https:/wwe.dhs.govinews/2015/10/27 /written-testimeny-dndo-director-house-transportation-and-...

Home  HNews  Wrlttan Iestimony of DNDO Diraclor for a House Trznsporiation and Infrastricture Subcemmition on Coast Guard and

. Writlen testimony of DNDO Director for a House Transportation and Infrastructure Subcommitte... Page 1 of 3

Gfficial website of tha Department of Homeland Securily

{Sharo 1Bl B

Maritims Transpodatlon hearlng {ifled "Prevention of and Responsa to the Arrival of a Dirly Bomb ata U.S. Port”

News

Events

Fact Sheufs

Hometand Security
UVE

In Focus Focus
Media Con!acl
Mulj med

NaUOnal Termnsm

AQ!}SO ! SES!B

Prass Re!Basas

Comunfcados des
Prepsa

Piriljcaliops Library

Sodlal Hedia
Speeches
Testimony
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Written testimony of DNDO Dlrector Huban
Gowadia for a House Committee on Transportation
and Infrastructure, Subcommittee on Coast Guard and
Maritime Transportation hearing titled “Prevention
of'and Response to the Arrival of a Dirty Bomb at a
U.S. Port”

Release Date: Gelober 27, 2015
2167 Raybum Housa Office Building
Chairman Hunler, Ranking Member Garamendi and distinguished Members of the Suboarnmd'lea Thank you lorihe opportunily tq testiy

wAth my colleagues from the Department of Homelasd Security (DHS) on tha ; j etforts lo pravent
and respond to the arivai of a radiologleal device at our Natlon’s mariime ports.

attack vith & radiclogical disparsal davica,
alse knownasa 'dlrty bemb,” ata U.S, port would have pralouad and prolonged impacls to our Nation and the world,

Sings its inceplion, DNDO has hullk essentiat partnerships, developed sttategies, and deployed capabiliies 1o delect and lalerdici radiological
and puclear threals posed {a the homeland, Addiionally, DNDQ, in parinership with our interagency pariners from the Deparimenis of
Defense (Dol), Energy (DOE), Stale (Do), Juslice (DOJ), and the Cifice of lhe Director of Natonal ntelligence (ODNI), has advanced
national technical nuclear forensics to trace nudlear and olher radioaclive malerials back to their source, My tesiimony loday focusas on work
fo strangthen the oparational readiness of our majitime partners and efforls to improve the {echmeal nudear ferensics wpabﬂmes ofthe U5,
gwemmenl {UsG).

In bath nuclear datection and forensics, wo refy on the critical {riad of intelligence, taw enforcemant, and techinology. Thus, lo maximize our
Nation's abiily to detect and inferdict threats io the maritime domain, it 38 imperative thal we apply detection technotegles In opesations driven
by intelligence lndicators, and place tharm in the hands of waii-trained law enfofcsment and public safely officials. The USG also must ensure
that information from law enforcement, intelligence, and technical nuclear forensics Is synihasizad o Identify the origln of the maierial or
deyico and the perpetralars,

DNDO was estabiished in 2005 by presldentiol directive and subsequanily codiffied in the SAFE Port Act (P.L, 109-347) amending the
Homeland Security Act of 2002, DNDO Is responshle for the coordination of federal etforls to defect and proleot against attempts 1o Import,
possass, store, develop, or franspord nudear or glher radloactive matarials oul of reguiatory conial that may be used as wea pons against the
Nation. Necessarily, eur efforts are collaborative with federal, slate, Jocal, tibal, terrtorial, and Internaltional partners, as welf as with
acadeniia, the natonal labaralories, and indusiry. DNDO wilh its Interagency partners coordinales the development and enhancement of tha
plobal nuclear deteclion acchileciuse, which is a frameweork for delecting, analyzing, and reporting on nadear and other radloactive materials
that are out of ragulatory conirol. DNDO Is responsibie for implementing the domeslic portion of the global nuclear delection architecture, The
architeciure presents alayered, muli-faceted, defense-In-depth framework to ensure prospective lerrorists face muliiple obstacies. Our goal
is to preveat nuclear tesrofism by making it & prohibitively difficult underlaking for the adversary.

Cur efforts to secure the homeland fram the (Breat of nuclear terrofism begin overseas. A global nudlear delection architeclura relies largely
on the declsioze of 195 soverelgn foreign partners to develop and enhance their ovin natiopal and regionat deteclion programs, To that end,
DNDO, in close cooperation with the inferagency and multilateral pastners such as the Intemational Atomic Energy Agency (IAEA}, the Global
Inftislive 1o Combat Nuclear Terrorsm {GICNT), and INTERPOL, promotes tha development of nafionel nuclesr securily deleclion
architeciures,

Furthies, prograras implemented by our interagency pariners seek lo secure and reduce the available maledial abroad as well as assist
partner nations with Interdicting and deterring the possession and ase of Kl materials and weapons, DOEs Citice of Radiotogical Security
provides & first ling of defense by securing radioaclive materals used for legiimate medical, industdat, and reszaich purposes; removing and
storing disused radloactive sources; and, whers feasible, encousaging the use of ron-isolapic allernative technologies that cannot be used as
weapons. DOE's Nuclear Smuggling Delection and Deleirence program alsa contributes significanily to the capacity of pariner countdes to
deier, detect, and Inferdict Hicit lrafficking of nuclear and radiclogical maledal across International Borders and throirgh the markime shipping
network by providing parner counlry governmens fixed and mokile defection equipment and support to indigencusty advance and sustain a
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nuclzar detection archileclure. DOE's efforls Io these areas complemant the UHS mission lo protect the homeland by preventing terorisls
and olher eriminal groups Irom accessing and using radioackive matedals o cemry outan ailack.

Yo zssist pariner nations fn thelr nuclear security endeavars, DNDC, working thraugh the aforementioned Intarnadenal organfzations,
develops and shares guidancs, best practces, and fraining courses. These efforts focus on foundational elements of detscion architecturas,
such as planning, dsk assessment, sirategy development, legal and regulatory framesvorks, and {he irlegrtion of intelligence netwerks and
faw enforcemant.

In acknovledgement of the sericus nalure of the threal, President Obama estabiished a series of Nudear Secusily Summits, beginning in
2010, as an intamational forum for mproving nuclear secliily wordwide. Conslslsnt vitl: commilments made at lhese summils, natiens are
improving secuily at nuclearand radiotogical facilities, enhancing &bilities 1o counter nuclear smuggling, and removing or disposing of
nuclear materials. Athough less puclear and radiolegical material is available for use by terorisls due to these efforts, much wark remains
and the threat requites our conslant atiention, '

The 2016 Nucdear Security Sumniitis anticipaled {o canlinue discussions to improve nucear securify efforts to deter, detact, and disrugt
atlempis at nuclear terrorism. As part of e Depariment’s endeavor to address the congressional mandate to scan 100% of U.S.-kound
maiilime cargo containers overseas, DHS, DOE, and other USG represenlalives will participals In the Nuclear Sectiity Summit Mariime
Secnrty Workshop In Novermber 2015, which wit specifically address radiation deteciion in the maritime environmenl. Any recommendations
dayaloped wil be presealsd at the 2016 summit.

The summits, aleng wilth the aforementicaed intemational efforls, contribute to buding a muti-faceled, multi4ayered approach for defection
so nudlear and olher radbactive material out of regulalory contre! can be Interdicied bafore itls ransported o the United States.

Thelayered approach lo eounlerag nudear lemarism confinues at otr borders, Ta fulfil DNDO's responsibility (o Implement the domeslic
porlian of the global nudlear delection architecture we work with DHS operalional colleagues lo develop and deploy defeclion lechnalogies
and stale and local agencles to establish and enhance thelr delection capabilities. DNDO procures lange-scale fixed radiation delection
syslems and small mobie devices for employmeant at our ports of enley, aiong our land and marilime borders, and In the inlerior of the United
Slales. As such, we collaborale with the U.S. Coast Guard (USCG). U.S, Cusloms & Border Protection {OBP), and the Transportation
Security Adminisiralion {TSA).

To bolster detection capablities at our maritime: barders, DNDQ has procured poriabie radiation deledtars for the USCG so thatall boarding
leams are equipped with mobile devices 10 sean for the presence of radialion. To Increase the probability of detecting threats pased by small
yessels, DNDQ has also acquiced capabililias for use by USCG and CBP vessals fo scan such vessels befera they reach our shotes. To
facilitale the seanning of Inbound cargo contairers, DNDO, in collaboration with GBP, has ajse prosured and deployed ragiation portal
moanitors and radiolsatope Mantification devices {or use at the poris of enlry. As a resutt, today, aimost]00% of &l Incoming marilime
conlatsrized cargo is scanned for radiological and nuclear threals at our seaporls.

Atths samne time, wa continue to enhancs our feided capabliities. To improve the performiance of fadialion portal maonitors and gain
efficiency at land and mariime poris of enlry, CBP and DNDQ warked clossly on inipiementing an appreach to reduce the number of
niisanca glanms. Radiztion porfal monitors routinely detect benign radioactive matarials in the stream of commerce, rasulling in a signiticant
operational burden for CBP field officers who rust resolve these alams. CBF and DNDO worked closely (o implement a new algorithm,
reducing nifisance alarms {by 74% an average) without sacrificing deteclor parformance against (hreat malerials. The reduction In alarm
rates and decreasa in secondary security inspactions has enabled officers in the fieid fo redirect their attention to olher high priasity tav
enforcement dulias.

To advance technslogy to delect fhreats, DNDC parforms accelerated development, charastsrization, and demonsiration of leading-edge
technologles. One such effort is the Nuctear and Radiological lmaglsg Plafform project, where DNDXC is developing and evaluating emerging
{echnologles to detect shielded materials while clearing benign conveyances at land snd masitime ports, We are also collaboraling with
CEBP's Laboratorles and Scientific Services 1o use machine leaming fo further reduca the number of nuisance alarms in radiation portal
raonitors deployed ke parts, In addition, we are worklng with the Massachusells Perl Aulhority, DHS Science and Technology’s Border and
Maritime Security Division, and the United Kingdom's Home Offica to develop and svaluale the next gansation non-Iniruslve inspaction
Imaging equipment. The collaboralion aims to produce the fitst wholly Integraled system capable of detecling both nudear material and
conlraband. The lechnology will be evaluated in the Porl of Boston next year and, if siccessful, vill demonsirate a next ganeration integrated
syslem capable of detecting koth nuclear matedal and coniraband,

Whils technelogy is critical to detection, buiding operaional edpacity threugh lraining, exercizes, and cross-jurisdiclional protocols is infegral
1o secudng our mailime borders, DNDO works with fadersl, slate, Jocal, tibal, and terdtonal agendeé {0 buitd Aexivle, multiHayered
capatliiies that can be ntegraled into a unified respense whan inleiligancs of information indicates a credible radiclogieal or nuciear threat.

DNDG alse provides program assistance Lo akd maritime pariners in developing radiclogicat and nuclear dalection programs based on
{sssons [earned in the West Coast Marilims Piot, a collaborative effort with pantners from Pugel Sound, WA, and tha Port of San Diege, CA.
Under the laadership of the Area MariEma Security Gammittees, tha pliot successfully established efficlent, risk-Informed regional detection
pregrams focused on delecting and interdicting threais posed by small vessels in the maritime pathway. Lessons from this pllot have also
shaped DOE's Maifme Veclers Program, which Is an element of lha DOEMNSA Defense Nudlear Nonproifferation Qffice of Nuslear
Smuggling Deleclion and Detemance that seeks fo dater, detect and interdick intemational smuggling of nuciear materials viz unregulated
mariime traffie. Today, DNDO's maritime assistance program works with Area Marilme Security Cammitiees fo develop reglonal Concepis
of Operations and Standard Operating Procedures, provides information on delection equipment needed to support the same, and provides
guidance on krafning and exerclse plans.
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To further curdomesiic capabiliies (o delect and interdick nuctear and siher rdioaclive material oul of regulalory conlrol, DNDO is currenly
engaged with all 50 slates and 33 of the USCG's Area Madtime Securily Cammiftees, Since inteligenca and information sharing is inlegral

for our collackive succass, DNDO eforts are focused on bringlag lopether federal, state, local, tribal, and termilodal pariners at he autset,
DNDO and DHS's Office of Inlelligance & Analysis, zlong with our fedesal interagency partners at the Fedoral Bureau of Investigalien (FB1)
and he National Counlerlerrorism Ceatar (NCTC), ensure that slate and local pariners have the information and icols necessary to address
evolving threats. State and major urban area fusien conters, State Emeargency Conlrel Conlers, and the FBI Joint Temrorism Task Forces
{ITTFs) provide the necessary information exchange pathways. In the event of an emergency, thls connected system provides federdl, stals, -
local, tribal, and terriloral personnel with the abifity ta exchanga seasitive informatlon in a limely and secure mannar.

To enhance siuational awareness of radiclogical and nuclear threats and provide fechnical support to oparational pariners, DNDO's Joint
Anatysls Cenler pravidas Information products and technical expertise. For example, the Jolnt Analysis Center provides gecgraphic
information on deteclors, situalional awareness reports, and other cverlays in a gectpatial viewer. DMDQ's Jolnt Analysis Center
Collaboralive Infarmalion Syslem (JACCILS) faciitates information sharing and provides nuctear alarm adjudication support to operational
partnars, inciuding thase in the maritme environment. This sysiem is connecied 1o he Triage sysiem, malntalred by the DOE's National
Nuclear Securily Administration, which enables seamlass transilion when national-level adjudicalion assistance is required.

DNDC's eperalional partners seak to ensura thalr readingss ko countar tha nudear threal. To this end, ONDO hdngs to bear a unlque "red
team” that can challenge fiekizd capabitifies using uncommon nuclear sources and scenarias, PNDO supporls maiitime partners by
conducling overt and covart assessments of aperations by Intentlenally inlreducing radiations sources and mock devices against deployed
defenses to evaluate the parformanca of flafded technology, iralning, aad protocols, Engagements are conducled through the Area Martlime
Security Comntittess or direlly with the federl, state, or locsi mariime agency. Recent engagements have ncluded the USCE Maiilime
Securily Response Teant and tha Flordda YWidilfe and Gonservalion Commission,

An act of nuclsar ferrarism ar the interdiction of a nudiear or radiclogical threat at & U.S, port would necessilate raplid, aceurals atinbudion
based an sound scenlific evidence, Nuclear forensics, when cougled with inteligence and faw enfarcement information, supports leadership
dacisiohs, DNDO's National Technical Nuclear Fotensics Center focuses on developing and impraving the readiness of tha overarching USG
nuciear forenslc capabiilies, advancing our lechnical capatfitles 1o perform forsnsic analyses on pra-detonation auclear and other
adioaclive malerials, and building 2nd sustaining an expertise pipeline for auclear forensic scientists. As with its detection misston, DNDO
must closely collaboraty vith interagency pariners, pardiculary those in the FBY, DoD, DOE, and the intelligence comraunity.

