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

This Final Voluntary RA/CA Report documents the results of release assessment sampling at 11
SWMUs (SWMU Nos. 001g, 001h, 001j, 001k, 001L, 001m, 001n, 001s, 001t, 001x, and 004a).
Analytical results for release assessment samples collected at these SWMUSs demonstrates that
total metals concentrations measured in the 11 SWMU s 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 SWMUSs 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 SWMUs, and to support our request
for approval of proposed corrective actions at three other SWMUSs (the Badger Unit Drill Pad,
the Cotton Baby Drill Pad, and the DOE-1 Drill Pad).
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DOE/WIPP 96-2209
EXECUTIVE SUMMARY

The U.S. Department of Energy, Carlsbad Area Office (DOE-CAQ) 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
Assessment/Corrective Action (RA/CA) 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 RA/CA Program is intended to be the first phase in implementing the
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RF!) 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 WIPP
(Assessment of Solid Waste Management Units at the Waste Isolation Pilot Plant),
NMED/DOE/AIP 94/1). This Final Voluntary RA/CA 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-1 Drill Pad). This information is
provided to document the results of the Voluntary RA/CA activities described in the
Voluntary Release Assessment/Corrective Action Work Plan (Work Plan, DOE/WIPP
Draft 2115) submitted to the EPA and NMED in August 1995.

SWMUs Sampled During the Voluntary RA/CA

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

- SWMU 001g (H-14/P-1 Drill Pad)

- SWMU 001h (H-15/P-2 Drill Pad)

- SWMU 001j (P-3 Mudpit)

- SWMU 001k (P-4 Drill Pad)

- SWMU 001L (WIPP-12/P-5 Drill Pad)
- SWMU 001m (P-6 Drili Pad)

- SWMU 001n (P-15 Drill Pad)

- SWMU 001s (ERDA 9 Drill Pad)

- SWMU 001t (IMC 374 Drill Pad)

- SWMU 001x (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’

1
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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 261. 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 § 264.514 FR

Vol. 55, No. 145, VI(D), p. 30813 (i.e., the proposed Subpart S rule) and in the April 19,
1996, EPA Region Il Risk-Based Concentration Table, January - June 1996.
Therefore, no potential for releases of hazardous constituents was indicated.

Based on the analytical data collected during the voluntary RA/CA program, the
DOE-CAOQ 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
LOE 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 i
permit modification to remove these SWMUs from the list of sites requiring evaluation
under the RFI1 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
(DOE/WIPP 93-004) guidelines.

Landfill SWMUs 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 RA/CA 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 WP06-108, 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 RA/CA 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

2
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RCRA Part B Permit. If this determination is supported by both the EPA and NMED,
the closed portion of the Construction Landfill site will be replanted with native

vegetation, in accordance with guidelines developed in the WIPP Land Management
Plan, DOEWIPP 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, "... EPA does not intend to utilize Section 3004(u) corrective action
authority to supervise or routinely re-evaluate 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 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 from these units.

Mudpit SWMUs ldentified for Corrective Actions

The Work Plan proposed corrective actions at three additional mudpit SWMUs
identified in the RFA, the Badger Unit Drill Pad (SWMU 0010), the Cotton Baby Dirill
Pad (SWMU 001p), and the DOE-1 Drill Pad (SWMU 001q). 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 SWMU. 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 RA/CA 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 0010, 001p, and 001g. Based on the criteria provided in proposed 40 CFR
264.514 FR Vol. 5, No. 145, 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 WIPP site (estimated
at <0.5 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

3
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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 0010, 001p, and 001q 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 WIPP Land Management Plan
(DOE/WIPP 93-004). The capping and replanting of SWMUs 0010, 001p, and 001q
will be completed by DOE within one year following approval from the EPA and NMED.
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FINAL VOLUNTARY RELEASE ASSESSMENT/
CORRECTIVE ACTION REPORT

1.0 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-CAOQO and Westinghouse-WID operations at WIPP.

The voluntary RA/CA 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 Waste Management
Units at the Waste Isolation Pilot Plant, NMED/DOE/AIP 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.

1.1 Scope of the Final Voluntary Release Assessment/Corrective Action Report

The Voluntary Release Assessment/Corrective Action Work Plan (DOE/WIPP-Draft- -
2115), 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 Conservation and Recovery Act
Part B Permit Application: Waste Isolation Pilot Plant (DOE/WIPP 91-005, Revision 6).
The relative location of the 16 SWMUs at the WIPP is provided in Figure 1.1. In the
Work Plan, the DOE committed to completing release assessment sampling at 11 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 001g (H-14/P-1 Drill Pad)
- SWMU 001h (H-15/P-2 Drill Pad)
- SWMU 001j (P-3 Mudpit)
- SWMU 001k (P-4 Drill Pad)
- SWMU 001L (WIPP-12/P-5 Drill Pad)
- SWMU 001m (P-8 Drill Pad)
- SWMU 001n (P-15 Drill Pad)
- SWMU 001s (ERDA 9 Drill Pad)
- SWMU 001t (IMC 374 Drill Pad)
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- SWMU 001x (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 001p (Cotton Baby Drill Pad)
- SWMU 001q (DOE -1 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 concurrence with DOE's
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 RA/CA 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
RAJCA 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.

