.05 I I 

0.005 I I 
0.05 I J  

0.00s u 
0.05 1J 

0.005 u 
0.05 I! 

0.005 u 
0.1 1J 

* 0.01 u 
0.05 J 

0.005 u 

Final Sui1 TCLP and Tutal Analytical Results 
Voluntary Release Asscssmrnl 

SWMU #OOfm, Mudplt Pd (cont.) 

I101.13 #4 EQ BLANK FD BIANK 
60-72 
n/2/95 8/2/95 812195 

IU-95-081 RA-95-073 RA-95-075 
711 1 I96 

RA-96-175 NA NA 

0.05 u 
0.005 U 
0.05 u 

0.005 u 
0.05 u 

0.0M u 
0.05 u 

0.005 U 
0.05 u 

0.005 u 
0.05 U 

0.005 U 
0.1 u 

0.01 u 
0.05 u 

0.005 U 

0.05 U 
NA 

0.05 u 
NA 

0.05 II 
NA 

0.05 I J  
NA 

0.05 u 
NA 

0.05 u 
NA 

0.1 u 
NA 

0.05 IJ 
NA 

0.05 U 
NA 

0.05 U 
NA 

0.05 1J 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.05 u 
NA 

0.1 u 
NA 

0.05 IJ 
NA 

Data qudi f ien  and abbrevialions: 

U h ~ l y l c  was dctcctsd i t 1  an arsociiicd laboratory blank 
J Kcsult should hc coti.*idcrcd an crtimatcd vrluc 

K Kcrult has hccii I C ~ I C I I  atid is ctitiridcrcd unusrblc 
11 Analytc war nut dckstcd; valuc is thc mcthod repofling limit 

I rH Dclcctcd in Ihe blash rtid qualificd 11 not dckctcd 

N h  Nul  i n i l p d  

liY HI A N K  Eyuipmcnl Kirus Blank 
ED I3l.ANK Ficld Blank 

IN11’ Ficld duplicrtc umplc 

Nota :  I )  Soil TC1.P rcsullJ. 1X.J I3LANK rcsulh. and FD IKANK rc~ultx aic prcscnicd in m&. Soil tobl rcrulb arc prcrcnlcd in mgkg. WCI ucight 
2 )  Ihta qwlilicm arc used a1 dcfincd in Ihc USBI’A National l~utictii it ial (iuidclinca for Organic and Inorganic Dab Revicw (EPA, 1994). 
3) NA Jcnolcr IiachHi~iittiJ roil srnyilcs iiiJ \ d r t i l c  organic C.IIII~~IIIII~I~ (\’Or) roil rrmplcr dit wcrc no1 anrlyrcd. Hrchground rid V( 11‘ 

mniplin)l wrq ietlitcrd as rce~initticritlcd hy I P A  in a lctlct III I )I 11 tlatc~l Ikccnihcr 19, 1995, and in suhrcqucnt lil’h communicatii~r~r 
si111 IlOli atid \ \‘ l l)  
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APPENDIX C 

RESULTS OF NMED RELEASE ASSESSMENT 
DUPLICATE SAMPLES COLLECTED AT SWMU OOlg 

This document has been reproduced directly from the best possible copy, 
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1 I 

i 
I 
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! 

REPORT TYPE - 
S951004H14EH - 

S351004H14WM e 

L5636-3 
LS636-3 

15636-2 
15636-2 
15636-2 
15636-2 
I.5636-2 

LS636- I 
15636-1 
lS636-l 
LS63 6-1 
15636-1 

U a t e r  
Y o t c r  

Sol idYoste 
TCLP Extr 
TCLP Extr 
TClP Extr 
TCLP Ext r  
Sol i dYas te  
TCLP htr 
TCLP Extr 
TCLP ktr 
TCLP Gctr 

G U S 2  - 
INOR6 TYPE 2 ! 