The operational readiness of U5, auclear ferensics capabillies has Improved markedly in recent years, as demonstrated by increasingly
realistic. and complex interagency exercises, Many.of the execcises, vitlch Were traditionally conducted only by federal parlnais, now include
slato and loca! law enforcament and the intelligence community in arder io plan and synchronize the fusion of intelligence, law enforeement,
and ‘echnical feransics informatiorn.

DNDO also supports varous efforls {0 advance technical forensics capablfiies related lo radiological matsrials. We hava daveloped, and
continue o provide fnput to, a radiclogical sealed-source galabase hosted at Argonne Nallonal Laboratory. It is the most comprehensive
database of radiological sealed-saurces in the world and Js used o coliett and-understand sesled radlouclive source design types,
produstion and distibution processes and palhways, and country of origin profles. The database has been used duding operational events by
£8( and DOE. DNDO also devalaps and produces radiological Certified Reference Materials o ensure measuramant precision that Is
sufficient 1o determine the Jength of ima since the material was last processed.

Or Nation's ports ace central to intemafianal rade and commerce. An altack on a U.S. seapart with a dirly bomb would cause disruplion to
the global supply chain, whelher directly orindirectly. The collactive internalicnal eiferis lo reduce the amount of avaiable matedat, develop
national detection archileciures, end daploy detection systems 1¢ interdick Hliclt matadzal, are vitally Important in minimizing the risk of a
weapen entering the Unfted States. These efforts, coupled with the USG's development and snhancenent of domesikc defenses present
adversaries with multiple obstacles as they seak lo attack us using nudlear or other radivaclive malerial. Cur nationsl nuclear forensics
capabiiiles wil ensure responsible parties are held accounlable for thalr actions. We will continue to work wilh our pariners to counler
nudlear tarrerisn and we sincerely appreciate this Subcommittee’s interest in and support for securing the homeland.

Thank you again for this opportunity, and Lam happy 1o 2nswer any questions from the Subcommitiee,

Review Date: November 6, 2015
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DEPARTMENT OF ENVIRONMENTAL PROTECTION

Bureau of Radiation Protection and

Burean of Land Recycling and Waste Management

DOCUMENT NUMBER:

TITLE:

EFFECTIVE DATE:

AUTHORITY:

POLICY:

APPLICABILITY:

DISCLAIMER:

PAGE LENGTH:
LOCATION:

DEFINITIONS:

250-3100-001

Final Guidance Document on Radioactivity Monitoring at Solid Waste
Processing and Disposal Facilities.

January 2, 2004

Solid Waste Management, Act of July 7, 1980, P.L., No. 97, as amended,
35 P.S. Sections 6018.101-6018.1003; Radiation Protection Act, Act of
July 10, 1984, P.L. 688, No. 147, 35 P.S. Sections 7110.101-7131.1101;
The Administrative Code of 1929, Section 1917-A, 71 P.S.

Section 510-17; Solid Waste Regulations, 25 Pa. Code Chapters 273, 277,
279, 281, 283, 284, 288, 289, 293, 295 and 297; Radiclogical Health
Regulations, 25 Pa. Code Chapters 215-240.

To protect the environment and the public health, safety and welfare from
the possible dangers of radioactive material that is delivered to solid waste

. processing and disposal facilities.

This guidance document applies to all owners and operators of sclid waste
processing and disposal facilities that are required by regulation to monitor
for radiztion from incoming loads of waste, and to those facilities that
choose to monitor even though not required. This guidance document also
applies to all Department persounel and activities involved with waste
facility permitting, operations and enforcement, radiation protection,
grants, monitoring, administration and emergency response.

The policies and procedures outlined in this guidance are intended to
supplement existing requirements. Nothing in the policies or procedures
shall affect regulatory requirements.

The policies and procedures herein are not an adjudication or a regulation.
There is no intent on the part of DEP to give the rules in these policies that
weight or deference. This document establishes the framework within
which DEP will exercise its administrative discretion in the future. DEP

reserves the discretion to deviate from this policy statement if
circlimstances warrant.

38 Pages
Volume 5, Tab 7

See attached.
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DEFINITIONS

Absorbed Dose:

Activity:

Byproduct Material:

Decay:

Department or DEP:

Dose Equivalenit:

DOT:

DOE:

EPA:

Measure of energy absorbed by material interacting with radiation. The
unit in the older conventional system is the rad, which is equal to the
energy of 100 ergs per gram of irradiated material. In the System
International (SI), the unit for abscrbed dose is the gray (Gy), which is
equal to 100 rads.

Rate of decay for radioactive material. The older conventional unit is the
curie (Ci). The System International (SI) unit is becquerel (Bq), where
1Ci = 3.7 x 1010 Bqg.

(1) Radioactive material, except special nuclear material, yielded in or
made radioactive by exposure to the radiation incident to the process of
producing or utilizing special nuclear material and (2} the tailings or
wastes produced by the extraction or concentration of uranivm or thorium
from ore processed primarily for its source material content, including
discrete surface wastes resulting from uraniom or thorium solution
extraction processes. Underground ore bodies depleted by these solution
extraction operations do not constitute “byproduct material” within this
definition. (10 CFR §20.1003)

Transformation of atoms of a radioactive element to atoms of another by
emissjon of alpha or beta particles (positive or negative), or gamma rays
from its nucleus. The resulting decay product may be radioactive or
stable. :

The Pennsylvania Department of Environmental Protection.

The dose of an ionizing radiation that will cause the same biological effect
as one rad of x rays or gamina-rays. In the older conventional system, the
unit is the rem. In the SI system, the unif is the sievert (Sv), 1Sv=100
rem. Dose equivalent is calculated by multiplying absorbed dose (rad,
Gy) by a quality factor (QF) that accounts for the effectiveness of the
radiation, relative to gamma or X rays, in causing a biological effect, Le.,
rem =rad x QF; Sv =Gy x QF. (Note: For this guidance, and x ray or
gamma radiation, rem =rad = R.)

The U.S. Department of Transportation.

The U.S. Department of Energy.

The U.S. Environmental Protection Agency. (Note: According to the
revised Federal Radiation Emergency Response Plan (FRERP), EPA is
responsible for providing assistance to states in managing incidenis
involving radioactive material of unknown origin that is found outside of
Nuclear Regulatory Commission (NRC) licensed facilities unless the
radioactive material is clearly associated with a NRC licensee, in which
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Exposure Rate:

Half-life:

Isctope:

Multichanne
Analyzer (MCA):

NARM:

NORM:

NRC:

Radioactive
Material(RAM):

Radiation:

Radioisotope:

Source Material:

Special Nuclear
or Material:

case the NRC assumes responsibility for assistance. In general, federal
agencies provide assistance at the request of the state.)

An older measurement quantity of intensity for x ray or gamma radiation
causing ionization of air. It is still in practical use in the U.S.A.; measured
in roentgen (R} or microroentgen (uR) per unit time, usually an hour, as in
Rh*or pRh'. 1 R=2.58 E-4 C/kg of air.

The time required for half the atoms of a quantity of a radioactive material
to decay or become transformed to another nuclide.

A chemical element with the same atomic number (i.e., number of
protons), but different atomic mass.

An electronic instrument which, when coupled with an appropriate
detector, can determine the energy associated with various radiations and
thereby identify the radioactive material emitting the radiation.

Naturally occurring or accelerator-produced radioactive material. The
term does not include byproduct, source or special nuclear material.

Naturally occurring radioactive material is a radioisotope that is
radioactive in its natural physical state, not man-made, but does not
include source or special nuclear material.

The U.S. Nuclear Regulatory Commission, which is the federal agency
responsible for the regulation of power and research reactors, and
radioactive materials produced in nuclear reactors, and certain quantities
of uranium and thorium.

A material — solid, liquid or gas - which emits radiation spontaneously.

The ionizing particles (alpha, beta, others) or photons (x or gamma ray)
emitted by radioactive materials in the process of decay or nuclear
transformation.

A radioactive isotope of an element.

(1) Uranium er thorium or any combination of uranium and thorium in any
physical or chemical form; or (2) ores which contain, by weight,

0.05 percent or more, of uranium, thorium, or any combination of uranimm
and thorium. Source material does not include special nuclear material.
(10 CFR § 20.1003) '

(1) Plutonium, uranium-233, uranium enriched in the isotope 233, in the
isotope 235, and in any other material that the Nuclear Regulatory
Commission, pursuant to the provisions of Section 51 of the Atomic
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TEDE:

TENORM:

Transuranic (TRU)
Radioactive
Material:

Energy Act of 1954 determines to be special nuclear materzial, but does not
include source material; or (2) any material artificially enriched by any of
the foregoing but does not include scurce material. The term
“Department” shall be substituted for the term “Commission” when the
Department assumes Agreement State status from the Nuclear Regulatory
Commission. (10 CFR §20.1003)

Total effective dose equivalent. Means the sum of the deep dose
equivalent (for external exposures) and the committed effective dose
equivalent (for internal exposures). (10 CFR § 20.1003.)

Technologically enhanced naturally occurring radioactive materials. Tt is
naturally occurring radioactive material not specifically subject to
regulation under the laws of the Commonwealth or Atomic Energy Act
(Public Law 83-703, 68 Stat. 921, 42 U.5.C. §2011 et seq.), but whose
radionuclide concentrations or potential for human exposure have been
increased above levels encountered in the undisturbed natural environment
by human activities,

The term “transuranic radioactive material” means material contaminated
with elements that have an atomic number greater than 92, including
neptunium, plutonium, americium and curium. TRU waste disposal is
strictly regulated by the NRC and DOE.
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TECHNICAL GUIDANCE

Background

The Department has the responsibility of protecting the health and safety of the citizens of the
Commonwealth and the environment from toxic and hazardous materials in the environment. This
includes most sources of radiation. With increasing frequency, radioactive materials have been detected
in the municipal waste stream by monitors installed at waste processing and disposal facilities.
Radioactive material (RAM) can also appear in the residual waste stream. Sometimes the radiation
comes from naturally occurring radioactive material (NORM), but most often it comes from man-made
radioactive materials. Man-made radioisotopes are regulated by the U.S. Nuclear Regulatory
Commission (NRC) and/or the individual states. Accelerator-produced radioactive materials are
regulated by the Commonwealth. Naturally occurring radioactive materials (NORM) are not regulated
in Pennsylvania unless resulting radiation doses exceed the limits set forth in Title 25, Chapter 219 of
the Pennsyivania Code. However, in the case of radium-226, the Commonwealth can regulate
individual discrete sources above 0.1 microcurie (uCi), as set forth in Chapter 217. Thus, one can have
RAM that is regulated (through specific or general license), unregulated, deregulated, or exempted from
regulation by a variety of federal and state regulatory authorities, and yet the material may cause a solid
waste facility radiation monitor to alarm.

Almost everything in the world contains small amounts of radioactive elements, which in turn emit
radiation. Most radiation found in the natural environment comes from NORM and cosmic radiation
from space, with minor amounts from past above ground testing of nuclear weapons, the nuclear fuel
cycle, and perhaps effluents from medical and industrial uses of radioisotopes. Most of the alarm events
with radiation monitoring of the munjcipal waste stream in Pennsylvania have been from short-lived
isotopes often used in medical procedures. However, a number of very dangerous RAM sources have
been recovered in recent years (c.g., 4.2 Ci Ir-192 and 20 mCi radium-beryllium neutron sources). It is
possible that the medical isotopes are getting into the waste stream directly from the medical facilities
via contaminated items getting into general trash by mistake. Alternately, the contaminated items are
discarded in municipal waste from homes of patients who have had nuclear medicine procedures and
been discharged from the treating facility. Other credible routes to the waste stream include
contaminated items being discarded in regular trash containers by mistake from clinical or research
laboratories, industrial facilities, misplaced encapsulated RAM sources, and construction, residual or
industrial waste containing NORM, TENORM or other types of radioactive material.

State and federal regulations require that those who are licensed to handle radioactive materials will
maintain strict controls relative to the use and disposal of the material, and will take appropriate actions
to prevent tnauthorized releases of radioactive materials in solid waste. Nonetheless, for some
radioactive materials licensed by NRC or state regulations, once radioisotopes have been administered to
patients, and are not likely to cause a dose to an individual above the proscribed public dose limit, the
RAM is no longer regulated and patients can be discharged from the treating facilities. The potential
amount of radioisotope in a patient's body that may be released from a medical facility is noted in NRC
Regulatory Guide 8.39. It should be noted, even small amounts of radioisotopes used for diagnostic
tests or radioactivity retained on items touched by patients may emit enough radiation to set off a facility
radiation monjtoring alarm. Licensees are encouraged to investigate ways of effectively monitoring
institutional waste streams coming from facilities using radioactive material before the waste leaves the

'Regulatory Guide 8.39, Release of Patients Administered Radioactive Materials, U.S. Nuclear Regulatory Commission,
Washington, DC April 1997. A copy of the relevant table from Regulatory Guide 8.39 is attached to this document as
Exhibit B.
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facility. The NRC has recently issued guidance to RAM licensees for the “Management of Wastes
Contaminated with Radioactive Materiais” in Information WNotice 99-33.

Additionally, there are a number of consumer and industrial iterns containing RAM in general use that
are distributed under a regulatory “exemption” or “general license;” that is, the fabricator or distributor
must be licensed but the individual owner/user does not have a “specific license.” Examples of exempt
RAM include some types of smoke detectors, self-luminous watches or clocks, and many others.  Some
of these consumer items, like smoke detectors are assumed by the NRC to be discarded in municipal
waste during their normal life cycle, however return to the manufacturer is recommended. Other RAM
is supposed to be returned to the manufacturer for proper recycle or low-level radioactive waste disposal
(e.g., self-luminous tritium EXIT signs). For the more hazardous higher activity sources, the NRC and
the Department are presently developing registration requirements to inventory generally licensed (GL)
devices used in industry and other areas.