1.2 Technical Approach for Sampling and Analysis

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 WIPP 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 WIPP Site Effluent and Hazardous
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Materials Sampling, WP02-EM1, Rev. 0. WP02-EM2 and WP02-EM1 were developed
in accordance with the sampling, analytical, and quality assurance/quality control
(QA/QC) practices defined in Test Methods for Evaluating Solid Waste, Physical and
Chemical Methods, SW-846.

Guidance for establishing sample locations at each SWMU is contained in the RCRA
Facility Investigation (RFl) Guidance, Development of an RFI Work Plan and General
Considerations for RCRA Facility Investigations (Vol. 1), EPA 530/SW-89-031, May
1989. The DOE utilized a judgmental sampling method to characterize each SWMU.
The methodology was selected because site layout or unit characteristics, such as
mudpit locations, indicated where potential contamination exists. In program review
meetings, EPA, NMED, and DOE staff evaluated proposed sampling 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 only media that has the potential to be impacted by 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 samples 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 11 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:

attapulgite drill gel (salt bentonite gel)
bentonite gel

diesel fuel

gear grease/gear lubricants

hydraulic fluids

hydrochloric acid (20% solution)
lignite

meta-trifluorobenzoic acid

metal cuttings

motor oil

portland cement

sodium and potassium chloride saturated 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
(i.e. 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 1.1.

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 1.1 and 1.2 reference the analytical methods from EPA SW-846 that
were used o 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 6010A or 7060A

Barium 6010A

Cadmium 6010A

Chromium 6010A

Lead 6010A or 7421

Mercury 7470A/7471A

Thallium 6010A

Organic Analytes

Benzene 8260A
Chloroform 8260A
1,2 Dichloroethane 8260A
Ethylbenzene 8260A
Toluene 8260A
1,1,1-Trichloroethane 8260A
Vinyl Chioride 8260A
Xylenes 8260A
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TABLE 1.2

DOE/WIPP 86-2209

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

Parameter EPA Analytical Method
(or equivalent)

Arsenic™ 6010A or 7060A
Barium™ 6010A
Cadmium™ 6010A
Chromium™ 6010A

Lead™ 6010A or 7421
Mercury™ 7T470A/7471A
Nickel™ 6010A
Selenium™ 6010A or 7740
Silver™ 6010A
Thallium™ 6010A
Acetone’ 8260A

Benzene’ 8260A
Bromoform’ 8260A

n-Buty! alcohol’ 8015A (modified)
Carbon tetrachloride’ 8260A
Chlorobenzene’ 8260A
Chloroform’ 8260A

Cresols 8270A
Cyclohexane’ 8260A
Cyclohexanone 8260A
o-Dichlorobenzene’ 8270A
p-Dichlorobenzene’ 8270A
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- TABLE 1.2

DOE/WIPP 96-2209

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

Parameter

EPA Analytical Method
(or equivalent)

1,1-Dichloroethane’
1,2 Dichloroethane’

1,1-Dichloroethene’

cis-1,2-Dichloroethene’

2,4-Dinitrotoluene™
2-Ethoxyethanol’

Ethyl acetate’
Ethylbenzene’
Hexachloroethane™
Isobutanol’

Methanol’

Methylene Chloride’
Methyl ethyl ketone”
4-Methyl-2-pentanone’

Nitrobenzene™

Polychlorinated biphenyls (PCBs)

Pyridine”

1,1,2,2-Tetrachloroethane’

Tetrachloroethylene’
Toluene’
1,1,1-Trichloroethane’
1,1,2-Trichloroethane’

Trichloroethylene’

12

8260A
8260A
8260A
8260A
8270A
8015A (modified)
8260A
8260A
8270A
8015A (modified)
8015A (modified)
8260A
8260A
8260A
8270A
8080A
8270A
8260A
8260A
8260A
8260A
8260A
8260A




TABLE 1.2
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TARGET ANALYTES AND EPA ANALYTICAL METHODS FOR
CHARACTERIZING THE PORTACAMP STORAGE AREAS (SWMU 004a)

Parameter

EPA Analytical Method
(or equivalent)

Trichlorofluoromethane’ 8260A
1,1,2-Trichloro-1,2,2-Triflucroethane’ 8260A
Viny! Chloride’ 8260A
Xylenes’ 8260A
" Volatile

” Semivolatile

™ Metal

13
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sampling round in summer 1995 were sampled by the TCLP protocol (EPA Method
1311) established in EPA SW-846. The TCLP extracts generated from the soil
samples were then analyzed for the parameters listed in Tables 1.1 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 ieachable
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 1.1 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 (1000 mi) clear glass bottles with teflon lined lids for shipment to the laboratory.
Volatile organic constituent samples were transferred to 4-ounce (125 ml) clear glass
bottles with welded septum lids. Semivolatile organic constituent sampies (collected
only at SWMU 004a) were transferred to 8-ounce (250 ml) 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 WIPP Site Effluent and
Hazardous Matenials Sampling (WP02-EM1), and Section 3.3 of the WIPP Site Effluent
and Hazardous Materials Sampling Plan (WP02-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 QA/QC are established in the Halliburton
NUS Laboratories General QA Plan (Halliburton NUS, 1995) and in the laboratory's
standard operating procedures for sample analysis.