1311 TCLP RE6 
6010 I C P  K T A l  
6010 1CP TRACl 
7470 HERCURY * 

8270 SEHI-VOU 



Luckh e rd Analyticai Services w%r DOE/WIPP-96-2209 

METALS RESULTS 



LAL Sample ID: Lf636 - 2 S951004H14~ 
04 - s r - 9 s  3atc  Received: :3 -3c-95 ---. - 

paratian DilutiQt: 10.0 

- 
ZLient Sample ID: 
: a = ~  Z=llec=er!. 
Dace Analyzed: i a - ~ o v - s ~ s  
Matrix: TCLP Extr 
QC Group: 82'0 S ~ - ~ ~ T f ~ S - 2 9 2 4 8  Analytical Dilutiorr: 1 

.~ 

uiau kxtracted: 25-OCT-95 Arulytical mcch ID: 111895-8270-K 

Ore 

I 
. -  -. , - - r 1z3r3Fztz=i 
1 Phenol -dS 
litrobmuut.-& 72 I 40-114 
2 - Fluorobiphenyl 72 1 41-112 

{ 2,4,6-=- henol 111 I 34-147 
ITcrphenyl -dlr 100 I 33-141 

I t 27-11~ 75 

I 

. -  -: 
I 



__ -- 
/ 

.- - 
/ TCLP ANALYSIS (SW-846 131 1) 

SAMPLE RESULTS 
I 

I-.. . , .- I silver 6Q10 I , , 5.0 . , . "..I . - 0.5 I , -  C0.5- 1 1 - 1 0 - 9 g  

I 1 Comments: 

rliquots diluted (1:IO) to reduce acetate matrix interference 



EPA hlETHOD 8270 TCLP (Semivolatile Organics) 



ReGuLAToRY U T A  
P R K C O U ,  

LJMT *XrxIF,-E? s cCw37113EKi: =a=m Q-rr&Txa 
ptQ/L 

7 . 5  
2 0 0  
3 . O  
2 . 0  
0 . 5 0  
2 . 0  

<o.  10 0.10 400 
0.10 0.13 
0.10 0.13 

=9/L 

<L. li b . i O  I * - 3: chlcrcSentant 
< o .  10 0.19 
<o .lo C . L O  
CO. 10 0.10 
<o .  10 0.10 
co.10 0.10 

eo .50  0 . 5 0  
< O f  so 0.so 
c0.20 0.20 

t-Mechyi~hanol 
Hdmch 2 orocthane 
P s i  trobenzena 
H @ = c h l  orobutadi tnc 
2 , 4 , 6  -hrichlorophcnol 
2,4,5-Trichiorqrhanol 

2.4-Dinitrotoluena <o. 10 
&uuchlorobuu.pcr <o -10 

100 
5 . 0  
2 0 0  

m t 8 c h l O m e ~ 1 e l  
Pyridine 
3 6r 4 -MethylphenoL 



DOE/Wll?P-96-2209 
TCLP ANALYSIS (SW-846 I31 I I 

SAMPLE RESULTS 

uce acetate matri 
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APPENDIX D 

LETTER FROM 8LM AND PHONE LOG OF CONVERSATIONS WITH 
THE NMED CARLSBAD OFFICE 

REGARDING AGENCY INSPECTIONS OF THE BRJNDERSON AND 
CONSTRUCTION LANDFILLS 

This document has been reproduced directly from the best possible copy 



DOEWIPP-96-2209 

United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 

P.O. Box 1778 
Grlshd, NCW MCW 88221-17711 

Whd Ruoura Ana H d q w  

Bob Kaiser, Land Manager 
Department of Energy 
Carisbad Area Office 
PO 80x 3090 
Carlsbad, NM 88221 

Dear Bob, 

I wanted to follow up yesterdays conversation with this written documentation. As we 
discussed I was the realty specialist working with the DOE on the initial authorization and 
inspections of the landfills under BLM permits NM-067-LUP-219 and NM-067-LUP-237 from 
January, 1985 to october, 1987. in my capacity as a reality specialist I had been doing 
landfill inspections for the BLM since 1982, working closely with the New Mexico 
Environmental Division. 

During the numerous inspections I conducted in that time, I never saw any evidence of the 
disposal of any unauthorized materials. The contents of the pits were consistently 
construction debris. I never saw any drums or unmarked containers that may have 
contained toxic or hazardous substances. 

As usual, it was a pleasure to work with the WIPP site again. If I can be of any further 
assistance to you or any other interested or affected parties please don’t hesitate to call. 

- 

2* 
James R. Goodbar 





I 
! DOEMIIPP 96-2209 

APPENDIX E 

CONSTRUCTION DEBRIS DISPOSAL FORMS FOR THE 
WlPP CONSTRUCTION LANDFILL 

(1988 - 1996) 

This document has been reproduced directly from the best possible copy. 
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I 

Print 

CONSTRUCTION DEBRIS 
A 

I 

DOE/WIPP-96-2209 

FORM 

Fchmated VOfUm8 of Oebris 

. -  
I L .. . - .- .! 