It is interesting to note the first time an alarm went off at one large landfill in Pennsylvania, the cause
was a load of sludge containing TENORM (specifically radium- 226) from a facility that treated oil and
gas well brine. Similarly, most rocks, bricks, gypsum wall board, slag from metal processing, waste
from coal ash or coke processing, and similar residuals contain some natural radioactivity. Depending
on their origin, these materials may emit enough radiation to set off the radiation alarms at solid waste
facilities. These are all examples of NORM or TENORM.,

Given the above examples of RAM that may set off waste facility radiation alarms, materials that are
regulated, deregulated, exempt or unregulated, there are no current standards for radiation monitor alarm
set points, and the potential for serious impact on human health and the environment - the DEF Bureaus
of Radiation Protection and Land Recycling and Waste Management have recommended to the
Department’s Solid Waste Advisory Committee and the Environmental Quality Board, that the
Department promulgate regulations requiring monitoring for radiation and radioactive materials at the
following types of facilities:

. Municipal waste landfills. (25 Pa. Code Ch. 273)

. Construction/demolition waste landfills. (25 Pa. Code Ch. 277)

. Municipal Waste transfer facilities. (25 Pa. Code Ch. 279)

. Commercial municipal waste composting facilities that will receive sewage sludge or
unseparated municipal waste, or both. (25 Pa. Code Ch. 28)

. Resource recovery and other municipal waste processing facilities. (25 Pa. Code Ch. 283)

. Commercial infectious or chemotherapeutic waste processing facilities. (25 Pa. Code Ch. 284)
Noncaptive residual waste landfills. (25 Pa. Code Ch. 288)

s - Noncaptive residual waste disposal impoundments. (25 Pa. Code Ch. 289)

. Noncaptive residual waste transfer facilities. (25 Pa. Code Ch. 293)

. Noncaptive residual waste composting facilities. (25 Pa. Code Ch. 295)

. Noncaptive residual waste incinerators and other noncaptive residual waste processing facilities.

(25 Pa Code Ch. 297)

Operators of these facilities must comply with the new regulatory requirements as they are adopted and
phased in. Requirements may be implemented by following the recommendations of this guidance
document. Briefly, the facilities will have to be equipped with suitable gamma radiation detection.
devices to monitor incoming loads of waste for radioactive materials in the waste, and will be required
to have an appropriate Action Plan that is approved by the Department. These, and the other applicable
requirements and recommendations, are discussed herein. It is the Department’s belief that these
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regulations and guidance will be a model for all solid waste facility operators that monitor for
radioactive material in incoming waste loads. For Pennsylvania solid waste facilities not required to
monitor, but wish to do so as a best management practice, this guidance document should be followed.

General Considerations

Detecting radiation and dealing with radioactive materials in the waste stream is a multiple phase
process, including:

J Monitoring and detection of gamma radiation,

o Personnel Training,

. Awareness of items that may contain RAM,

. Initial response to the detection of RAM,

. Notifications - within the company, to DEP, and to others as necessary,
° Characterization,

. Dispeosition, and

. Record keeping.

The details of these phases may vary somewhat with the type of facility; but in most respects they are
similar, except for disposition of the radioactive material. In some cases the facility may have the option
of onsite processing or disposal with Department concurrence or pre-approval. Alternately, the waste
load may be rejected. However, once RAM has been identified in the waste, it may not be transported
on public roads without an evaluation for compliance with DOT regulations. The Department has the
authority to exempt carriers from DOT regulations with the scenario of RAM in waste if certain
conditions are satisfied.

Action Plans

The Department’s regulations require specified facilities to have an approved Action Plan to give
direction to operating staff and facility users regarding procedures for detecting and dealing with
radioactive material in the waste stream. Action Plans will be part of the solid waste facility permit by
modification, and must be approved by the Department. Guidance for preparation of Action Plans and
their content is described below, and is also provided in Appendix D. As part of the submission of a
proposed Action Plan, the Department may approve the processing and/or disposal of short lived RAM
(e.g., I-131, Te-99m, T1-201, ete.) from a patient having undergone a medical procedure, small
quantities of TENORM, and consumer products containing RAM. This will require providing -
appropriate justification andfor pathway analysis for modeling potential public and facility staff doses.

Dose Limits for Public and Workers

The public and occupational annual dose limits that will be utilized by the Department in evaluating
proposed Action Plans are as follows:

Facility staff - 5,000 mrem (considered as “occupationally” exposed)
Facility staff - 100 mrem (if considered member of the “public™)
Vehicle driver - 100 mrem  (considered member of the public)
General Public - 4 mrem (for the drinking water pathway)

General Public - 10 mrem (for the air pathway)

General Public - 25 mrem (all pathways combined).
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The above public radiation dose limits are all TEDE, where an external deep dose and internal
committed dose is summed. It is important to emphasize that all public and facility staff exposure to
radiation should be maintained as-low-as-reasonably-achievable (ALARA). As stated above, some
facility staff may be considered members of the public, if it is unlikely they will exceed the 100 mrem
per year dose limit. However, certain personuel may be considered occupationally exposed workers if
higher exposures are anticipated (e.g., the individual that may be performing vehicle surveys). The
Action Plan should include consideration of relevant requirements outlined in the Department’s
Standards for Protection Against Radiation (25 Pa Code Ch. 219) and Notices, Instructions and Reports
to Workers (25 Pa Code Ch. 220) if personnel are to be considered occupationally exposed.

In alf reviews of proposed Action Plans, the Department will perform evaluations to ensure solid waste
processing or disposal does not endanger the environment, facility staff and public health and safety.
Therefore proposed Action Plans should describe the potential exposure pathways for members of the
general public, and how these expected doses were modeled. For certain solid waste facilities where
processing solid waste may release RAM to the environment, the Department recommends the use of
basic and conservative regulatory computer codes for such pathway analysis and dose modeling, e.g.,
the EPA’s CAP88 or DOE/NRC’s RESRAD codes. These codes and support documentation can be
downloaded from various internet web sites. However, valid manual calculations using dispersion
equations and published dose conversions factors are equally acceptable to the Department.

Detection of Radiation

The Department’s revised solid waste regulations require radiation monitoring and response at the solid
waste facilities specified above. Additionally, the regulations state that the radiation detector elements
shall be as close as practical to the waste load, and in an appropriate geometry to monitor the waste. The
Action Plan should require notification to the Department for conditions specified in the regulations

(i.e., radiological conditions noted below in Action Level Two), the detection of prohibited RAM, or the
case when a waste load is rejected and a DOT Exemption Form must be issued. Action Plans should
address the two basic scenarios, or Action Levels, when radiation is detected from a truck or waste
container:

I. Action Level One: A radiation monitor alarm at the facility indicating the potential presence of
radioactive material in a waste foad.

(Note: The regulations require a gamma exposure rate from a cesium —137 source, at a level no higher
that 10 uR ' above the average local background, at any detector element, shall cause an alarm at the
facility. Instrument background shall be kept below 10 uR b’ using shielding if needed, and the system
shall be set to detect gamma ray energies of 50 kiloelectron volts and higher.)

2. Action Level Two: Radiation dose rates of 20 uSv b (2 mrem h*) or greater in the cab of the
waste transport vehicle, 500 pSv h* (50 mrem b) or greater from any other surface, or the
detection of contamination on the outside of the vehicle shall require immediate notification of
the Department, and isolation of the vehicle.

Measurements should be made in accordance with guidance provided in Appendix D
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IDENTIFICATION AND DISPOSITION OF RADIOACTIVE MATERIAL

FOUND IN THE WASTE STREAM

1. Landfill or Disposal Impoundment

A,

RAM from Patients Having Undergone a Nuclear Medicine Procedure

If the gamma spectroscopy or other measurement indicates the radiation is from a
radioisotope with a half-life of 65 days or less, the DEP Area Health Physicist may
authorize the contents of the waste load to be processed and/or disposed of immediately.
(See Appendix A for telephone numbers during normal and non-business hours.) This is
provided there is a high likelihood, through radioisotope identification, the RAM is from
a patient having undergone a medical procedure, and the disposal does not endanger the
health or safety of the facility staff, the public or the environment, Alternately, as noted
above, the facility may provide justification (¢.g., considering the facility’s engineered
barriers, all the RAM will decay in place) in the proposed Action Plan, and apply for a
blanket approval to dispose of shott lived RAM from patients treated with radioisctopes.

For reference, the total estimated radioactivity that may be released in a patient is detailed

in NRC Regulatory Guide 8.39, which is duplicated in Appendix B as Table 1. The solid
waste facility operator will always have the option to reject any waste load causing an
alarm: however, no vehicle containing RAM shall leave the facility without written
approval and an authorized DOT Exemption Form issued by the Department.

Upon formal request and appropriate environmental analysis, the Department’s Director
of the Bureau of Radiation Protection may authorize disposal of RAM with a half-life
greater than 65 days, if the material is not under state or federal regulatory controls and/or
disposal restrictions. (See Appendix D for additional guidance.)

~ Naturally Occurring Radioactive Material

If the gamma spectroscopy or other measurement indicates the radiation is from NORM
or TENORM, the Action Plan should cutline an approach to determine the nature of the
waste, or perhaps cover material, entering the facility. If the radiation source is
determined to be from the undistarbed natural environment of the Commonwealth (e.g.,
cover material soil or rock with elevated NORM levels), then there are no disposal
restrictions and the material can be accepted at the facility. Similarly, if the source is
determined to be potassium or any related compound (e.g., potassium permanganate used
for odor control), with a natural abundance K-40, there are no processing or disposal
restrictions.

In the case where process knowledge would indicate the presence of TENORM, the DEP
Area Health Physicist may authorize immediate disposal. However, the following
conditions must be satisfied: a) the volume of waste does not exceed one cubic meter,

b) the gamma radiation level at a distance of 5 cm from any source surface does not
exceed 0.5 pSv b (50 prem h+), and ¢) the concentration of combined radium isotopes
does not exceed 5.0 pCi g”. A facility may submit, in their proposed Action Plan, to
obtain a blanket approval for disposal of such small quantities of waste with TENORM.
For a blanket approval, the applicant shall provide appropriate justification (e.g., presence
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2.

of engineered barriers) in the proposed Action Plan. Disposal of waste with TENORM of
higher volumes, emitting higher radiation levels, or at highex radium concentrations, may
be approved by the Department’s Director of the Bureau of Radiation Protection. Such
evaluations shall require the appropriate environmental assessment and pathway analysis
to demonstrate that the annual dose to any member of the public is unlikely to exceed
those values noted above. (See Appendix D for additional guidance.)

Again, the facility operator may reject any waste load causing an alarm, however, no
vehicle containing RAM shall leave the facility without written Department approval and
an authorized DOT exemption form.

Consumer Products Containing Radioactive Material

If certain consumer products containing radioactive material are observed in waste or
cause an alarm - and are subsequently identified through a visual means to be an
individual commodity smoke detector, radiurm dial watch/clock, exempt thorium metal
alloy (e.g., welding rod), or uranium glaze/glass product —a facility may propose in their
Action Plan that such an individual waste product be disposed of immediately. A recent
life cycle analysis of these exempt RAM sources by the NRC notes that the above public
dose limits will not be exceeded in such a disposal scenario (see NRC NUREG-1717).
The facility Action Plan could have such an allowed disposal scenario for the specific
individual items noted above, but should prohibit the disposal of aggregate quantities of
these exempt devices or other products without written approval by the Department. It is
recommended that smoke detectors, when found, be returned to the manufactorer for
appropriated disposal. If a “generally licensed” tritivm EXIT sign is found in any waste
stream, it shall be returned to a licensed manufacturer for recycle or shipped for proper
low-level radioactive waste disposal.

Consumer products containing exempt radioactive materials may be recovered by the
facility, and stored for ultimate disposal as low level radioactive waste by the operator.
Alternately, the facility operator may reject any waste load causing an alarm; however,
no vehicle containing RAM shall leave the facility without written Department approval
and an authorized DOT exemption form. '

Other Facilities

A,

RAM from Patients Having Undergone a Nuclear Medicine Procedure

If the gamma spectroscopy or other measurement indicates the radiation is from a
radioisotope with a half-life of 65 days or less, the DEP Area Health Physicist may
authorize the contents of the waste load to be processed and/or disposed of immediately.
(See Appendix A for telephone numbers during normal and non-business hours.) This is
provided there is a high likelihood, through radioisotope identification, the RAM is from
a patient having undergone a medical procedure, and the disposal does not endanger the
health or safety of the facility staff, the public or the environment. Alternately, the
facility may provide in the proposed Action Plan, the justification through modeling that
the above general public dose limits are met, and apply for a blanket approval to dispose
of short lived RAM from patients treated with radioisotopes.
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For reference, the total estimated radicactivity that may be released in a patient is detailed
in NRC Regulatory Guide 8.39, which is duplicated in Appendix B as Table 1. The solid
waste facility operator will always have the option to reject any waste load causing an
alarm, or forward the waste load to a solid waste facility that will process or dispose of
the material. However, no vehicle containing RAM shall leave the facility without
written approval and an authorized DOT Exemption Form issued by the Department.

Upon formal request and appropriate environmental analysis, the Department’s Director
of the Bureau of Radiation Protection may authorize processing or disposal of RAM with
a half-life greater than 65 days, if the material is not under state or federal regulatory
controls and/or disposal restrictions. (See Appendix D for additional guidance.)

Naturally Occurring Radioactive Material

If the gamma spectroscopy or other measurement indicates the radiation is from NORM
or TENORM, the Action Plan should outline an approach to determine the nature of the
waste entering the facility. If the radiation source is determined to be from the
undisturbed natural environment of the Commonwealth (e.g., soil or rock with elevated
NORM levels), then there are no processing or disposal restrictions and the material can
be accepted at the facility. Similarly, if the source is determined to be potassium or any
refated compound (e.g., potassium permanganate used for odor control), with a natural
abundance K-40, there are no processing or disposal restrictions.

In the case where process knowledge would indicate the presence of TENORM, the DEP
Area Health Physicist may authorize immediate disposal. However, the following
conditions must be satisfied: a) the volume of waste does not exceed one cubic meter,

b) the gamma radiation level at a distance of 5 cm from any source surface does not.
exceed 0.5 pSv b (50 prem h"), ¢) the concentration of combined radium isotopes does
not exceed 5.0 pCi g, and d) the processing or disposal of such material will not cause
any above stated general pubic dose limit to be exceeded. A facility may submit, in their
proposed Action Plan, to obtain a blanket approval for disposal of such small quantities
of waste with TENORM. For a blanket approval, the applicant shall provide appropriate
justification and modeling in the proposed Action Plan.

Processing or disposal of waste with TENORM of higher volumes, emitting higher
radiation levels, or at higher radium concentrations, may be approved by the
Department’s Director of the Bureau of Radiation Protection. Such evaluations shall
require the appropriate envitonmental assessment and pathway analysis to demonstrate
that the annual dose to any member of the general public is unlikely to exceed those
valnes noted above. {See Appendix D for additional guidance.)

Again, the facility operator may reject, or forward to a landfill that will accept it, any

waste load causing an alarm. However, no vehicle containing RAM shall leave the
facility without written Department approval and an authorized DOT Exemption Form.
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Consumer Products Containing Radioactive Material

If certain consumer products containing radioactive material are observed in waste or
cause an alarm - and are subsequently identified through a visual means to be an
individual commodity smoke detector, radium dial watch/clock, exempt thorium metal
alloy (e.g., welding rod), or uranium glaze/glass product —a facility may propose in their
Action Plan that such an individual waste product be processed or disposed of
immediately. A recent life cycle analysis of these exempt RAM sources by the NRC
notes that the above public dose limits should not be exceeded in such processing or
disposal scenario (see NRC NUREG-1717). The facility Action Plan could have such an
allowed processing or disposal scenario for the specific individual items noted above, but
should prohibit the processing or disposal of aggregate quantities of these exempt devices
ot other products without written approval by the Department. It is recommended that
smoke detectors, when found, be returned to the manufacturer for appropriated disposal.
If a “generally licensed” tritium EXIT sign is found in any waste stream, it shall be
returned to a licensed manufacturer for recycle or shipped for proper low-level
radioactive waste disposal.