An independent data quality review was completed by Harding Lawson Assaciates
(HLA) Engineering and Environmental Services. HLA developed and implemented a

14
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procedure (HLA, 1996) to perform QA/QC 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 EPA National Functional
Guidelines for Organic and Inorganic Data Review (February 1994).

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 resuited in
the qualification of analytical data included:

° 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
75-125 percent

° taboratory 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 resuits.

1.3 Geology and Hydrogeology in the Vicinity of the WIPP

The stratigraphy of the WIPP facility is shown in Figure 1.2 and the site geologic
formations in Figure 1.3. The geology at the WIPP 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 WIPP 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 WIPP repository (see Chapter D of the WIPP RCRA Part B Permit
Application). Although it possesses high relative permeability, the WIPP 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 WIPP site in the Rustler and Dewey Lake
formations possess low vertical transmissivities/nydraulic conductivities. Water quality
in the Culebra is generally low, and there are no livestock or domestic wells completed
in the Culebra formation within the WIPP Land Withdrawal area.
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FIGURE 1.2
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GENERALIZED STRATIGRAPHIC CROSS SECTION OF THE WIPP VICINITY
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FIGURE 1.3

SITE GEOLOGIC COLUMN OF THE WIPP 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 WIPP 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 WIPP is
contained in Chapter D of the WIPP RCRA Part B Permit Application, Chapter 2 of the
WIPP Project Technical Baseline Document, and Section 3.3 of the WIPP RFA.)

1.3.1 Surface Formations

The uppermost stratigraphic formations are made up of Quaternary and Triassic Age
surface and near-surface strata. These formations consists of 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 lacally thin or absent in some areas of the
WIPP 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 WIPP 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 WIPP facility range from 7.8 x 10”® meters per second (m/s) to 1.0 x 10 m/s.

Triassic Santa Rosa formation overlays the Dewey Lake Beds over the eastern half of
the WIPP site. Mercer (1983) describes the formation as "a sequence of well-
indurated, cemented, fine-to-coarse grain sandstone with interbeds of siltstone and
mudstone."” The formation ranges in thickness from over 200 feet to the northeast to
less than 50 feet near the area of the WIPP 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 WIPP Project Technical Baseline, Section 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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(1955, 1966) studied the petrology of the unit. Schiel (1988, 1994) evaluated outcrops
in the vicinity of the site and interpreted geophysical logs of the unit in southeastern
New Mexico and west Texas. Holt and Powers (1990) described in detail the Dewey
Lake formation at the WIPP air intake shaft.

The Dewey Lake farmation 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 WIPP site boundary. Data indicate that the
Dewey Lake is found at moderate depths (70 to 100 feet) along the central axis of the
site and occurs between 130 to 220 feet along the eastern site boundary.

Hydrogeologic investigations at and near the WIPP 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 (1983) and D'Appolonia (1982/b) contend that
groundwater occurs perched or semiperched in lenticular sands in the upper Dewzy

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 WIPP 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-6a inside the southwestern site
boundary (see Appendix D6 of the WIPP RCRA Part B Permit Application, DOE/WIPP
91-005, 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 WIPP shafts or in boreholes in the immediate vicinity
of the panels.

Packer-permeability tests indicate that hydraulic conductivities range from 2.5 x 10°®
m/s to 1.0 x 10® 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 WIPP 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 WIPP RCRA Part B Permit Application, DOE/WIPP 91-005,
Revision 6).

1.4 Background and Action Levels for Evaluation of Analytical 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 report. In addition, DOE pooled the background sample
analysis results to better assess general background metals concentrations across the
WIPP site. The total metals results for these samples are summarized in Table 1.3.

1.4.2 lIdentification of Applicable Action Levels

The proposed Subpart S rule (40 CFR § 264.521(d), Vol. 55, No. 145, VI(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 EPA’s 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 1.4 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 Background/Upgradient Soil Samples

Collected During the Voluntary Release Assessment Program

Background Concentration {(mg/kg) "' ®

Standard Number of
Metal Analyte Maximum _ Minimum _ Average  Deviation Samples
Nominal 12-24 inches bgs
Total Arsenic (As) 154 015U 0.8 0.38 14
Total Barium (Ba) 120 10 32 36 14
Total Cadmium (Cd) 0.7J 025U 0.3 0.1 14
Total Chromium (Cr) 26 1UJ 5 6 14
Total Lead (Pb) 28J 1.2 1.8 044 14
Total Mercury (Hg) 0.06 001U 0.02 0.01 14
Total Nickel (Ni) 1U 1U 1
Total Selenium (Se) 02U 02U 1
Total Silver (Ag) 05U 05U 1
Total Thallium (TI) 30 10U 11 5 14
Nominal 60-72 inches bgs