Signature 



CONSTRUCTlON OEBRlS DISPOSAL FORM 

Date: A/ 7( 
/ 

Description of Debris 
(e.g., lumber, concrete, pipes, etc.) 

Estimated Volume of Debris 

1 



I 

Lancfii~~ User Signature h M C ; l s t o c ; l a n  Signatclre 



CONSTRUCTION DEBRIS DISPOSAL FORM 

Company:- ,_ 

Descripti~n of Debris 
(e.g., lumber, concrete, pipes, etc.) 

:ONCREITE UITE REBAR 

; 'EEL W P E O  CONCRETE 

;'EEL WRAPPED CONCBETE 

Lanc3ll User Slgfiature 

w e d  Volume of Deb& 
(cu. yds.) . 

2 ITmS 
I=: 3'  x 3 '  x 3'  

4 ITEMS 
IZE: 10' DLAMZTER X 2 '  BIG8 



:i 

! 

CONSTRUCTION DEBRIS DISPOSAL FORM 

Description of Debris 
(e.g., lumber, concrete, pipes. etc.) 

n 
/ 

Estimated Volume of Debris 
(cu. yds.) 

w Form 1633: 09/18/91 
Page 1 of 1 

I I 

I 

&/c... Gma& / 
Lanafill User Signature Larldfll Castodian Signature 

OB9 1 W:C? 7- 



CONSTAUCllON DEBRIS DISPOSAL FORM 

Date: L-zs- 7 5  

Description of Debris 
(e.g., lumber, concrete, pipes. etc.) 
A 

Estimated Volume of Debris 
(cu. yds.) 

I :  

GJzmb%- 
Larafill User Signature Landfill Custodian Signature 

c891V '41  



t 

CONSTRUCTION DEBRIS DISPOSAL FORM 
DOE/WIPP-96-2209 

Company: b v  l 4  

Date: ~ 3 -3 -9r 

Description of Debris 
(e.% lumber, concrete, pipes, etc.) 

C O r u C b 4 T ' - c  

Estimated Volume of Debris 
(cu. yds.) 

! 



CONSTRUCTlON DEBRIS dlSPOSAL FORM 

Print Name: J.J. C 3 , ~ i a  
Company: 

Description of Debris 
(e.g., lumber, concrete, pipes, etc.) 

Estimated Volume of Debris 
(cu. yds.) '.' 

WP Form 1633:  a/ 18/91 
Pagr 1 of 1 



Print Name: 

Company: 0 
pc, r / O  15 

/h 10- Y j  

Descn'ption of Debris 
(e.g., lumber, conmete, pipes, etc.) 

mmated volume of Oebris 
(cu. yds.) 

J 5 G  f!?qrrt/ 

, 
. . .  ... 

, :? 

I 
, ,. , 

tandill User Signature Lancffril Custodian Signature 



kcription of Debris 

\ ~- - iii User SiSnature - J  

Estimated Volume of h b d  



! 1 

DOE/WIPP-96-fi09 
CONSfRUCflON DEBRIS OISPOSAL FORM 

Prim Name: 

Omaption of Oebns 

EAFITlt, L C h L X J 7 F  , AJ~+!?LT 

nofimser Si- 

asinmt. 

CONTROLLED COPY 



CONSlRUCTlON DEBRIS OfSPOsAL FORM 

Description of Debris 



Print Name: 

Date: I 3CI 4 4  

oextlptiocl of Debris - -  

@g., lumber. concrete. pipes. etc) 
Estimated Volume of 0- 

(a. ’ yds.) 
, . ,, 

9 

: 

CONTROLLED COP> 



UP 06-108. Rev. 1 
Page 1 o f  1 

(e.g., lumb8f. concrete. pipes. etc.) 

Print Name: 

h a p t t o n  of Oebns Estimated Volume oflrbebns I ! 
(W. yds.) I 

m. ! 
9 

..- 

mw.. - 

CONTROLLED coi 
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Operat ions 

August 31, 1994 
To : Cons t rUCt ion 

2 3 4 - 8 2 3 4  

Subject: 

DOE/WIE'P-96-2209 

This memo is designate Mr. Jim Boris as the Construction 
Landfill Custodian designee for the purpose of clearing the 
area f o r  the new bus and employee parking lot. 
has the authority to permit the following materials into the 
Construction Landfill: Wood in the form of native scrub 
brush, soi l ,  asphalt, and concrete curbing and sidewalk. 
Mr. Bois understands that access to the Construction 
Landfill is restricted and the gate to the Construction 
Landfill is to be locked when he is not in attendance. 