Consumer products containing exempt radicactive materials may be recovered by the
facility, and stored for ultimate disposal as low level radioactive waste by the operator.
Alternately, the facility operator may reject, or forward o a landfill that will accept it,
any waste load causing an alarm. However, no vehicle containing RAM shall leave the
facility without written Department approval and an authorized DOT exemption form.

Records and Reports

A. Each person or municipality who operates a waste processing or disposal facility
which has detected radioactive materials in any manner or radiation levels in
excess of Action Level One to cause an alarm shall maintain records of each
incident, containing the information set forth in section b, below, in the facility’s
daily operational record.

B. The daily operational record should include information required by regulatibn,
such as the following:

1D Date, time and location of the occurrence,

2) A brief narrative description of the occurrence,

3 Specific information on the origin of the material, if known,

4) A description of the RAM involved, if known,

8) The name, address and telephone number(s) of the supplier, handler or

transporter of the RAM contaminated waste, the name of the driver, and
0) The final disposition of the material (processed, disposed, or rejected).

C. The facility’s annual report should include a record of detected RAM
summarizing the above information.

Monitoring and Equipment Facilities monitoring for radiation emitted from radioactive
material must have appropriate monitoring equipment onsite. (See Appendix C for more
information). Employees should be trained on proper use of all fixed and portable
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equipment. Additionally, facility operational staff should be trained to visually monitor
waste during transfer or unloading for the potential presence of RAM. Specificaily, they
should be able to identify the caution “radiation symbol” on containers, and items that
may not be detected by gamma monitors (e.g., tritium “EXTT” signs).

RADIATION SYMBOL

[ X
&
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APPENDIX A. NOTIFICATION OF INCIDENTS OF RAM IN SOLID WASTE AND/OR
REQUEST FOR DOT EXEMPTION FORM (Rev. 2-1-01)
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Department of Environmental Protection

Area Health Physicist
Business hours: {412) 442-4227

Northwest Region:

Butler, Clarion, Crawford, Elk, Erie, Forest,
Jefferson, Lawrence, McKean, Mercer,
Venango and Warren Counties.

Emergency Coordinator

MNon-business hours: (800) 373-3398

Southwest Region:

Allegheny, Armstrang, Beaver, Cambria,
Fayette, Greene, Indiana, Somerset,
Washington and Westmoreland Counties.
Emergency Coordinator

Non-business hours: (412) 442-4000

Arga Health Physicist
Business hours; (717) 705-4712

Northeentral Region:

Bradford, Cameron, Clearfield, Centre, Clinton,
Columbia, Lycoming, Montour, Nerthumberland,
Potter, Snyder, Sullivan, Tioga and Union
Counties.

Emergency Coordinator

Non-business hours: (570) 327-3696

Southcentral Region:

Adams, Bedford, Berks, Blair, Cumberland,
Dauphin, Franklin, Fulton, Huntingdon, Juniata,
Lancaster, Lebanon, MifFlin, Perry and York
Counties.

Emergency Coordinator

Non-business hours: (877) 333-1904

Area Health Physicist
Business hours: {484) 250-55C0

Noptheast Region:

Carbon, Lackawanna, Lehigh, Luzerne,
Maonroe, Northampton, Pike, Schuylkill,
Susquehanna, Wayne and Wyoming Countics.
Emergency Coordinator

Non-business hours: (570) 826-2511

Southeast Region:

Bucks, Chester, Delaware, Montgomery and
Philadelphia Counties.

BEmergency Coordinator

Non-business hours: (484) 250-5950
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APPENDIX B. ACTIVITIES AND DOSE RATES FOR AUTHORIZING
PATIENT

RELEASE FROM MEDICAL FACILITIES®

Table 1. Activities and Dose Rates for Authorizing Patient Release}
Radioactive COLUMN 1 COLUMN 2
¥laterial Activity at or Below Which Patients Dose Rate af 1 Meter, at or Below
May Be Released ‘Which Patients May Be Released*®
(GBy) (mCi) (mSv/hr) {(mrem/hr}
Ag-111 19 520 0.08 8
Au-198 3.5 93 0.21 21
Cr-5t 4.8 130 0.02 2
Cu-64 8.4 230 0.27 27
Cu-67 14 390 022 22
Ga-67 8.7 = 240 0.18 18
1-123 6.0 160 0.26 26
1-125 0.25 7 0.01 1
[-125 implant 0.33 9 0.01 1
§-131 1.2 33 0.07 7
In-111 2.4 64 0.2 20
impilant 0.074 z2 0.608 0.8
Pd-103 implant ** ] ** *® R
Re-186 1.5 40 0.03 3
Re-188 28 770 0.15 15
Sc-47 29 750 0.20 20
Se-75 11 310 0.17 17
Sm-153 0.089 2 0.005 0.5
Sn-117m 26 700 03 30
Sr-89 1.1 29 0.04 4
Te-99m : * #*E sk o
T1-201 28 760 0.58 58
¥Y-90 16 430 0.19 .19
Ybh-169 #% o *% *k
0.37 10 0.02 2

£+

t  The activity values were computed based on 5 millisieverts (0.5 rem) total effective dose equivalent.
*  Ifthe release is based on the dose rate at 1 meter in Column 2, the licensee must maintain a record as required by
10 CFR 35.75(c) because the measurement includes shielding by tissue. See Regulatory Position 3.1, “Records of
Release,” for information on records.
*%  Activity and dose rate limits are not applicable in this case because of the minimal exposures to members of the public
resulting from activities normally administered for diagnostic or therapeutic purposes.

2 Sonrce: Regulatory Guide 8.39, Release of Patients Administered Radioactive Materials. U.8, Nuclear Regulatory
Commission, Washington, D.C. April 1997.
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APPENDIX C. GUIDELINES FOR RADIOLOGICAL MONITORING EQUIPMENT

1.

(~eneral Information About Radiation Detectors

In general, radiation detection equipment consists of a detector and electronics to convert the
signal received by the detector into meaningful values. The passage of radiation through the
detector (or probe) causes an impulse to be generated within the detector, which 1s converted into
a preset unit, usually counts per minute (cpm). There are two general types of detectors likely to
be used in municipal and residual waste monitoring. The first, called a Geiger-Muller (G-M)
counter with thin window probe, converts electrical discharge pulses into counts, which are
displayed on a meter. This is the best type of detector for detecting beta particles, because most
of the beta particles that pass into the detector will register. However, certain low-energy beta
particles will not penetrate through the outer wall of the detector and, therefore, will not be
detected. Examples of radioactive materials emitting such low-energy beta particles include
carbon-14 and fritium (hydrogen-3), which are commonly used in medical research programs
and may inadvertently be disposed of in waste. This type of detector is gas-filled and is less
efficient at detecting gamma radiation because most pass through the detector without causing a
pulse to be generated. Nevertheless, GG-M counters are normally used in hand-held instraments,
and a “pancake” type thin window G-M probe can be used for alpha, beta, and garoma
measurements when properly calibrated.

The second type of radiation detector also uses a probe that converts the impulses caused by the
radiation striking the detector surface into counts, which are recorded on the meter. However,
this type of detector differs from the G-M counter in that the signal transferred to the meter is
dependent on the radiation type and energy striking the detector. Typically, this type of radiation
detector is called a scintiflation detector. Scintillation detectors convert the radiation energy into
a light impulse within the probe. The amount of light generated is based on the amount of
radiation that strikes the probe. This light impulse is then converted to a measurement that may
be used to determine the energy of the radiation and the total amount of radiation. Because of
this capability, scintillation detectors are useful in determining the type of radioactive material
present in the waste as well as the relative radiation hazard associated with the material.
Scintillation detectors are also more efficient at detecting gamma radiation than a G-M counter
because they are solid material (i.c., a greater number of interactions occur between the detector
and the radiation yielding a greater number of counts). Zinc sulfide scintillation detectors may
be used to quantify the amount of alpha particle radiation from contamination materials, although
this is often conducted in laboratories rather than field settings. In addition, the scintillation
medium may be liquid, thus allowing greater contact of the medium with the radioactive material
and further increasing the efficiency of the measurement. Liquid scintillation is often used to
quantify the amount of radioactive materials that emit low-energy beta particles, such as
carbon-14 and tritium. However, this technique is employed exclusively in laboratories, rather
than in the field.

Sodium iodide (Nal) crystals, germanium crystals, zinc sulfide coatings, and specially
formulated plastic materials are the most common media used in solid scintillation detectors.
Plastic scintillation detectors may be more sensitive to beta/gamma radiation than Nal detectors
due to size and window thickness, however neither detect alpha radiation. In addition, plastic
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detectors are usually more resistant to environmental stresses than Nal detectors and can be
purchased in larger sizes, allowing better geometry for detection of radioactive material in waste.
However, though plastic detectors may be less expensive than Nal detectors, they may not offer
the same degree of discrimination in terms of identifying the energies of the gamma radiation.
Solid state germanium detectors are often used in laboratories for precise determination of the
type and amount of radioactive materials present. Although some germanium detectors are
sufficiently rugged to be'used in the field, most are designed for use in laboratories.

Facility Monitoring Equipment

Many solid waste facilities have installed radiation detection equipment at the entrance portal to
the facility or in conjunction with other onsite facilities, such as scales. In such installations, the
radiation detector elements (e.g., Nal crystals) are typically installed to screen incoming waste
and should be installed, operated, and maintained in a manner that ensures that the measurements
are meaningful and fulfill the objectives for detecting radiologically contaminated waste. The
detectors should be positioned as close as practical to the waste load, and calibrated so that they
measure radiation {in uR b, or equivalent counts per unit time] emitted from vehicles that are
used to haul the solid waste into or out of the facility. The waste load portal detectors are
normally scintillation type detectors. In the scenario where time permits (i.e., waste loads are
infrequent) or fixed portal monitors become incperable, hand-held microR meters may be used to
scan incoming waste loads.

Both fixed and portable scintillation and G-M detectors can be calibrated fo display radiation in
units of exposure rate (uR b, or dose equivalent rate (urem h). Equipment that display in
counts per unit time should have calibration factors that can be related to these qualities. The
radiation unit displayed by the detector is less important than the selection of the appropriate
type of radiation detector element or probe, and the proper subtraction of background radiation is
made. Factors that should be considered when developing radiation detection and monitoring
programs are:

. Area background radiation level,

. Detector efficiency and ruggedness,

. Detector calibration and response checks,
. Detector positioning and shielding,

. Detector element physical protection,

. Counting time,

. Alarm set point,

. Overall system sensitivity, and

. Alarm response procedures and training.

Because of the complex nature of radiation detection instrumentation and the multiple objectives
for which such instruments may be deployed, facility staff should be trained to determine the
appropriate type of instrument and/or detector probe to be used ata facility based on the
established operational objectives. In addition, it is recommended that only individuals with
proper experience and training (e.g., manufacturer’s representative or knowledgeable health
physicist) should be permitted to initially install, calibrate fixed radiation detection equipment.
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Monitoring Equipment — General Recommendations

Facilities shall comply with specific regulatory requirements, but the following general
recommendations for monitoring equipment may be used for initial detection of radioactive
material at solid waste facilities:

A,

Monitoring equipment should consist of both portable (hand-held) and fixed radiation
monitoring equipment. Portable instrumentation should have multiple probes for
contamination and a range of gamma dose rate measurements (i.c., 10 pR b*to over
50 mrem h).

Fixed monitoring equipment should be capable of detecting and displaying ambient
background radiation levels. For both portable and fixed instrumentation, the equipment
should provide a visual readout of the pSv h’, prem h”, uR h* or count rate (e.g., cpm)
level. Should the background radiation level be above 10 pR b, the detector elements
will require shielding to maintain the rate below this level.

The readout on the instrumentation should allow either scale multiplying factors or
logarithmic scales to display higher radiation levels. :

Portable instrumentation should be powered either by replaceable batteries or power cells
with charging units and provide indication if battery/power cell capacity is not at levels
for proper unit function. Fixed instrumentation should be line operated (e.g., 110 volt
AC).

Waste monitors should be installed according to the manufacturers recommendations,
with the radiation detectors as close as practicable to the waste load (i.¢., close as possible
and preventing physical damage). The alarm set-point for fixed monitoring equipment
shall be no higher than 10 pR h'above background, with a cesium-137 gamma radiation
field at the radiation detector element(s). The ambient gamma background in ‘
Pennsylvania ranges from about 5 uR h*to 25 uR h. Instrument readings in
microroentgen per hour (1R h7), or equivalent counts per unit time (e.g., cpm), will need
to be averaged during calibration to determine the appropriate alarm set point. If capable
of energy diserimination, the radiation monitor shall be set to detect gamma rays of a

50 kiloelectron volt (keV) energy or higher. The alarm should provide an audible signal
to the operator and may provide a visible signal that the alarm set point has been
exceeded. The operator should be able to reset the audible signal from the readout
position. Written indication of radiation levels, such as by a data log print out or chart
recording, may be available as an option for the readout.

The detector element assemblies for fixed monitoring may be located at or near the weigh
scale for vehicles. Provision should be made to stop or slow the vehicle during the
monitoring for radioactive material, with a geometry and coliimation of the radiation
detectors to maximize system sensitivity. It is recommended an appropriate housing and
other barriers be installed to protect the detector assembly from physical damage due to
vehicles and from environmental conditions, such as precipitation, high humidity, and
thermal variation.
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If the detector assembly for fixed monitoring equipment is supplied with electrical power
other than the monitoring unit, provision should be made to display power condition or
availability to the detector assembly.

The range of readout for portable (hand-held) monitoring equipment and various probes
should be 0.01 to approximately 100 mrem h*, and have a known gamma energy
response. A “pancake” type G-M probe will be adequate for gross counting of wipes
taken for gross contamination evaluations of vehicles. Again, hand-held micoR meters
would be snitable for temporary vehicle monitoring if fixed systems become inoperable.

The monitoring equipment used at solid waste facilities should be calibrated no less
frequently than annually, and (if utilized) its function should be tested on a daily basis
using a check source for which the instrument’s expected response has been previously
determined.

Evaluation Equipment

If a radiation alarm is determined to be valid, evaluation of waste may require supplies,
calibrated survey meters with capabilities similar to those specified above, and may require any
of the following to determine the specific radioisotope, and if contamination is present:

A.