Total Arsenic (As) 2J 05J 1 05 14
Total Barium (Ba) 62 10J 25 15 14
Total Cadmium (Cd) 1.8 0.25U 0.38 0.41 14
Total Chromium (Cr) 7 2 5 1 14
Total Lead (Pb) 54J 1.2 24 12 14
Total Mercury (Hg) 0.04 0.01 U 0.02 0.01 14
Total Nickel (Ni) 1U 1U 1
Total Selenium (Se) 02U 02U 1
Total Silver (Ag) 05U 05U 1
Total Thailium (T!) 10U 10U 10 0 14

mg/kg Milligrams per kilogram
bgs Below ground surface

1)
2)

3)

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.
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Table 1.4. Summary of Available Action Levels
Applicable to the WIPP Voluntary Release Assessment

Proposed EPA Region il TCLP
Subpart S Level, Regulatory
Target Analyte Level Soil Ingestion, Level
{mg/kg) Industrial (mgikg) (mgiL)
Metals
Arsenic 20 610 5
Barium 6000 140000 100
Cadmium 80 1000 1
Chromium Ill (Chromium Vi) (400) 1000000 (10000) 5.0 (Total)
Lead 400@ 5
Mercury 20 610 0.2
Thallium 6
Additional Metals for SWMU # 004a (Portacamp)
Nickel 2000 41000
Selenium 400 10000 1
Silver 400 10000 5
Volatiles
1,1,1-Trichloroethane 7000 72000
1,2-Dichloroethane 8 63 05
Benzene 20 200 0.5
Chloroform 100 940 6
Ethyl benzene 8000 200000
Toluene 20000 410000
Vinyl chioride 1 3 0.2
Xylenes 200000 1000000
Additional Volatiles for SWMU # 004a (Portacamp)
1,1,2,2-Tetrachioroethane 40 29
1,1,2-Trichloro-1,2,2-triflucroethane 30 1000000
1,1,2-Trichloroethane 100 100
1,1-Dichloroethane 8000 200000
1,1-Dichloroethene 10 9.5 0.7
2-Butanone (Methyl ethyl ketone) 50000 1000000 200
4-Methyl-2-pentanone (Methyl isobuty! ketone) 6000 160000
Acetone 8000 200000
Carbon tetrachloride 5 44 0.5
Chlorobenzene 2000 41000 100
cis-1,2-Dichloroethene 800 20000
Cyclohexane )
Cyclohexanone 400000 1000000
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Table 1.4. Summary of Available Action Levels
Applicable to the WIPP Voluntary Release Assessment (continued)

Proposed EPA Region il TCLP
Subpart S Level, Regulatory
Target Analyte Level Soil Ingestion, Level

(mg/kg) Industrial (mg/kg) (mg/L)

Ethyl acetate 70000 1000000
Methylene chloride 80 760
Tetrachloroethene 10 110 0.7
Tribromomethane (Bromoform) 90 720
Trichloroethene 60 520 0.5
Trichlorofluoromethane 24000 610000
2-Ethoxyethanol 820000
Isobutanol (2-Butanol) 20000 610000
Methanol 40000 1000000
n-Butanol 8040

Semivolatiies
1,2-Dichlorobenzene 7200 180000
1.4-Dichlorobenzene 300 240 7.5
2,4,5-Trichtorophenol 8000 200000 400
2,4 ,6-Trichlorophenol 40 520 2
2,4-Dinitrotoluene 200 4100 0.13
2-Methyiphenol (o-cresol) 4000 100000 200
3-Methylphenol (m-cresol) 4000 100000 200
4-Methylphenol (p-cresol) 400 10000 200
Hexachlorobenzene 1 3.6 0.13
Hexachlorobutadiene 90 73
Hexachloroethane 500 410 3
Nitrobenzene 1400 1000 2
Pentachlorophenol 10 48 100
Pyridine 80 2000 5

PCBs 0.09@ 0.74©
PCB-1221 0.1
PCB-1232 0.1
PCB-1242/1016 0.1 140
PCB-1248 0.1
PCB-1254 2 41
pPCB-1260 0.1

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

(a) No action levels are included in proposed Subpart S for lead. The action level of 400 mg/kg included in the table is
the residential soil cleanup level recommended by the EPA Office of Solid Waste.
(b) Thallium as thallium chloride

(c) PCBs not broken down in HWIR {1000 ppm listed as general value).
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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 lil office of Technical and Program
Support. Toxicologists working with EPA Region il developed the EPA Region Il 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 i 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, EPA Region Il Risk Based Concentration (RBC) Table and associated
guidance information is attached as Appendix A to this report.

The DOE believes that the EPA Region Il 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 Il 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
EPA Region lll RBC Tables

In applying the above action levels, DOE noted several assumptions contained in
proposed Subpart S and the Region Il 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 1l 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 WIPP are located within the WIPP 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 WIPP 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 11l RBCs should be considered highly
conservative action levels for the assessment of SWMU sampling resuits.