Mr. Boris 

I have read procedure XP 06-108, Cmstruction Landfill - Operation, and understand its requirements. 



--.. . 
UP 06-108. R e v .  1 
Paga 1 of  1 

CONSTRUCmON OEBRIS DISPOSAL FORM 

Print Name: 

Company: 

2 
2 

a 



DOE/WIPP-96-2209 
Operat ions 

August 10, 1994 

From: J. J. Winke 

2 3 4 - 8 2 3 4  

11 F i l e  

Subject: Designee 

This memo is designate Mr. Ray Ashford as the Const-ucti 
Landfill Custodian designee f o r  the purpose of clearing 
area f o r  the new bus parking lot. 
authority t o  permit t he  following materials into the 
Construction Landfill: Wood in the form of native scrub 
brush, soil and concrete curbing and sidewalk. 
understands that access to the Construction Landfill is 
restricted and the gate to the Construction Landfill is 
be locked when he is not in attendance. 

Mr. Ashford has the 

Mr. Ashf 

I have rea5 prxedur? W? 06-108, Constxction Landfill 
Operation, and unders:and its requkements. 

on 
the 

Ord 

to 



w 96-106, R t v .  
Page I o f  1 

CONSTRUCTION OEBRlS DISPOSAL FORM 

Esimatecl Volume of Debns 
(ar. yds.) 

Q D I w c t c t  

CONTROLLED COP*- 



Operations 

From: J. J. 
To: F i l e  

Subject: Constructicn Landfill Designee 

234-8234 
July 21, 1994 

This memo is  designate Mr. Jim V. Boris as the Construction 
Landfill Custodian designee for the purpose of clearing the 
area fo r  the new parking lot. Mr. Boris has the authority 
to permit the following materials into the Construction 
Landfill: Wood in the form of native scrub brush and soil. 
Mr. Boris understands that access to the Construction 
Landfill- is restricted and the gate to the Construction 
Landfill is to be locked when he is not in attendance. 

Jim V. Boris 



I rpokc to Mr. Don hrdsley of the New Mexico Environment Dgwtmerct Solid Wwe 
Bureau regarding 
cOmmentS submirt#i 10 YOU from Jeff Winkel. Some of Jeff's conurn have been previously 
addressed with the b e a u  and since the wording in the regulations was not changed in the 
m n t  revision, 1 did not bring those up again. Specifically, thu was the c~mmenf 
nguding the time limitation for storing infectiou~ waste. We shwld continue to manage 

ftcent revisions to the E I B I S W - 4  and specifiC;rlly to those 

faciIity infectious - as we an now. Au other commcats ue addresd blow. 

Tbc WlPP Comuuioa and Demolition (C b;t D) iandfii 50 lo* as it continues to reside on 
DOE property, a#e%lts only consmctioa and demolition debris from on-site activities in lcss 
than 25 tons-pet-day (tpd) quultities, aod does oot Violate aay provision of t& mp' -, 
is still exempt umk s t ion  108.(c) of EIWSWMR-4. Tbenfon, tk .rlditiaPrl Xctiom-r-, 
hgarding C & D Wfills axd operator mifiation do mt apply to tbe w[pP facility at this 
time. 

~ t.a)..' 

Section 704 nquh that c h i c a l  characteristics of sprscial was& be documented by means 
of sample rcsuhs and p m s  bowledge. There was QO cbange fmm t& previous 
(EWsFvMR-3) ngulauom. However, Mr. Beardsky state$ that ow of th wo rne!!mck 
would be adequate for characterization ~~upos ts .  Th 'a' ShOuM probably k an 
OM' so that oaly~ormt of t& two rupirrmems would bc 13tcess;uy. 

If I can be of funhcr service regarding these requirements, please w ~ a c l  me at 8190. 

I 

, I 
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CONSTRUCTlON DEBRIS DISPOSAL FORM 

Print Name: 

Company: 

Date: L - /!5 - 9q 

Estimated Volume of Debris 
(CU. yds.) t 

: 

O d 0 1 m 7 4 1  

CONTROLLED COPV 



Print Name: -\ +@-up 

Oescristion of Debris 
9 

(e.g., lumber, concrete, pipes, etc.) 
Fctimated Volume of Debris 

(a. yds.) 

/o Q4.yJ5 



CONSTRUCTION DEBRIS OISPOSAL FORM 

DOE/WIPP-96-2209 
Print Name: U P  G r e e r  

Company: &'E& R rr 

Description of Debris 
(e.g., lumber, concrete. pipes, etc.) 
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