Portable multichannel analyzer (MCA) coupled to a sodium iodide (Nal) detector or solid
state detector, Appropriate calibration source(s) will also be needed to check the library
of spectra.

Probes for survey meter capable of detecting beta and gamma radiation. Depending on
the survey meter and probe(s) used for beta/gamma monitoring, a different probe could
be obtained for alpha monitoring, if desired.

Supplies for taking samples for laboratory analysis, such as wipes (or smears), containers
for water and soil/waste samples, plastic bags, indelible markers, trowels, tongs, etc.
would be useful to have on hand.

Plastic tarps, disposable protective clothing and gloves for persornel handling potentially
contamninated waste. (Note: the use of some fypes of protective mask requires that the
employing firm have an approved respirator qualification program.)

A supply of radiation warning signs, rope, tape, etc.

Supplies and information for data analysis, e.g., scientific calculator, survey forms, tables
of radioisotopes with hali-life, efc.
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APPENDIX D. GUIDELINES FOR ACTION PLANS FOR DETECTION AND HANDLING

OF RADIOACTIVITY AT SOLID WASTE FACILITIES

1. Procedures for Development and Review of Action Plans

A.

Qualifications of Persons Preparing the Action Plan

Plans should be prepared by individuals having, at a minimum, the following
qualifications:

1) Two years of on-the-job training in health physics; or one year of on-the-job
training in health physics plus one year of formal college level study in health
physics, physics, chemistry, biology, engineering, or radiation science.

2) Experience with radiation detection and measurement, and in developing radiation
safety procedures and plans.

Comprehensive certification by the American Board of Health Physics satisfies numbers
1 and 2, above. It is recommended that facilities employ a certified health physicist
(CHP) as a consultant for developing and implementing their Action Plan.

Implementation of the Action Plan

The provisions of the Action Plan should be activated whenever situations arise in which
the pre-established action levels are exceeded.

Persons Responsible for Implementation of the Action Plan

Each facility should designate an individual responsible for implementation of the Action
Plan. This individual should have adequate authority to implement the plan. In the event
that the individual(s) implementing the Action Plan is/are different from the individual
who prepared the Action Plan, the Action Plan should specify a minimum one day
training session in the fundamentals of radiation safety and detection.

(Note: Provided onsite operational facility personnel are able to appropriately respond to the
radiological scenarios at Action Levels One and Two, the Action Plan may reference the use of
corporate or consultant health physics support staff for further RAM characterization.)

D.

Revision of the Plan

The plan should be reviewed and updated periodically by the permittee. At a minimum,
this should occur when any of the following oceurs:

1) Applicable Department regulations or policies are revised.

2) The Action Plan fails during an incident.
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3) The facility operation changes in a manner that would interfere with
implementation of the Action Plan.

4) The individual responsible for implementing the plan changes.
5) The monitoring equipment used is changed.
6) The designated area for vehicles in which RAM has been detected changes.

7 As otherwise required by the Department.

Content and Format of Action Plans

A.

General Instructions

The main elements of the Action Plan should cover all the appropriate regulatory
requirements, and are deseribed in this basic gunidance document. Details are outlined
below. Certain Action Plan elements may not be entirely applicable or appropriate for a
specific facility or type of incident. In these cases, the person preparing the Action Plan
should act accordingly and provide a brief explanation as to why the Action Plan
element(s) in question are not applicable or appropriate.

The most important thing to remember in developing an Action Plan is that the actual
effectiveness of the plan wili depend upon its simplicity, readability and summary
instructions for facility operational staff.

Action Levels

The Action Plan must be designed to address two radiological scenarios or action levels,
namely:

~ Action Level One: A radiation monitor alarm at the facility indicating the potential

presence of radioactive material in a waste load.

(Note: The regulations require a gamma exposure rate from a cesium —137 source, at a level no higher
that 10 uR h-1 above the average local background, at any detector element, shall cause an alarm at the
Facility. Instrument background shall be kept below 10 uR h-1using shielding if needed, and the system
shall be set to detect gamma ray energies of 50 kiloeleciron volts and higher.)

Action Level Two: Radiation dose rates of 20 pSv h* (2 mrem h~) or greater in the cab of
the waste transport vehicle, 500 uSv h* (50 mrem h) or greater from any other surface,
or the detection of contamination on the outside of the vehicle shall require immediate
notification of the Departtment, and isolation of the vehicle.
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The Action Plan should provide for notification of the Department.

b

2)

For Action Level One, notification and request for DOT Exemption Form prior to
rejection of a waste load, or request for disposal or processing approval of RAM
in solid waste if blanket approval was not requested,

For Action Level Two, notification must be made immediately.

Detection and Initial Response

Tixed and portable radiation monitoring systems shali be calibrated annually to a
traceable cesium-137 source. This radiation standard shali be traceable to the U.S.
National Institute of Standards and Technology. Radiation monitors may be response
checked daily on a relative basis. If the alarm level of 10 pR b over background is
exceeded when a vehicle is at the monitoring location, the following procedures are
recommended:

Y

2

3)

4

Reset the monitor alarm and evaluate the vehicle or container a second time.

If the alarm level is still exceeded, promptly survey the vehicle surfaces at a
distance of 5 cm with a portable radiation survey meter to determine if Action
Level Two levels are exceeded, and if an area of highest radiation level can be
determined. Mark this location with chalk if other gamma spectroscopy
measurements are to be performed.

If surveying the vehicle with a portable survey meter at 5 ¢m fails to reveal the
presence of radioactive material, scan the driver with a portable survey meter (or
have him/her stand between the monitor detectors) to determine if the driver has
triggered the alarm. Alarms have been triggered by drivers who have undergone
nuclear medicine procedures involving radioactive material. If this is the case,
and the driver alone has triggered the alarm, no further action under this guidance
document is necessary.

Action Level One: If the radiation monitor alarmed on a second count, the
following procedures are recommended:

a) Remove the vehicle to the Designated Area for vehicles found to contain
RAM. (See D below.) Contact the individual responsible for supervising
response to alarms at the facility. If the waste load is to be rejected,
contact the appropriate DEP Area Health Physicist for approvals. If
disposal or processing is considered, keep the load onsite until the nature
of the RAM and proper actions are determined. Do not allow the vehicle
or container to leave the facility without the permission of the Department,
and the driver being issued a DOT Exemption Form signed by the
Department’s Area Health Physicist or their authorized representative. If
a driver leaves the facility with a contaminated waste load, they must carry
a copy of the signed DOT Exemption Form. (Nofe: once a solid waste
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facility has an approved Action Plan, it is anticipated that facility survey
data and DOT Exemption Form can be exchanged via fax to allow for
immediate action on the part of the Department.)

b) If the driver leaves with the vehicle without a DOT Exemption Form and
before the RAM can be evaluated, contact the Pennsylvania State Police
and provide them with any information you may have on the vehicle such
as make, model, color, company name, license plate number, time left and
the direction in which the vehicle was traveling and, if possible, the
intended destination. This is to ensure that the driver does not dispose of
the contaminated waste improperly. Notify the appropriate DEP Area
Health Physicist listed in Appendix A and apprise that individual of the
situation. '

5) Action Level Two: If the dose rates indicated by a radiation survey at a distance
of 5 cm equal or exceed either limit in this Action Level on the exterior or in the
cab of the vehicle, remove the driver and all other pérsonnel from the immediate
area. Similarly, if contamination is detected by wiping vehicle areas that may
have contacted the waste during loading, or seams that may leak liquid, isolated
the vehicle and call the Department’s Area Health Physicist for your location as
listed in Appendix A. Proceed as directed by the Area Health Physicist.

Designated Area

The Action Plan should include the location of a Designated Area for vehicles found to
contain RAM. This area is to be used for surveys, and if needed, to isolate a vehicle or
container to maintain personnel radiation exposure ALARA. If surveys show that either
exterior dose rate limit in Action Level Two is exceeded, but there is no removable
contamination on the exterior of the vehicle and the dose rate in the cab is below 50
mrem/hr, the vehicle should be promptly moved to the Designated Area for an addition
characterization or evaluation by facility or Department staff. The area should be
appropriate for the various types of RAM potentially found in waste, size of facility, size
of truck, employees in the proximity of the truck, and any other suitable steps warranted
by the potential situation at hand and site-specific facility layout. Protection of the health
and safety of facility operators, and the environment, may be achieved through

- consideration of time, distance, shielding, and contamination containment.

Characterization

If blanket approval is requested for immediate disposal or processing of short lived RAM
from patients, NORM, TENORM, or individual consumer products containing RAM (as
described above), the Action Plan must have procedures for characterizing the radioactive
material present in the waste. Characterization is best executed under the direct
supervision of the person who prepared the Action Plan, or another similarly trained and
qualified individual. The Action Plan should address steps to cenfirm the radiation level
detected by the monitoring device and identify the radioisotope(s).
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At Action Level One, the procedure to identify the radioisotope must include means to

determine the gamma ray spectrum. Procedures used in the characterization phase should
be situation specific and will be determined by many factors including the type of truck
and how it is loaded, the nature of the waste, radiation levels indicated by the survey,
highest dose rate, location of RAM in the load, instrumentation, personnel available,
weather, and other factors.

At Action Level Two, radiation protection personnel from DEP, and perhaps federal

agencies, may come onsite to provide additional guidance and assistance.

In general, appropriate characterization procedures should include the following:

1)

2)

3)

If the cab radiation level is over 2 mrem/hr, vehicle surface 1s over 50 mrem/hr, or
contamination is detected - immediately notify the Department’s Area Health
Physicist. If there is no contamination and the cab radiation level is less than 50
mrem/hr, promptly relocate the vehicle or container to the Designated Area.
Using appropriate instrumentation and measurement set-up, identify the
radioisotope (i.e., via gamma spectroscopy).

If the gamma spectroscopy indicates the radiation is from RAM with a half-life of
65 days or less and is most likely from a patient having undergone a medical
procedure, the DEP Area Health Physicist may authorize the contents to be
processed or disposed of immediately in the facility, provided there is minimal
risk to workers. Alternately, the waste load may be rejected. Asnoted above, a
solid waste facility may apply for a blanket approval to process or dispose of
certain RAM in waste (i.e., short lived radioisotopes form patients, NORM,
TENORM and individual consumer products).

Survey the exterior of the vehicle with a portable survey meter set at the most
sensitive setting and holding the survey meter no more than two inches (5 cm)
from all vehicle surfaces. Mark areas where radiation levels appear to be the
highest. If containerized, monitor the waste during unloading from the vehicle. If
the radiation levels from the vehicle or any container exceeds 50 mrem/hr at any
time during untoading, stop removing the waste, remove personnel from the area
and call the DEP Health Physicist at the numbers provided in Appendix A.

If contamination is found or the dose rate on the vehicle or cab exceed Action
Level Two, Department staff will oversee the surveying the waste vehicle or
containers (if waste is containerized in the vehicle). Personnel who are handling
the waste to isolate the source should have appropriate training, wear radiation
monitoring devices, protective clothing, including coveralls, boots, gloves and
dust masks to avoid skin contamination, inhalation, or ingestion with the
radioactive material or other potentiaily hazardous material. The Action Plan and
facility should provide for personal protective equipment for facility or consultant
personnel if waste off-loading is anticipated.
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4) If the waste is containerized, remove the individual waste containers (if not
contaminated) from the vehicle and survey each with a survey meter. Look for
signs and container labels that might identify the radioactive material or other
hazards and the point of origin. Caution should be exercised to ensure that
injuries do not occur during removal of the waste containers. Do not attempt to
open containers and sort through the waste. The waste may contain sharps,
biological waste, and other pathological or hazardous waste that could cause
immediate, and more significant risks to the workers.

5) If the waste load is in bulk form and can not be processed or disposed of in the
facility or rejected, remove the bulk waste until the estimated location of the
radioactive source is approached. Survey bulk waste removed with the portable
meter to isolate the RAM. When the source is located, attempt to separate the
RAM from the waste, provided it can be done without jeopardizing the health and
safety of workers due to other hazards present in the waste. The Action Plan
should specify precautions to be taken to monitor external exposure and prevent
workers from becoming contaminated by the radicactive material in this process.
The contaminated material should be placed in containers and taken to the
Designated Area where it can be stored safely and in a manner that protects
facility staff, and prevents environmental contamination (e.g., due to runoff,
infiltration, pests, etc.) until the means of disposition is determined.

6) if radiation is detected at more than 0.5 mSv h1 (50 mrem h*) above background
levels on the surface of any container, isolate this area within the facility property
and contact the DEP Area Health Physicist.

7 The area(s) where radioactive material is identified per (5} and (6) above, should
be roped off or otherwise secured to prevent persons from entering areas where
radiation levels exceed 0.02 mSv h* (2 mrem h'), and labeled with appropriate
signs. Radiation [evels in areas occupied by operational staff should be kept
ALARA. The contaminated waste should be physically secured against removal
or inadvertent disposal or else be under observation by facility staff at all times.

&) If radicactive material is not detected in any of the waste containers or in the bulk
waste, resurvey the exterior of the vehicle. Mark any areas where radiation levels
exceed background levels. The source of the radiation may be the transport
vehicle itself (i.e., contamnination or a small sealed source).

Determination of Origin.
The plan should include procedures to determine the place where the waste originated
that contained RAM. These procedures should be thorough (e.g., interview driver) and

capable of providing the best attempt to determine the origin of the waste. This effort is
most likely to be successful with monitoring at the fransfer station.
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Disposition and/or Storage.

The plan should have procedures for rejection, disposition, or perhaps storage for decay
of the waste containing RAM in accordance with the requirements and recommendations
set forth in this guidance document. The procedures must take into account the radiation
[evel, the type and amount of waste involved, the radioactive material present in the
waste, the form in which the radioactive material is present, availability of the storage
option at the waste processing site, and the health and safety of personnel handling such
waste or present in the immediate area.

Experience to date indicates that many, if not most, alarms at solid waste facilities
involve radioactive materials used in medical procedures which have half-lives
sufficiently short (i.e., less than 65 days) that it is practical to either process or dispose of
the waste immediately, or to store the waste in a secure area until it has decayed to a non-
radioactive form. If the waste is contaminated with short-lived radioisotopes from
medical procedures, and the facility operator requests blanket approval to disposed or
processed at a solid waste facility immediately, the proposed Action Plan should contain
a justification and/or pathway analysis indicating that the RAM will decay in place or not
cause a radiation dose to the general public above respective limits noted above.
Similarly, for NORM, TENORM or individual consumer products containing RAM, the
disposal or processing shall not cause a radiation dose to the general public abave
applicable limits. :

Training

The Action Plan should provide for training of individuals responsible for implementing
the plan in the areas of:

1) Fundamentals of radiation safety.

2) Operation of the monitoring instrumentation used by the fac1hty, including daily
operation and other response checks.