DOE also notes that the “bright line” concentrations propased by EPA on April 4, 1996,
under the Hazardous Waste [dentification Rule (HWIR), fall between the Subpart S and
EPA Region Il RBC action levels (Federal Register, Vol. 61, No. 83, 18779). 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 Subtitie 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 EPA, management requirements for
contaminated media determined not to contain hazardous waste would be accelerated
and streamlined. The HWIR “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 001j

2.1 Location of SWMU 001j

This section of the Final Voluntary RA/CA Report documents the results of release
assessment sampling at SWMU 001}, and describes the proposed corrective actions at
this location. SWMU 001j 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. Geolagical 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 001j. Drilling fluids used at the P-3 site include
saturated sodium and potassium chloride brine, starch, and salt gel (attapulgite).

2.2 Geology and Hydrogeology in the Area of SWMU 001j

The USGS lithology logs identify the near-surface deposits at the SWMU 001j as
shallow fine-to-medium grained eolian sands that overlay Mescalero Caliche and
Gatuna formations. Underlying 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 5to 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 001j 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-1 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 WIPP Air Intake Shaft (AlS) 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 (Holt and Powers, 1990; DOE/WIPP 90-051). 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 WIPP RFA also
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documents that subsurface logs indicate that the top of the Dewey Lake formation at
the SWMU 001j 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 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 zones 640 feet below the surface.

2.3 Sampling and Analytical Program

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 QA/QC samples were collected for TCLP analysis to
assess the potential for release of hazardous constituents from the SWMU 001j mudpit.
During the summer 1996 sampling event, 12 soil boring samples and two associated
QA/QC 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 001j mudpit.

The rationale for selecting sample depths at mudpits during the voluntary release
assessment sampling was based on an evaluation of the SWMU 001j 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;.

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

A table of validated analytical results for the soil samples collected from SWMU 001 is
included in Appendix B. The table shows that concentrations of some target metal
analytes were detected at SWMU 001j 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 001j 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).
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FIGURE 2.1

SAMPLE LOCATION MAP FOR SWMU 001j (P-3)
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The total metals results for SWMU 001j 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 001j 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 resuits for all of these
re-analyzed samples showed TCLP concentrations of < 0.05 mg/l for lead. This
concentration is below the maximum contaminant level (MCL) for lead of 0.05 mg/!
established in Appendix A of the proposed Subpart S rule. Selected samples from
SWMU 001j 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 Proposed Corrective Actions at SWMU 001j

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 001j. In addition, the
concentrations of detected metals within SWMU 001j are generally consistent with
measured metals background concentrations (Tables 1.3 and 2.1). The depth to
Culebra formation groundwater below SWMU 001j 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 001j 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 RF| assessments or further actions
are required for SWMU 001j. 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
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Table 2.1. Comparison of Total Metals Results to Action Levels

SWMU 001j, Mudpit P-3

Metal Analyte Background Maximum SWMU Subpart S
Concentration Concentration Level
(mglkg) MM (mglkg) ¥ (mglkg) @
12-24 inches bgs
Total Arsenic (As) 0.5 0.8 20
Total Barium (Ba) 17 34 6000
Total Cadmium (Cd) 05U 05U 80
Total Chromium (Cr) 26 22 400
Total Lead (Pb) 15 2.1 400®
Total Mercury (Hg) 0.03 0.06 20
Total Thallium (T1) 20UV 20U 6®
60-72 inches bgs
Total Arsenic (As) 0.6 1.2 20
Total Barium (Ba) 20 32 6000
Total Cadmium (Cd) 05U 05U 80
Total Chramium (Cr) 5 S 400
Total Lead (Pb) 2 26 400
Total Mercury (Hg) 0.03U 0.06 20
Total Thallium (T1) 20U 20U 6®

ma/kg Milligrams per kilogram
bgs Below ground surface

1) Resuits 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 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.

5) No action levels are included in Subpart S for lead. The action level of 400 mg/kg 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] 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 [and
Management Plan (DOE/WIPP 93-004).

31




DOE/WIPP 96-2209
3.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001m

3.1 Location of SWMU 001m

This section of the Final Voluntary RAJCA Report documents the results of release
assessment sampling at SWMU 001m and describes the proposed corrective actions at
this location. SWMU 001m 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, 1978). 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 WIPP RFA was used to survey the location of the P-6 mudpit.

3.2 Geology and Hydrogeoloqy in the Area of SWMU 001m

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, 1978). 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 001m.
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 WIPP site. In the
RFA, the NMED expressed concern that a water well could be located outside of the
WIPP land withdrawal area, immediately adjacent to SWMU 001m. Although the 001m
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 WIPP land withdrawal area in the
vicinity of the SWMU 0G1m.

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-14/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 001m 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-14/P-1 boreholes are located approximately 7,500 feet southeast of the SWMU
001m 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,
1987b). The lack of documented water-bearing zones in adjacent wells further

supports a position that regional groundwater does naot 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 Sampling and Analysis Program

During the sampling visits to the SWMU 001m, 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 resuit 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 1985 sampling at SWMU 001m, a total of 16 soil boring samples
and six associated QA/QC samples were collected for TCLP analysis to assess the
potential for release of hazardous constituents from the SWMU 001m mudpit. During
the summer 1996 sampling event, 12 soil boring samples and two associated QA/QC
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 001m.

