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1.0 INTRODUCTION
1.1 Purpose and Approach

Pennsylvania Department of Environmental Protection (PA DEP) selected Perma-Fix
Environmental Services, Inc. (PESI) as the contractor for this project to perform a
comprehensive study of the naturally occurring radioactive material (NORM) and
technologically enhanced NORM (TENORM) related to the oil and gas exploration activities
including conventional and unconventional drilling through geological formation(s) and
associated waste water operations throughout the Commonwealth of Pennsylvania (PA). As part
of this effort PESI has prepared a field sampling plan (FSP) to explain the details of the sampling
activities to be carried out during this study.

The following proposed comprehensive study will focus on the quantification of TENORM in:

Ambient air;

Drill cuttings (vertical and horizontal);
Natural gas;

Natural gas processing pipes and equipment;
Waste water generated on drilling sites;

Sludge resulting from the processing of waste water from the well pad development
process; and

e Landfill leachate.

Other potentially impacted areas may be surveyed and sampled as appropriate when identified,
including but not limited to land surface beneficial reuse application areas.

Throughout Pennsylvania many companies perform oil & gas (O&QG) activities by conventional
and unconventional drilling through various subsurface layers of rock to produce oil and natural
gas. The natural gas industry produced water and flowback water, as well as drill cuttings and
sources of off gassing, are potentially impacted by NORM and/or TENORM. Unconventional
O&G process water (e.g., flowback and produced water) sample results indicate significant
concentrations of radium-226 (Ra-226), a common NORM radionuclide and the element
associated with the natural decay series with the most mobility. Because NORM is most likely
associated with various geologic units, the scope of work presented herein will focus on these
units and the operations, equipment, and features related to the exploration and production of
natural gas from these geologic units and also in the transfer of water to publicly owned
treatment works (POTWs), centralized waste treatment (CWT) facilities and zero liquid
discharge (ZLD) facilities for processing. Landfill leachate will also be sampled to determine if
radium has migrated from the waste water sludge and drill cuttings to the landfill leachate. Any
beneficial reuse of any of the O&G exploration and production media will also be surveyed and
sampled as appropriate. Sampling activities will include but are not limited to:
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Vertical and horizontal drill cuttings;
Onsite pits containing cuttings;
Production water;

Flowback water;

Filter socks;

Filter presses;

Compressed gas lines;

Off gassing;

Well pads;

Centralized impoundments;

Waste water facility sludge;

Waste water facility influent and effluent water;
Piping and casing scale;

Vapor capture systems;

Fresh proppant sands; and

Drilling muds.

The Commonwealth of Pennsylvania has not established occupational  exposure
regulations/standards for NORM or TENORM. The American National Standards Institute
(ANSI) approved and published a standard addressing the control and release of
NORM/TENORM titled Control and Release of TENORM (ANSI/HPS N13.53-2009). The
standard applies to industries or activities that are not covered by existing federal or state
regulations. The standard provides the following dose criteria (221 a.(i))

“an annual dose limit of 1 mSv (100 mrem), above background, from all pathways and sources
of radioactivity (except radon and its short-lived decay products) and practices associated with
site and facility operations, ...."

Pennsylvania has established disposal criteria for solid waste impacted with TENORM.
Specifically the Commonwealth limits the exposure of future residents, the hypothetical resident
farmer, from a RCRA Subtitle D landfill to 25 mrem per year from all pathways including radon.

This Field Sampling Plan (FSP or “Plan”), which is Part I of the PA DEP Sampling and
Analysis Plan (SAP), describes and presents procedures and protocols for field radiological
surveys, sampling, including types, quantities, sample technique, and chain of custody, and on-
site radiological analysis; and off-site physical, chemical, and radiological laboratory analyses.
Part IT of the SAP is a project-specific Quality Assurance Project Plan (QAPP).
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12 Report Organization

This FSP consists of the following sections:

o

Introduction — purpose of the report and report organization;

2. Site Description — physical description of the site, site contaminants and site selection

criteria;

Scope and Objectives —field screening techniques and sampling;

4. Field Screening — methods used to conduct field screening activities of soil, equipment and
personnel, for radiological contamination;

5. Field Sampling — methods and procedures of collecting soil, water and air samples for on-site
and off-site laboratory analysis;

6. Field Quality Control — processes and procedures for maintaining adequate quality control

(QC) for field activities;

Laboratory Analysis — methods for analyzing soil and water samples collected; and

8. References — citations.

W

~

April 2013 1-3