3) All aspects of the Action Plan.
Other Items to be I.ncluded

1) Provision for written alarm procedures to be posted where they can be seen by the
personnel performing the waste monitoring. The alarm procedures should be
coordinated in advance with facility personnel, including appropriate notlﬁcatlon
of DEP or other applicable state or local agencies and authorities.

2) Posting of notices so that waste haulers will be aware of the procedures that will
be followed if radiation and radioactive material is detected in their vehicle,
including notification of out-of-state radiation protection authorities and
declaration of where the waste will be returned. Again, any rejected waste load
must have an approved DOT Exemption Form from the Department.
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Procedures to ensure that at least one individual per shift is trained in and
responsible for the implementation of response procedures in the event an alarm is
activated.

Informing customers in advance of the procedures in the event that an alarm point
is exceeded, especially if the procedures include “waste load rejection” provisions
under which the suspect waste may be promptly returned to the shipper.

Instructing facility personnel on the appropriate procedures to be followed in the
event the alarm is activated. The instructions should include graduated
contingency plans in the event that RAM in waste is detected, or criteria of Action
Level Two is exceeded.
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APPENDIX E. BACKGROUND INFORMATION ON RADIOACTIVE MATERIAL IN

SOLID WASTE
Introduction

Radioactive material is used for a variety of beneficial purposes in the United States, including
medical diagnosis and treatment and materials testing. The use and disposal of most types of
radioactive material are regulated by the Nuclear Regulatory Commission (NRC) and individual
states. Other types of radioactive material are regulated by the Environmental Protection Agency
(BPA) and the States. Although low-level radioactive waste must be disposed of in a licensed
radioactive waste disposal facility, occasionally unregulated RAM (e.g., from patients having
undergone a medical procedure) is found at solid waste processing sites that are not licensed by
the NRC or states for the control radiation hazards. Additionally, with increasing frequency,
NORM, TENORM or consumer products are detected, as well as less frequent lost or improperly
discarded higher hazard radioactive sources.

Radioactive materials in municipal waste have been detected with increasing frequency at
landfills, incinerators, transfer stations, and associated facilities. This increase can be partially
attributed to increased use of radiation detection instruments at the solid waste facilities. The
operators of facilities have been installing such instruments in response to concerns by regulatory
agencies and the public or in an attempt to limit liability for potentially costly remedial actions
for radioactive contamination. When radioactive contamination is detected, it often prompts an
emergency response until the potential hazards posed by the waste are determined and the
material is properly controlled.

Sources of the Contamination

It should be noted just about everything contains some trace amount of radioactivity, and the
earth is continually bathed in cosmic radiation from space. Radioactive materials exist naturally
in soil, rocks, and water. There are a great many of these radioactive materials in construction
materials, food, and waste. These materials may also be concentrated artificially above naturally
occutring levels in their use or production (i.e., TENORM). In addition to these naturally
occurring radjoactive materials, municipal waste may also contain radioactive materials that have
been introduced in consumer products (e.g., most domestic smoke detectors contain the
radioactive material americium-241). These detectors enter the waste stream when consumers
dispose of them in municipal waste.

Although the NRC and the Agreement States (States that have assumed regulatory control over
certain nuclear materials through an agreement with NRC) strictly control the possession, use,
storage, transportation and disposal of certain radioactive materials through their licensing and
inspection activities, on occasion, radioactive material can find its way into municipal solid
waste streams. Over the last several years, the Department and NRC have monitored event
reports involving detection of radioactive materials in municipal wastes. Based on reported
incidents, the principal man-made sources of radioactively contaminated waste in municipal
waste landfills are medical facilities, private and university laboratories and radiopharmaceutical
manufacturers.
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The radioactive materials reported in contaminated waste have consisted primarily of the
following radioisotopes: iodine-131, technetium-99, thallium- 201, gallium-67,iodine-123,
indium-111, etc. In most cases, such RAM has been legitimately released within patients in
accordance with the NRC and state requirements. However, in other cases the event has been
caused in violation of applicable requirements, such as lost sealed sources of cobalt-57 and
iridium- 1922 :

[n the practice of nuclear medicine, radioactive materials are administered to patients for the
diagnosis or treatment of illnesses such as thyroid cancer or dysfunction. NRC and Agreement
State regulations allow patients receiving radiopharmaceuticals to leave the hospital or clinic
when the amount of radioactive material present in their bodies has dropped to certain levels or
they present a low exposure potential to members for their family and the public. (See
Appendix B). After these patients leave the hospital, they may inadvertently contaminate
ordinary trash that is then disposed of in municipal solid waste disposal facilities. Contaminated
materials that have been generated by nuclear medicine practices and detected at municipal solid
waste facilities include diapers, bed linen, disposable medical supplies and general trash (for
example, food, plastic and paper dishes and utensils, newspapers and magazines). Again, these
iterns often become contaminated with radioactive materials when they are contacted by patients
that have received the nuclear medicine administration, either while the patient is in the hospital
or after the patient has returned home. Although the amount of radioactivity in the municipal
waste is often small, detection systems used by solid waste facilities are often sensitive enough to
detect the radioactive contamination.

" Hospital, clinics, laboratories and universitics use radioactive materials in research, including the
marking and detection of molecules in genetic research, the study of human and animal organ
systems, and in the development of new drugs. There is a potential that municipal wastes may
become contaminated with radioactive materials when contaminated laboratory trash is
inadvertently mixed with municipal waste. Contaminated materials may include contaminated
glass or plastic, gloves, animal bedding, or paper lab countertop protectors. Waste from
radiopharmaceutical manufacturers is similar to the waste produced by laboratories and
universities. On rare occasions, sealed sources are mistakenly discarded from such facilities, and
shall be retrieved when detected.

In addition to radioactive material that may inadvertently be included in municipal solid waste,
solid waste facilities may detect NORM, which is found in a variety of common household or
construction materials. NORM, such as radium, thorium or uranium is often found in bricks,
wall board or building rubble containing these construction materials. It should be noted, this
NORM was present in the base material that was used to produce these construction materials.
Natura} potassium also contains trace amounts of the radioisotope potassium-40 (K-40). In
sufficient quantities, NORM potassium salts may trigger radiation alarms. In no case, because of
radiological concerns, shall the presence of potassium or any related compound (with K-40 at
natural abundance levels) prevent the immediate disposal or processing of solid waste.

* Of particular note and concern is a incident that occurred in Pennsylvania when an high activity iridinm~192 source used in cancer trcatment was
inadverteatly disposed of as medical or “red bag” waste - see NRC document number NURE((:-1480C for more information.
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The NRC and most Agreement States allow licensees with waste contaminated with radioactive
material having a short half-life (e.g., less than 65 days), to be held for at least ten half-lives
onsite at licensed facilities. After this period, the licensees are allowed to dispose of the decayed
waste, if it is indistinguishable from background radiation levels based on an appropriate survey.
There have been occasions when municipal waste becomes contaminated when a licensee fails to
properly monitor radioactively contaminated waste before releasing it for disposal as ordinary
trash. In other reported detection incidents, licensees may have properly managed the waste, but
the disposal facility's detection equipment was more sensitive than the licensee's equipment.

The NRC and some Agreement State regulations also allow small quantities of specific
radjoactive materials used in clinical or laboratory tests to be disposed of as if they were not
radioactive. Although no incidents involving the disposal of these types of radioactive material
have been reported, incidents involving medical waste have shown that detection systems are
capable of detecting the low levels of radioactivity associated with these exempted materials.

Some radioactive materials that could contaminate solid waste include: -

Radioisotope Half-Life Radiation Tvype
lodine-131 8 days beta, gamma
Iodine-125 60 days (Gamma
lodine-123 13 hours (Gamma
Technetium-99m 6 hours Gamma
Indium-111 2.8 days Gamma
Thallium-201 73 hours Gamma
Gallium-67 3.3 days Gamma
Cobalt-57 270 days Gamma
Hydrogen-3 12 years Beta
Iridium-192 74 days beta, gamma
Potassium-40 1.3x10%years beta, gamma
Radium-226 1600 years alpha, gamma
Uranium-238 4.5x1(Pyears alpha, gamma
Thorium-232 1.4 x 10*years alpha, gamma
Americium-241 432 years alpha, gamma

Lastly, under NRC and Agreement State regulations, some sources and devices may be
possessed under a General License. These items include industrial gauging equipment, tritium
“EXIT” signs, ete. There is a real potential for such items to be present in solid waste streams.
When they are identified through radiation alaros, or visual observation of a GL device or
radiation warning symbol, the waste processing facility shall investigate, isolate the item, and
contact the Department if needed. Action Plans should contain procedures for the appropriate
response if a tritium (hydrogen-3) EXIT sign, or other package with a caution radiation symbol,
is observed during processing or disposal of solid waste.
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What is Radioactivity and Radiation?

The term “radiation” as it relates to “radioactive materials™ means the energetic emissions given
off by the material as it decays. lonizing radiation produces charged particles, or ions, in the
material that it encounters, Potential adverse effects from radiation on humans are caused by
these charged particles, and the energy they deposit in tissues and organs.

Detailed information on radioactivity and radiation is provided in Appendix F.
If you have questions about radiation or require more information, please contact the Bureau of

Radiation Protection at the Department of Environmental Protection in Harrisburg
(717) 787-2480 or the Area Health Physicist listed in Appendix A for your location.
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APPENDIX F. RADIATION PROTECTION FUNDAMENTALS

1.

What is Radiation?

Radiation is energy that comes from a source and travels through any kind of material and
through space. Light, radio, and microwaves are types of radiation. The kind of radiation
discussed in this appendix is called ionizing radiation because it can produce charged particles
(ions) in maiter.

Tonizing radiation is produced by unstable atoms. Unstable atoms difter from stable atoms
because unstable atoms have an excess of energy or mass or botb. Radiation can also be
produced by high voltage devices (e.g., x-ray machines).

Unstable atoms are said to be radioactive. In order to reach stability, these atoms give off, or
emit, the excess energy or mass. These emissions are called radiation. The kinds of radiation
are electromagnetic (like light) and particulate (i.e. mass given off with the energy of motion).
Gamma radiation and x rays are examples of electromagnetic radiation. Beta and alpha radiation
are examples of particulate radiation.

Interestingly, there is a “background” of natural radiation everywhere in our environment. It
comes from space (i.e., cosmic rays) and from naturally occurring radicactive materials
contained in the earth and in living things. Background radiation levels are typically 5 to

10 uR h* depending on location, but may be as high as 25 pR h'.

Radiation from Various Sources

External Background Radiation 60 mrem/yr, U.S. Average
Natural K-40 Radioactivity in Body 40 mrem/yr

Air Travel Round Trip (NY- LA) 5 mrem

Chest X-ray Internal Dose 10 mrem per film

Radon in the Home 200 mrem/yr (variable)
Man-made (medical x rays, etc.) 60 mrem/yr (average)

Types of Radiation

The radiation one typically encounters s one of four types: alpha radiation, beta radiation, and
gamma (or X) radiation.

A. Alpha Radiation

Alpha radiation is a heavy, very short range particle, and actually an ejected helium
nucleus. Some characteristics of alpha radiation are:

D Alpha radiation is not able to penetrate human skin.

2) Alpha emitting materials can be harmful to humans if the materials are inhaled,
swallowed, or absorbed through open wounds,

3) A variety of instruments have been designed to measure alpha radiation.
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Special training in the use of these instruments is essential for making accurate
measurements.

4) A thin window Geiger-Mueller (GM) probe can detect the presence of alpha
radiation.

5) Instruments cannot detect alpha radiation through even a thin layer of water, dust,
paper, or other material, because alpha radiation is not penetrating.

) Alpha radiation travels only a short distance (a few inches) in air, but is not an
external hazard.

) Alpha radiation is not able to penetrate clothing.
Examples of some alpha emitters: radium, radon, uranium, thorium.
Beta Radiation

Beta radiation is a light, short range particle, and actually an gjected electron. Some
characteristics of beta radiation are:

+

1) Beta radiation may travel several feet in air and is moderately penetrating.

2) Beta radiation can penetrate human skin to the “germinal layer,” where new skin
cells are produced. If high levels of beta emitting contaminants are allowed to
remain on the skin for a prolonged period of timoe, they may cause skin injury.

3) Beta emitting contaminants may be harmful if deposited internally.

4) Most beta emitters can be detected with a survey instrument and a thin window
G-M probe (e.g., “pancake” type). Some beta emitters, however, produce very
low energy, poorly penetrating, radiation, that may be difficuit or impossible to
detect. Examples of these difficult to detect beta emitters are hydrogen-3
(tritium), carbon-14, and sulfur-35.

5) Clothing provides some protection against beta radiation.

Examples of some pure beta emitters: strontium-90, carbon-14, tritium, and sulfur-35.

Gamma {(or X) Radiation

Gamma radiation or X rays are very long range, penetrating electcomagnetic radiation.
Some characteristics of gamma radiation are:

Y Gamma radiation or x rays are able to travel many feet in air, and many inches in
human tissue. It readily penetrates most materials, and is sometimes called
“penetrating” radiation.
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2) X rays are like gamma rays. X rays, too, are penetrating radiation. Secaled
radioactive sources and machines that emit gamma radiation and x rays
respectively constitute mainly an external hazard to humans.

3 Gamma radiation and x rays are electromagnetic radiation like visible light,
radiowaves, and ultraviolet light. These electromagnetic radiations differ only in
the amount of energy they have. Gamma rays and x rays are the most energetic of
these.

4) Dense materials are needed for shielding from gamma radiation. Clothing
provides little shielding from penetrating radiation, but will prevent contamination
of the skin by these materials. '

5) Gamma radiation is easily detected by survey meters with a sodium iodide
detector probe.
6) Gamma radiation and/or characteristic x rays frequently accompany the emission

of alpha and beta radiation during radioactive decay.

Examples of some gamma emitters are: lodine-131, cesium-137, cobalt- 60, radium-226,
technicium-99m.

How is Radiation Measured?

In the United States, radiation dose or exposure is often measured in the older units called
rad, rem, or roentgen (R). For practical purposes with gamma and x rays, these units of
measure for exposure or dose are considered equal.

Smaller fractions of these measured quantities often have a prefix, such as, milli (m)
means 1/1000. For example, 1 rad = 1,000 mrad. Micro (p) means 1/1,000,000. So,
1,000,000 prad = 1 rad, or 10 pR = 0.000010 R.

The “Systemn International” of units (SI system) for radiation measurement is now the
official system of measurement, and uses the “gray” (Gy) and “sievert” (Sv) for absorbed
dose and equivalent dose respectively.

1 Gy=100rad
I mGy = 100 mrad
1 Sv=100 rem

1 mSv = 100 mrem

With radiation counting systems, radioactive transformation events can be measured in
units of “disintegrations per minute” (dpm) and because instruments are not 100%
efficient, “counts per minute” (cpm). Background radiation levels are typically less than
10 pR b, but due to differences in detector size and efficiency, the cpm reading on a
fixed portal monitor and various hand-held survey meters will vary considerably.
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How Much Radioactive Material is Present?