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

A complete table of validated analytical results for the soil samples collected from
SWMU 001m is included in Appendix B. The table shows that concentrations of some
target metal analytes were detected at SWMU 001m 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 001m also
display no detections of target VOCs in either the totals or the TCLP analyses. The
method reporting limits obtained by the program {aboratory are well below the
applicable action levels for VOCs (Table 1.4).

The total metals results for SWMU 001m 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 001m are generally consistent with background
concentrations. All measured metal concentrations within SWMU 001m are well below
the applicable proposed action levels.

3.5 Proposed Corrective Actions at SWMU 001m

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 001m are generally consistent with measured metals
background concentrations (Tables 1.3 and 3.1). The depth to Culebra formation
groundwater below SWMU 001m 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 001m 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
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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 001m, Mudpit P-6

Metal Analyte Background Maximum SWMU
Concentration Concentration Subpart S Level
(mglkg) 2 (mgikg) (XK (mglkg) ¥
12-24 inches bgs
Total Arsenic (As) 04J® 06J® 20
Total Barium (Ba) 1149 24J9@ 6000
Total Cadmium (Cd) 05U4@ 05UJ® 80
Total Chromium (Cr) 204@ 3J® 400
Total Lead (Pb) 1.3 1.6 400 ®
Total Mercury (Hg) 003U 0.05 20
Total Thallium (T1) 20U 20U 6@

60-72 inches bgs

Total Arsenic (As) 05J® 1J® 20
Total Barium (Ba) 10J@ 834®@ 6000
Total Cadmium (Cd) 05U4® 0.5UJ® 40
Total Chromium (Cr) 44O 6J@ 400
Total Lead (Pb) 1.2 1.8 400©
Total Mercury (Hg) 0.03U 0.04 20
Total Thallium (T1) 20U 20U 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) Maximum concentration measured in soil samples collected from within Mudpit -5 (Holes 3 and 4).

4) Action levels updated using the most recent toxicological criteria contained - 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.

5) No action levels are included in Subpart S for lead. The action level of 400 mg/kg included in the table is the
residential soil cleanup level recommended by the EPA Office of Solid Waste.
6) Thallium as thallium chloride.
7) Thefollowing 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 fimit cresented should be
considered an estimated value

8) The matrix spike (MS) recoveries were slightly below EPA control criteria of 75 pe-cent.
9) The laboratory control spike (LCS) recoveries were slightly below EPA control crrzeria of 80 percent.
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health or the environment. Consequently, no additional RF! assessments or further
actions are required for SWMU 001m. In fact, thousands of similar mudpits exist
immediately outside the WIPP boundary that have a greater human exposure potentlal
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 001m prior to the issuance of the RCRA
Part B Permit for the WIPP. [f this determination is supported by both the EPA and
NMED, this site will be replanted with native vegetation, in accordance with guidelines
developed in the WIPP Land Management Plan (DOE/WIPP 93-004).
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4.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001t

4.1 Location of SWMU 001t

This section of the Final Voluntary RA/CA Report documents the results of release
assessment sampling at SWMU 001t, and describes the proposed corrective actions at
this location. SWMU 001t 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 001t 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 WIPP 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 WIPP personnel.

4.2 Geology and Hydrogeology 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 001t 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 siltstone/sandstone 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 001t site. In
February 1995, WIPP spill response personnel responded to a spill of approximately
200 gallons of diesel fuel that occurred when an ail field service truck rolled over on the
WIPP South Access Road. This spill occurred approximately 250 feet south of SWMU
001t. 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 layer, 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 001t
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 (5630 feet below the
surface) as not credible. ’
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4.3 Sampling and Analysis Program

During the summer 1995 sampling event at SWMU 001t, a total of 20 soil boring
samples and six associated QA/QC samples were collected for TCLP analysis to
assess the potential for release of hazardous constituents from the SWMU 001t mudpit.
Soil sampling locations at the SWMU were sampled again in summer 1986. During the
summer 1996 sampling event, 12 soil boring samples and two associated QA/QC
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 001t mudpit.

The rationale for selecting sample depths at mudpits during the voluntary release
assessment sampling was based on an evaluation of the SWMU 001t 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 001t.

4.4 Comparison of Analytical Results to Background and Applicable EPA
Action Levels

A complete table of validated analytical results for the soil samples collected from
SWMU 001t is included in Appendix B. The table shows that concentrations of some
target metal analytes were detected at SWMU 001t 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 001t 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 001t 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 001t 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 001t. In addition, the concentrations of
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FIGURE 4.1
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Table 4.1. Comparison of Total Metals Results to Action Levels
SWMU 001t, Mudpit IMC 374

Background Maximum SWMU
Concentration Concentration Subpart S Level
Metal Analyte (mg/kg) (¥ (mgl/kg) “¥KN (malkg) ¢
12-24 inches bgs
Total Arsenic (As) 0.5 0.7 20
Total Barium (Ba) 10 16 6000
Total Cadmium (Cd) 05U 05U 80
Total Chromium (Cr) 4 4 400
Total Lead (Pb) 15 16 400
Total Mercury (Hg) 0.02UJ® 0.02UJ® 20
Total Thallium (T1) 2004 20049 6®
60-72 inches bgs
Total Arsenic (As) 06 0.8 20
Total Barium (Ba) 15 16 6000
Total Cadmium (Cd) 05U 05U 80
Total Chromium (Cr) 5 5 400
Total Lead (Ph) 186 17 400®
Total Mercury (Hg) 0.02uJ® 0.02uJ® 20
Total Thallium (T) 20U0® 20049 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) Maximum 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 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.

