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Acronyms and Abbreviations

bgs Below ground surface
CAIR/CAP  Corrective Action Investigation Report/corrective action plan
CAP Corrective Action Plan

CR Closure Report

DOE Department of Energy

EPA Environmental Protection Agency

ft Feet

GRO Gasoline range-organics

mg/kg Milligrams per kilograms

NMED New Mexico Environment Department

NNSA/NSO U.S. Department of Energy, National Nuclear Security Administration
Nevada Site Office

OCD Oil Conservation Division

PPE Personal Protective Equipment

RCRA Resource Conservation and Recovery Act
SGZ Surface Ground Zero

SWPPP Storm water pollution prevention plan
TPH Total petroleum hydrocarbons

VRP Voluntary Remediation Program
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1.0 Introduction

This Closure Report (CR), which includes the Mud Pit As-Built Report as Attachment A,
provides documentation for the closure of the surface area of the Gasbuggy Site in New
Mexico by the U.S. Department of Energy (DOE), National Nuclear Security
Administration Nevada Site Office (NNSA/NSO). For the purposes of this document, the
Gasbuggy Site surface is defined as the surface soils and shallow subsurface soils (to

30 feet [ft] below ground surface [bgs]) that may have been impacted as a result of
surface activities conducted during the Gasbuggy Project or surface and shallow
subsurface soil that may have been impacted as a result of a release from the deep
subsurface. This definition intentionally excludes contamination in the deep subsurface

resulting from the Project Gasbuggy nuclear detonation.

Project Gasbuggy was the first of three joint government-industry experiments conducted
under the Plowshare Program to test the effectiveness of nuclear explosives to fracture
low-permeability natural gas reservoirs to stimulate production. Gasbuggy consisted of
one 29-kiloton nuclear device (DOE/NV, 2000) emplaced in a boring at a depth of

4.240 fi bgs in the Pictured Cliffs sandstone formation and detonated on December 10,
1967 (AEC, 1971). The Gasbuggy Site is located approximately 55 air miles east of
Farmington, New Mexico in Rio Arriba County within the Carson National Forest. Six
major natural gas production tests were conducted after reentry drilling was completed in
January 1968. Long-term production testing was completed in November 1973 and
pressure monitoring activities were completed in late 1976 (DOE/NV, 1978).

Closure of the surface is based upon the successful completion of the actions identified in
the Surface Corrective Action Investigation Report/Corrective Action Plan (CAIR/CAP)
for the Gasbuggy Site, New Mexico (NNSA/NV, 2004). The CAIR/CAP was reviewed
and commented on by the New Mexico Environment Department (NMED) with the work
being accomplished under the auspices of the New Mexico Oil Conservation Division
(OCD). Details of the actions performed are included in Attachment A.
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1.1 Purpose
The purpose of this CR is to:

« Provide the information collected during the activities as proposed in the CAIR/CAP
(NNSA/NSO, 2004).

« Provide documentation of the completion of remediation activities for entry into the
NMED Voluntary Remediation Program (VRP).

1.2 Scope

The following remedial actions were completed for the closure of the Gasbuggy surface
area and are presented in detail in Attachment A, Mud Pit As-Built Report:

« Excavation and removal of impacted materials from the three mud pits at Surface
Ground Zero (SGZ) and the single mud pit associated with Well GB-D that exceeded
the 100 milligrams per kilograms (mg/kg) total petroleum hydrocarbons (TPH) action
level.

 Transported and disposed of the excavated TPH impacted materials at the Envirotech
OCD permitted landfarm in Bloomfield, New Mexico.

« Conducted confirmatory sampling of the excavation bottoms and walls to confirm
TPH concentrations were below the 100 mg/kg action level.

« Backfilled and regarded (to near original topography) the SGZ and Well GB-D areas
(using certified clean fill).

1.3 Closure Report Contents
Section 1- Introduction: Purpose, scope, closure report contents

Section 2 - Closure Activities: Description of closure activities, deviations from
corrective action plan, corrective action schedule, site survey

Section 3 - Waste Disposition: Waste management activities, waste disposal
Section 4 - Closure Verification Results: Confirmatory sampling
Section 5 - Conclusions and Recommendations

Section 6 - References
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2.0 Closure Activities

This identifies the specific activities involved in the remediation and closure of the
Gasbuggy Site surface area including site investigation, characterization, and
remediation. This section also includes any deviations from the corrective action plan as

well as the post remediation site configuration.
2.1 Description of Closure Activities

The final closure/remediation requirements for the Gasbuggy Site were identified in the
CAIR/CAP (DOE/NV, 2004) which was developed based on results of investigation
activities conducted by the NNSA/NSO from August to September 2000, and July
through October 2002. The CAIR/CAP (DOE/NV, 2004) identified TPH as the only
contaminant of concern (COC) in excess of the negotiated level of 100 mg/kg. The
remediation actions for the removal of the TPH-contaminated soils were successfully
executed from August 2, 2004, through September 10, 2004. The results of this activity
are detailed in Attachment A.

2.2 Deviations from Corrective Action Plan

There were no fundamental deviations from the original Corrective Action Plan (CAP).
Changes were primarily schedule related with minor adjustments related to changing
field conditions. The schedule change was a shift from performance in the spring of 2004
to the late summer of 2004; this schedule change was driven by delays involving the
negotiations associated with entering the Gasbuggy Site into the VRP. Remediation
activities were originally to be performed under the VRP program but ultimately were
performed under the guidance of the OCD. Further discussion of the regulatory
requirements is in Section 2.1, Regulatory History, of Attachment A.

Minor alterations to the original CAP work strategy were required to meet changing field
conditions, these changes included altered pit excavation dimensions due to “chasing” of
impacted soils, relocation of confirmatory sampling locations based on expanded
excavations, and changes in the site layout to meet the requirements contained in the
Storm Water Pollution Prevention Plan (SWPPP), Mud Pit Closure, Gasbuggy Site, Rio
Arriba County, New Mexico (INTERA. 2004). Details of these changes are discussed in
Attachment A.
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