The size or weight of a quantity of material does not indicate how much radioactivity is
present. A large quantity of material can contain a very small amount of radioactivity, or
a very small amount of material can have a lot of radioactivity.

For example, uranium-238, with a 4.5 billion year half life, has only 0.00015 curies of
activity per pound, while cobalt-60, with a 5.3 year half life, has nearly 513,000 curies of
activity per pound. This “specific activity,” or curies per unit mass, of a radioisotope
depends on the unique radioactive half-life, and dictates the time it takes for half the
radioactive atoms to decay.

In the U.S., the amount of radioactivity present is traditionally determined by estimating
the number of curies present. The more curies present, the greater amount of
radioactivity and emitted radiation.

Common fractions of the curie are the millicurie {1 mCi = 1/1000 Ci) and the microcurie
(1 uCi = 1/1,000,000 Ci). In terms of transformations per unit time, 1 nCi = 2,220,060 dpm.

The System International of units (SI system) uses the unit of becquerel (Bg) as its unit of
radioactivity. One curie is 37 billion Bg. Since the Bq represents such a small amount,
one is likely to see a prefix noting a large multiplier used with the Bq as follows:

37 (GBq = 37 billien Bq = 1 Curie

1 MBq = 1 million Bq =~ 27 microcurie
1 GBq = 1 billion Bq =~ 27 millicuries
1TBq = 1 trillion Bq =~ 27 Curies

How Can You Detect Radiation?

Radiation cannot be detected by human senses. A variety of instruments are available for
detecting and measuring radiation

The most common of these are:

Geiger-Mueller (G-M) Tube or Probe -- A gas-filled device that creates an electrical
pulse when radiation interacts with the gas in the tube. These pulses are converted to a
reading on the instrument meter. If the instrument has a speaker, the pulses also give an
audible click. Common readout units are: roentgens per hour (R/hx), milliroentgens per
hour (mR/hr), rem per hour {rem/hr), mitlirem per hour (mrem/hr) and counts per minute
(cpm). G-M probes (e.g., “pancake” type) are most often used with hand-held radiation
survey instruments. '

Sodium Iodide Detector -- A solid crystal of sodium iodide creates a pulse of light when
radiation interacts with it. This pulse of light is converted to an electrical signal, which

pives a reading on the instrument meter. If the instrument has a speaker, the pulses also
give an audible click. Common readout units are: microroentgens per hour (uR/hr), and
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counts per mimute (cpm). Sodium iodide detectors are often used with hand-held
instruments and large stationary radiation monitors. Special plastic “scintiliator”
materials are also used in place of sodium iodide.

(Note: For practical purposes, consider the rad, roenigen, and the rem lo be equal with
gamma or x rays. So, 1 mR/hr is equivalent to 1 mrem/hr.)

How Can You Keep Radiation Exposure Low?

Although some radiation exposure is natural in our environment, it is desirable to keep
radiation exposure as low as reasonably achievable (ALARA) in an occupational seiting.
This is accomplished by the techniques of time, distance, and shielding.

Time: The shorter the time in a radiation field, the less the radiation exposure you will
receive. Work quickly and efficiently. Plan your work before entering the
radiation field.

Distance:  The farther a person is from a source of radiation, the lower the radiation
dose. Levels decrease by a factor of the square of the distance. Do not
touch radioactive materials. Use shovels, or remote handling devices, etc.,
to move materials to avoid physical contact.

Shielding: Shielding behind a massive object (such as a truck, dumpster, or pile of dirt)
provides a barrier that can reduce radiation exposure.

What is Radioactive Contamination?

If radioactive material is not in a sealed source container, it might be spread onto other
objects. Contamination occurs when material that contains radioactive atoms is deposited
on materials, skin, clothing, or any place where it is not desired. It is important to
remember that radiation does not spread or get “on” or “in” people; rather, it is
radioactive contamination that can be spread. A person contaminated with radioactive
material will receive radiation exposure until the source of radiation (the radioactive
material) is removed.

~— A person is externally contaminated if radioactive material is on the skin or clothing.

- A person is internaily contaminated if radioactive material is breathed in, swallowed,
or absorbed through wounds.

- The environment is contaminated if radioactive material is spread about or is
nnconfined.

How Can You Work Safely Around Radiation or Contamination?

You can work safely around radiation and/or contamination by following a few simple
precautions:
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A. Use time, distance and shielding to reduce exposure. B. Avoid contact with the
contamination.

Wear protective clothing that if contaminated, can be removed.

D. Wash with non-abrasive soap and water any part of the body that may have come
in contact with the contamination.

E. Assume that all materials, equipment, and personnel that came in contact with the
contamination are contaminated. Radiological monitoring is recommended
before leaving the scene.

Is it Safe to be Arcund Sources of Radiation?

A single high-level radiation exposure (i.¢., greater than 10,000 mrem) delivered over a
very short period of time may have potential health risks. From follow-up of the atomic
bomb survivors, we know acutely delivered very high radiation doses can increase the
oceurrence of certain kinds of disease (e.g., cancer) and possibly negative genetic effects.
To protect the public, radiation workers (and environment) {rom the potential effects of
chronic low-level exposure (i.e., less than 10,000 mrem), the current radiation safety
practice is to prudently assume similar adverse effects are possible with low-level
protracted exposure to radiation. Thus, the risks associated with low-level medical,
occupational and environmental radiation exposure are conservatively calculated to be
proportional to those observed with high-level exposure. These calculated risks are
compared to other known occupational and environmental hazards, and appropriate
safety standards have been established by international and national radiation protection
organizations (e.g., ICRP and NCRP) to control and limit potential harmful radiation
effects.

Annual Radiation Dose Limits- TEDE

Facility staff - 5,000 mrem (considered as “occupationally” exposed)
Facility staff - 100 mrem (if considered member of the “public”)
Vehicle driver - 100 mrem (considered member of the public)
General Public - 4 mrem (for the drinking water pathway)

General Public - 10 mrem (for the air pathway)

General Public - 25 mrem (all pathways combined)

Both public and occupational dose limits are set by federal (i.e., EPA and NRC) and state
agencies (i.e., DEP) to limit cancer risk. '

(Note: It is important to remember when dealing with radiation sources in other
materials or waste that there may be chemical or biological hazards separate and
distinct from the radiation hazard. These chemical or biological hazards are often more
dangerous to humans than the radiation hazard.)
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: predecisional
deliberations
Regulatory Preclusion;
Email with 1/5/2010 Email chain between Joseph Melnic, John Krueger, David Allard, John Pubtic Safety and
20 two 25 Chippo, Marylou Barton, Scott Perry, Francis Costello, etc., regarding | Security; internal
1/6/2010 s ; . L
attachments ProTechnic's license information predecisional

deliberations




Regulatory Preclusion;
Public Safety and
Email chain between David Allard, Stephen Socash, John Krueger Security; Personal
Emailwith | 1/4/2010- . . ep 1S, Johin ATLEger, e
21 ttach . 1/6/2010 31 etc. regarding ProTechnics well logging tracers, including license ldentification
attacmen information and a deliberation on leachate test information; internal,
predecisional
deliberations
Regulatory Preclusion;
‘ Public Safety and
1/4/2010 Email chain between David Allard, Stephen Socash, Scott Walters, Security; persenal
22 Email 8 Joseph Melnic, John Chippo, John Krueger, etc., deliberating test identification
1/16/2010 . . . . . R .
procedures for ProTechnics, license information information; internal,
predecisional
deliberations
. . . . L Regulatory Preclusion;
Tech C t
33 __n.mzm,.m 1/6/2010 132 _wﬁmw from ProTechnics employee to John Chippo with application Public Safety and
application and license .
Security
letter and . . . Regulatory Preclusion;
P Ch :
24 license 1/26/2010 ” Vmﬂ”ﬁ%ﬂﬂmmmowo._.mn::_nm empioyee to John Chippo with support for Public Safety and
application PP Security
Notice of Violation to Citrus Energy Corporation. Produced but Regulatory Preclusion;
95 Notice of 1/28/2010 3 radacted delivery confirmation number, site location Information; Public Safety and
Violation ProTechnics employees names, Protechnics address, License No., Security; Confidential
proprietary technology. Business Information
Netice of Violation to Protechnics. Produced but redacted delivery .
. ! X : o ) . Regulatory Preclusion;
Notice of confirmation number, site location information; PreTechnics X
26 _ 1/28/2010 3 , . ; Public Safety and
Violation employees names, Protechnics address, License No., proprietary .
Security
technology.




gal Basi

Regulatory Preclusion;

i d notice of violati Lisa F to ProT i ;
27 :.oﬁ_nm. of 1/28/2010 redacted notice of violation from Lisa Forney to ProTechnics Public Safety and
violation employee -
Security
- Regulatery Preclusion;
28 2/1/2010 letter from John Chippo to ProTechnics employee Public Safety and
Security
. . . . Regulatory Preclusion;
C
29 letter 2/25/2010 _mﬁmﬁ.?o:._ ProTechnics empioyee to fohn Chippo with revised tracer Public Safety and
well site agreement .
Security
E-mail chain between John Chippo, Barbara Bookser, loseph Pryber, .
- - N . Regulatory Preclusion;
30 E-mall with 2/26/2010 Stephen Acker, Terry Derstine and Francis Costello re: ProTechnics public Safety and
attachmerit license with license attached containing license no., ProTechnics . ¥
: s Security
employee names, address and contact Information.
. . Regulatory Preclusion;
letter and lett o ProTechnics empl d new . !
31 ﬂm a 2/26/2010 mo<mﬂ etter from John Chippo t ployee and ne Public Safety and
license license .
Security
Ermail with Email from Dennis Angelo to Benjamin Seiber, Joseph Melnic,
32 3/3/2010 Kenneth Gelburd, Esqg., etc. on Monthly radiation protection call Attorney-client privilege
attachment . L
with attorney advice included
E-mail from Terry Derstine te Brooke Reynolds, Stephan Brown, .
) - o - Regulatory Preclusian;
. Francis Costello, Elaine Crescenzi, Richard Croll, Terry Derstine, )
33 E-mail 3/24/2010 T ) Public Safety and
loseph Koshy, Joseph Pryber re: Texas theft. Contains information Securit
relating to location and type of radioactive materials. ecurity
E-mail from Joseph Pryber to Stephan Brown, Francis Costello, Elaine Regulatory Preclusion;
M C i, Ri Croll, ) h Koshy and Brook Ids; cc'i !
34 Email 3/30/2010 rescenzi, Richard Croll, Joseph Koshy reoke Reynolds; cc'ing Public Safety and

Terry Derstine re: Texas theft follow-up. Conatins information
relating to location and type of radioactive materials.

Security




records

Regulatory Preclusion;

management
35 request for 4/5/2010 change of file request and facility query screen Public Safety and
changes to a Security
file
Email with Email from Stephen Acker to David Allard, Curtis Sullivan, Esqg. and
36 mati wi 6/14/2010 Kenneth Gelburd, Esq., etc. regarding action items, including Attorney-client privilege
attachment .
attorney advice
Email from Joseph Meinic to David Allard, Curtis Sullivan, Esqg., etc.
37 Email with 7/9/2010, 2“...:“_35 ﬁ:m_cﬂ 12 monthly radiation protection call ,__C.EM: Attorney-client privilege
attachment 7/15/2010 5 g . ! P
attorney advice included.
Regulatory Preclusion;
Email chain between Terry Derstine, Richard Croll, Brocke Reynelds, | Public Safety and
. 8/25/2010- . . .
38 Email 8/26/2010 Stephan Brown, Joseph Koshy, Joseph Pryber, Elaine Crescenzi Security; internal
regarding the location of ProTechnics tailings roll offs Predecisional
Deliberations
E-mail from Joseph Pryber to Francis Costello forwarding e-mail sent Regulatory Preclusion:
39 E-mail with 8/6/2010- from Joseph Melnic to Radiation Protection staff re: Regional r:m_mn mmﬂm\.ﬁ and '
attachment 8/5/2010 Office/Central Office meeting agenda with agenda attached. . ¥
o : - Security
Attachment contains license no. information.
) o bet | i, : , : ‘
a0 | Emailwith | 8/6/2010- Coris sulian, Eoa resaraing o montbny mesting sponds dlsusang | Attorney-client priviege
attachment 8/13/2010 . » 559, IC8 gam ¥ §38 § ¥ P g
ongoing cases with legal advice given
E-mail chain between Jennifer Noll, Terry Darstine, Bejanmin Seiber Resulatory Preclusion:
a1 E-mail with 8/9/2013- and others re: IMPEP questionnaire with 1 excel attachment’ .ocm:n mmmwﬁ and !
attachment 1/13/2014 containing companies, site locations, inspectars, inspection dates ¥

and priority [ist.

Security.




ubj

Email chain between Joseph Melnic, David Allard, Dennis Angelo,

Email with 9/10/2010- . . . - . : . o
4 Curtis Sull , Esq. regarding a monthly meeting agenda discussin Attorney-client privilege
42| attachment | 9/14/2010 > SuTiivan, £5q. TEgarding a montily Ea8 8 ¥ priviies
ongoing cases with tegal advice given
Regulatory Preclusion;
43 letter 11/1/2010 1 letter from ProTechnics employee to John Chippo discussing license | Public Safety and
Security
Consent order Regulatary Preclusion;
44 and 11/2/2010 24 letter from Lisa Forney to ProTechnics employee with CO&A Public Safety and
agreement Security
Email with Email from Terry Derstine to Francis Costello regarding radiation Regulatory Preclusion;
45 11/8/2010 22 protection [icenses, including license numbers for all facilities in the Public Safety and
attachment . -
Southeastern Region Security
letter and ; ; - Regulatary Preclusion;
. cover letter f John Chippo to ProTechnics employee and licens ) ’
46 ficense 12/1/2010 8 ver letter fram John Chipp Pr proy ¢ Public Safety and
amendment )
amendment Security
letter and ) . , Regulatory Preclusion;
. from John Ch T d i !
a7 ficense 12/2/2010 7 cover letter from John hippo to ProTechnics employee and license Public Safety and
amendment .
amendment Security
letter and ) Regulatory Preciusion;
48 license 1/25/2011 8 cover letter from John Chippo to ProTechnics employee and license Public Safety and
Security
. E-mall from Francis Costello to Elaine Crescenzi re: :nm:mim log. 1 Resulatory Preclusion:
E-mail with Attachment contains spreadsheet of Radiation License Reviews and & . y i
49 11/20/2012 47 ) ) . L Public Safety and
attachment Reciprocity Applications containing license nos., company names and

radioactive material information.

Security.