5) No action levels are included in Subpart S for lead. The action level of 400 mg/kg included in the table is
the residential soil cieanup 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 Resuit 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 investigation results were qualified as estimated.
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detected metals within SWMU 001t are generally consistent with measured metals
background concentrations (Tables 1.3 and 4.1). The depth to Culebra formation
groundwater below SWMU 001t 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 001t 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 C01t. 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 001t prior to the issuance of the RCRA Part
B Permit for the WIPP. If this determination is supported by both the EPA and NMED,
this site will be replanted with native vegetation, in accordance with guidelines
developed in the WIPP Land Management Plan (DOE/WIPP 93-004).
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5.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001n

5.1 Location of SWMU 001n

This section of the Final Voluntary RA/CA Report documents the results of release
assessment sampling at SWMU 001n and describes the proposed corrective actions at
this location. SWMU 001n 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, 71978). The mudpit constructed for the drilling of the P-15
potash exploration well is SWMU 001n. 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 sait 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 Geology and Hydrogeoloqy in the Area of SWMU 001n

The USGS lithology logs identify the near-surface deposits at SWMU 001n 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 001n as high. The Dewey Lake formation is
located approximately 32 feet below the surface of the SWMU 001n 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 001n and the Ranch and Barn wells. Although this connection is possible,
it is extremely unlikely. Evaluation of water-bearing strata in the Dewey Lake formation
suggests that perched or semiperched saturation zones are very localized. The P-15
borehole is located 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 drilied 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 413 feet below surface is not credible.

Once drilling of the P-15 borehole was completed, the hole was cemented from 1,465
feet to a depth 660 feet. This cementing process included 500 gallons of mud flush
ahead of 75 sacks of 50 percent Pozmix "A", containing 50 percent class “C” cement, 2
percent gel, and 19.4 pounds salt per sack. Drill rods were pulled to 600 feet 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 Sampling and Analysis Program

During sampling visits, the sampling team used location data contained in the RFA to
survey the location of the P-15 mudpit. The sampling team marked a single rectangular
mudpit approximately 10 feet wide and 20 feet long on the northeastern edge of the drill
pad. The P-15 well pad is heavily vegetated, and no discolored soil or liner material
was identified during sampling activities.

During the summer 1995 sampling event at SWMU 001n, a total of 16 soil boring
samples and eight associated QA/QC samples were collected for TCLP analysis to
assess the potential for release of hazardous constituents from the SWMU 001n
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 QA/QC
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 001n mudpit.

The rationale for selecting sample depths at mudpits during the voluntary release
assessment sampling was based on an evaluation of the SWMU 001n 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 001n.

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

A complete table of validated analytical results for the soil samples collected from
SWMU 001n 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 § 261 (see Table 1.4). The analytical results obtained for SWMU 001n 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 001n 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 001n are generally consistent with background
concentrations (Tables 1.3 and 5.1). Detected concentrations within SWMU 001m are
well below the applicable proposed action levels.

8.5 Proposed Corrective Actions at SWMU 001n

Detected concentrations of metals in the source and release areas are all below
Subpart S risk-based action levels at SWMU 001n. In addition, the concentrations of
detected metals within SWMU 001n are generally consistent with measured metals
background concentrations (Tables 1.3 and 5.1). The depth to Culebra formation
groundwater below SWMU 001n 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 001n 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 001n. 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 001n 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 (DOE/WIPP 93-004).
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Table 5.1. Comparison of Total Metals Resulits to Action Levels
SWMU 001n, Mudpit P-15

Background Maximum SWMU
Concentration Concentration Subpart S Level
Metal Analyte (mg/kg) “¥2Hn (mgl/kg) 'K (malkg)™
12-24 inches bgs
Total Arsenic (As) 0.6 0.8 20
Total Barium (Ba) 13 110 6000
Total Cadmium (Cd) 05U 05U 80
Total Chromium (Cr) 4 7 400
Total Lead (Pb) 1.2 2 400®
Total Mercury (Hg) 0.02U4® 0.02UJ@ 20
Total Thallium (T1) 20 UJ®@ 20009 6®
60-72 inches bgs
Total Arsenic (As) 0.8 1 20
Total Barium (Ba) 16 42 6000
Total Cadmium (Cd) 1.8 05U 80
Total Chromium (Cr) 5 6 400
Total Lead (Pb) 1.4 26 400©
Total Mercury (Hg) 0.02UJ4® 0.02UJ® 20
Total Thallium (TI) 20 Uy® 20 UJ@ 6®

mg/kg Milligrams per kilogram
bgs  Below ground surface

1) Resulits are presented in mg/kg, wet weight.
2) Background upgradient soil concentrations as measured in Hole 1.
3) Maximum 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 Vol.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 mg/kg 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 Nationa! Functiona!l 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 assaciated 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 001x

This section of the Final Voluntary RA/CA Report documents the results of release
assessment sampling at SWMU 001x and describes the proposed corrective actions at
this location. SWMU 001x 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 al., 1990;
D’Appolonia, 1982a; Stensrud et al, 1987). 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 1879 (D'Appolonia, 1982a; Stensrud et al, 1987).
Additionally, 8,600 liters of a 20 percent concentration hydrochloric acid solution was
used in 1986 to complete the well for monitoring purposes (Caufmann et al., 1990).
Aerial photographs from 1986 show no evidence for reopening of the mudpits during
this time period.

6.2 Geology and Hydrogeology in the Area of SWMU 001x

The stratigraphic summary for borehole WIPP-13 contained in the Basic Data Report
for Drillhole WIPP-13 (SAND79-0273) identifies the near surface geology at SWMU
001x 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 517 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 Analysis Program

During the sampling visits to the SWMU 001x, the sampling team located a single
mudpit complex that measures approximately 100 feet wide and 120 feet long. The
mudpit area is sunken approximately 1.5 feet below the surface grade of the pad. No
vegetation is growing on the mudpit area, and the soil in the mudpit is a dark grey
color. Black plastic liners protrude through the surface and delineate the mudpits. A
white plastic liner material was encountered while collecting both samples in the mudpit
area. Plastic liner material was encountered at a depth of approximately 22 inches.
Soail 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 001x, a total of 16 soil boring
samples and eight associated QA/QC samples were collected for TCLP analysis to
assess the potential for release of hazardous constituents from the SWMU 001x
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 QA/QC
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 001x mudpit.

The rationale for selecting sample depths at mudpits during the voluntary release
assessment sampling was based on an evaluation of the SWMU 001x 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 Analytical Results to Background and Applicable EPA
Action Levels

A complete table of validated analytical resuilts for the soil samples collected from
SWMU 001x is included in Appendix B. The table shows that concentrations of some
target metal analytes were detected at SWMU 001x 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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FIGURE 6.1
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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 001x 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 001x 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 001x to increase the
defensibility of the release assessment results. During the initial summer 1995
sampling, the TCLP analytical concentration for iead 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/i
for lead. This concentration is below the MCL for lead of 0.05 mg/i established in
Appendix A of the proposed Subpart S rule. Selected samples from SWMU 001x were
also re-analyzed for thallium. These re-analyses verified sample nondetections for
thallium at a lower reporting limit of 0.2 mg/I.

6.5 Proposed Corrective Actions at SWMU 001x

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 001x are generally consistent with measured metals background concentrations
(Tables 1.3 and 6.1). The depth to Culebra formation groundwater below SWMU 001x
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 001x above the action levels.
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 001x. 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.
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Table 6.1. Comparison of Total Metals Results to Action Levels
SWMU 001x, WIPP-13

Background Maximum SWMU
Concentration Concentration Subpart S Level
Metal Analyte (mgl/kg) U¥xn (mg/kg) %N (mglkg)
12-24 inches bgs
Total Arsenic (As) 03U 1 20
Total Barium (Ba) 10 3800 6000
Total Cadmium (Cd) 05U 06 80
Total Chromium (Cr) 3 36 400
Total Lead (Pb) 1.6 270 400®
Total Mercury (Hg) 0.03U 0.03U 20
Total Thaltium (T1) 20U 20U 6®
60-72 inches bgs
Total Arsenic (As) 06 1.2 20
Total Barium (Ba) 12 680 6000
Total Cadmium (Cd) 0.5 05U 80
Total Chromium (Cr) 4 10 400
Total Lead (Pb) 1.5 5 400®
Total Mercury (Hg) 0.03U 0.03U 20
Total Thallium (T1) 20U 20U 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) 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 Vol.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 mg/kg 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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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 001x prior to the issuance of the RCRA
Part B Permit for the WIPP. If this determination is supported by both the EPA and
NMED, this site will be replanted with native vegetation, in accordance with guidelines
developed in the WIPP Land Management Plan (DOE/WIPP 93-004).
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7.0 RESULTS OF RELEASE ASSESSMENT SAMPLING AT SWMU 001g

7.1 Location of SWMU 001g

This section of the Final Voluntary RA/CA Report documents the results of release
assessment sampling at SWMU 001g, and describes the proposed corrective actions at
this location. SWMU 001g 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 001g site. The P-1 potash exploration borehole was drilled by Pennsylvania
Drilling Company in August 1976. The total depth of the P-1 borehole was 1,591 feet.
The H-14 borehole was drilled in October 1986 to provide a Culebra Dolomite
monitoring well in the southwest quadrant of the WIPP 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 teste<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>