E-mail chain between David Allard, Rebert Zaccano, Joseph Deman,

Regulatary Preclusion;
Public Safety and
Security; Confidential

E-mail with 4/22/2013- 3 Richard Croll and John Chippo regarding radioactive materials Business [nformation;
>0 attachments | 9/16/2013 ! location and disposal. 2 Attachments include radioactive material Noncriminal
infermation and location. Investigation; Internal
Predecisional
Deliberations
Email chain between Benjamin Seiber, Barbara Bookser, John
<1 Email 8/9/2013- 3 Chippo, Terry Derstine, Joseph Deman, Robert Maiers, Joseph Internal, predecisional
1/13/2014 fvielnic, Jennifer Noll, Dwight Shearer, Curtis Suilivan, Esq. etc. deliberations
regarding IMPEP implementation
E-mail chain between Waste Management employee, Richard Croll, Regulatory Preclusion;
lennifer Noil and Terry Derstine re: detected radioactive material in | Public Safety and
52 E-mail with 9/10/2013- 5 landfill. E-mail discusses incident, radioactive material information Security; Noncriminal
attachment 59/11/2013 and license no.; 1 attachment references radicactive material Investigation; Personal
information and contains commercial drivers' license information Identification
(home address, but not Driver's License No.} of individual. information.
Five emails in a chain between lennifer Noll, Terry Derstine, and Rick | Regulatory Preclusion;
53 Ermail 9/10/2013 - 4 Croll, discussing a TENORM hit at a landfill, including personal cell Public Safety and
9/11/2013 phone number, radiation protection license number, and isotope Security; Noncriminal
information Investigation
E-mail from Richard Croll to Joseph Deman cc'ing fennifer Noll re: WmMﬂ_mMoHQ vﬁmn_a:m_o_.:
54 E-mail 9/11/2013 1 detected radloactive material in landfill. Contains license no., ublic Satety an

radioactive material information.

Security; Noncriminal
investigation.




Three emails between Richard Croil and Dennis Gallagher, CC

Regulatory Preclusion;

i . - . ) Public Safet
35 Email 9/11/2013 1 lennifer Nolf regarding ProTechnic's license information l : afety and
Security
Regulatery Preclusion;
56 E-mail 9/12/2013 5 E-mail from _u_,msg.m ooﬂmmo to _mzamw_, zn.u_r mmqvm_.m._ moo_am_.c P._U_mn. Safety m:.n_ .
loseph Deman re: inspections. Contains license no. information. Security; Noncriminal
Investigation.
Five emails in a chain between Francis Costello, Jennifer Noll, _va: Regulatory Preclusion;
. 9/12/2013- . . ) .
57 Email 5 Deman, and Barbara Bookser regarding ProTechnics inspections, Public Safety and
9/17/2013 . . - .
including the license number Security
. . . t jon;
Email from Richard Croll to Jospeh Deman, John Chippe, and Jennifer WMMMWmMMﬁ?MMWM_oP
58 Email 5/13/2013 1 Noll regarding ProTechnics violations, including locations of certain A v .
; Security; Noncriminal
well sites S
Investigation
E-mail from Joseph DeMan to Richard Croll cc'ing John Chippo re: internal predecisional
59 E-mail 9/16/2013 17 enforcement action and Consent Order and Agreement. Attachment ] u ©
. - deliberation
contains otherwise produced Consent Order and Agreement,
. E-mail from Joseph DeMan to Richard Croll cc'ing John Chippo, Lisa Internal predecisional
60 E-mail 9/16/2013 1 Farney, Jennifer Noll; Robert Zaccane re: enforcement action deliberation
. . . : Regulatory Preclusion;
1ch Richard Croll and - ] !
61 Email 1 9/16/2013 4 Emal n ain hetween Richard Croll and Perma-Fix employee Public Safety and
regarding frack beads .
Security
62 E-mail 9/17/2013 1 E-mail from Jaseph DeMan to Richard Crol re: draft inspection _sﬁwﬂ:m_ mﬁmamnﬁc:m_
report deliberation
E-mail from Richard Croll to Jennifer Noll and Joseph Deman re: draft | Regulatory Preclusion;
63 E-mail with 9/17/2013 5 ProTechnics Inspection Report. Attachment includes a draft Public Safety and
attachment Inspection Report with license informaticon, location and type of Security; Noncriminal

radicactive materials.

Investigation.

10




libijt

E-mail from ProTechnics employee to Richard Croll with 1

Regutatory Preclusion;

61 E-mail with 9/17/2013 23 attachment regarding detected radioactive material in landfill. Public Safety and
attachment Attachment contains licens no., radioactive material information, Security; Noncriminal
site location information. Investigation.
Email chain between ProTechnics employee and Richard Crolf Regulatory Preclusion;
65 Email 9/17/2013 1 regarding ProTechnic's tracers, including the identity of individuals Public Safety and
with knowledge of location of radiclogical source Security
. . . . . Regulatory Preclusion;
hard Ad to R Crol d , !
66 Email 9/17/2013 1 Emaiji ?oﬁ.z Richa _ mB.m 0 mnrm_d 6 i ﬂ.mmmq _:m cantracts with Public Safety and
ProTechnics and license, including well site information )
Security
Ernail between Corelab employee and Richard Croll regarding .
oo o . N L Regulatory Preclusion;
Email with ProTechnics license, including license number, ProTechnic's .
67 9/17/2013 23 : . L ) Public Safety and
attachment employee with knowledge of location of radicactive material, ]
. . . L . Security
isotope information, well location information.
Ernail with Email from Richard Adams to Richard Croll regarding contracts with Regulztory Preclusion;
68 9/17/2013 13 ProTechnics and license, including license information, well site Public Safety and
attachment - o : ; . .
locations, employees with information on radiological sources Security
. . Regulatory P ion;
Email from a Corelab employee to Waste Management, Richard _ummﬂnmmmmﬁ _,M”M.G_o:
Email with Croll, etc., regarding a radiation detection alarm at a Pennsylvania . Y
69 5/19/2013 2 s . Security; Personal
attachment landfill, including a persenal cell phone number. The attachment o
. . X . - . dentification
includes the location of radicactive material. ,
Infoermation
o Email Corelah { to Richard di ini ,
70 three 9/19/2013 4 . 'DIOYEE, INg Employee Wit Public Safety and
knowledge of location of radicactive material and well location )
attachments . . Security
information
-mail fi to Ri d Croli cc'ing John Chi : isi
71 E-mail 9/23/2013 1 E-mail from Joseph DeMan to Richard Croli cc'ing John.Chippo re Internal predecisional

enforcement action and Consent Order and Agreement

deliberation

11




eg

internal predecisicnal

72 E-mail 9/24/2013 1 E-mail from Joseph DeMan to Richard Croll re: enforcement action . .
deliberation
] 9/24/2013- Email chain between Richard Croll and a Perma-Fix employee mmméﬁoQ Preciusion;
73 Email 1 . - . _ ) - Puhlic Safety and
9/27/2013 regarding ProTechnic's samples, including isotope information Security
74 E-mail 9/24/2013 1 E-mail from Joseph Deman to Richard Croll re: enforcement action _sﬁw:,_m“ nﬂmamn_m,o:m_
) deliberation
E-mail from Joseph Deman to Richard Croli re: license and Consent Reaulatory Preclusion:
E-mail with Order and Agreement with letter re: license attached. Contains £ . Y !
75 9/24/2013 2 ] ) ; ; . Public Safety and
attachment license information, ProTechnics employees' names, address and Securit
" contact information. ¥
E-mail with E-mail from scanner to Richard Croll attaching Radioactive Material Regulatory Preclusion;
76 9/24/2013 19 License No. and information, site location, ProTechnics employee Public Safety and
attachment . . ; . -
name, location and contact information. Security.
£-mail with E-mail from scanner to Richard Croll attaching Radioactive Material Regulatory Preciusion;
77 attachment 9/24/2013 19 License No. and information, site location, ProTechnics employee Public Safety and
name, location and contact information. Security.
E-mail with : E-mail from scanner to Richard Croll attaching Radioactive Material Regulatory Preclusion;
78 9/24/2013 5 License No. and information, site location, ProTechnics employee Public Safety and
attachment . . . .
name, location and contact information. Security.
o E-mail from scanner to Richard Croll attaching Radicactive Material Regulatory Preclusion;
E-mail with . . - . . ) .
79 5/24/2013 5 License No. and information, site location, ProTechnics employee Public Safety and
attachment - . . S
name, location and contact information. Security.
E-mail with E-mail from scanner to Richard Crol! attaching Radioactive Material Reguiatory Preclusion;
20 attachment 9/24/2013 3 License No. and information, site location, ProTechnics employee Public Safety and

name, location and contact information.

Security.
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E-mail from scanner to Richard Croll attaching Radioactive Material

Regulatory Preclusion;

81 E-mail with 9/24/2013 License No. and information, site location, ProTechnics employee Public Safety and
attachment . : . .
name, location and contact information. Security.
inspectio Regulatory Preclusion;
82 " aw ort o 9/24/2013 inspection of ProTechnics facility Public Safety and
P ’ Security
E-mail with E-mail from Francis Costello to John Chippo with cc's re: Pre-Impep mmmEmSE Preclusion;
83 10/2/2013 . \ . L , . Public Safety and
attachment File Review with attachment containing license information. A
Security.
Draft Regulatory Preclusion;
. Draft Inspection Report containing ProTechnics employees names, Public Safety and
84 inspection 10/3/2013 ) _ - . . - . .
Report address, contact informtaion, radicactive materials and locations. Security; Noncriminal
P investigation.
E-mail from Richard Croll to John Chippo, Joseph Deman, cc'ing Regulatory Preciusion;
85 E-maii 10/10/2013 Jennifer Noli forwarding e-maii from ProTechnics Employee with Public Safety and
employee information, radicactive material location. Security
- : ] Regulatory Preclusion;
I d Steve Acker, CCR dC . !
36 Ermail 10/10/2013 Email ﬂmﬁémm:.no_.m_mc w_,:n oyee and Steve Acker ichard Croll Public Safety and
regarding locations of oil and gas wells .
Security
Notice of Natice of Violation . Produced but redacted for delivery Regulatory Preciusion;
87 o 11/26/2013 confirmation number, site location information; ProTechnics Public Safety and
Violation . . .
employees names, Protechnics address, License No. Security
. . Regulatory Preclusion;
f Lisa Forney to J h De R . !
83 Ernail 11/26/2013 Email from Lisa Forney to Joseph Deman, Robert Zaccano, etc Public Safety and
regarding ProTechnics NOV, including license number .
Security
. ; s . . Regulatory Preclusion;
tice of violation f Lisa F to P !
89 :.oﬂ_nm. of 11/26/2013 redacted notice of violation from Lisa Forney to ProTechnics Public Safety and
violation employee

Security

13




E-mail from Lisa Forney to Robert Zaccano, Joseph Deman, Jennifer
Nall, Richard Croll; forwarding e-mail from ProTechnics emplayee to

Regulatory Preclusion;

90 mﬁ.ﬁBmw___ Emﬂ” ww\\w\\wwﬁw. 4 Lisa Forney and other re: response to Notice of Violation. Public Safety and
attachme Attachment contains ProTechnics employee names, address and Security.
contact information and radioactive material information.
. 12/6/2013- . . . i ) Internal predecisional
91 E-mail 12/9/2013 2 E-mail from Lisa Forney to Richard Croll re: enforcement action deliberation
Letter regarding November 26, 2013 Notice of Violation. Producted .
but redacted delivery confirmation number, ProTechnics employees Regulatory Preclusion;
92 Letter 12/23/2013 3 . . ' ) : Public Safety and
. names, ProTechnics Address, License No., ProTechnics employees’ e- .
. Security
mail addresses
letter from Lisa Forney ta ProTechnics employee re: enforcement of Regulatory Preclusion;
93 letter 12/23/2013 3 ¥ ’ Public Safety and
a CO&A R
Security
Persanal [dentification
” Email 12/23/13 - 2 Three emails between Lisa Forney of DEP and employees of Corelab | Information; Regulatory
1/4/14 including a personal cell phone number Preclusion; Public Safety
and Security
. . . . lat ion;
95 E-mails with | 12/23/2013 9 E-mails hetween ProTechnics employee and Lisa Forney, Jennifer WMMﬂnmeN ?Mnrcﬂo:
attachment -1/9/2014 Noll, John Chippo, re: stipulated penalties ) ty
. Security
Ernail with Email from Bridget Craig to Jennifer Noil regarding active radiation Reguiatory Preclusion;
96 4/2/2014 10 monitaring licenses, including license numbers for all facilities in the | Public Safety and
-attachment . . .
Southeastern Region Security
Addendum to Addendum to Consent Order and Agreement dated Nov. 2, 2010. Regulatory Preclusion;
97 Consent 5/7/2014 7 Produced but redacted for delivery confirmation number, Public Safety and
Order and ProTechnics employees names, Protechnics address, License No., Security; Confidential
Agreement proprietary technoleogy, ProTechnics telephone number. Business Information

14




E-mail frarm Stephanie Muzic to Lisa forney, Robert Zaccano, Joseph
Deman, David Allard, John Chippo, Joseph Melnic, Jennifer Noll, and

Regulatory Preclusior;

on application

98 mmﬁmmw__“ﬁ”_ﬁ 5/7/2014 8 Richard Croll containing license information with an addendum to a Public Safety and
en Consent Order and Agreement attached that has already been Security.
produced for the requester.
redacted letter from Lisa Forney to ProTechnics employee with Regulatory Preciusion;
bli d
99 letter 5/7/2014 6 sddendum to CORA Pu :n. Safety an
Security
Emaii between David Allard and Randolph Ragland regarding Regulatory Preclusion;
. 2/18/2015- . . . P . .
100 Email 2 ProTechnics tracer flowback, including specific isptopes and license Public Safety and
: 2/19/2015 . ) .
information Security
E-mail with £-mail from Bridget Craig to Jennifer Noll re: Active RAM licenses Regulatory Preclusion;
101 4/20/2015 1 with ICS codes 2900 & 2910 with spreadsheet attached containing Public Safety and
attachment o .
companies, license numbers, and addresses. Security
S Email chain between Joseph Melnic, Francis Costello regarding Repulatory Preclusion;
Email with 4/13/15- . . . . .. . ;
102 19 nonmedical reports, including ProTechnics, which includes license Public Safety and
attachment 4/14/15 . . . . -
infarmation, locations, and isotope types and amounts. Security
E-mail with 4/13/2015- E-mail chain between m_..m:nw Costello, Joseph _/\_m_.:ﬁ m:.a Jennifer mmmj_maoé Preclusion;
103 19 Neoll re: NMED Events with spreadsheet attached listing license nos., | Public Safety and
attachments 4/17/2015 . . . ) ;
location, type and amount of radioactive materials. Security.
Internal, Predecisional
memorandum Deliberations and
104 undated 37 internal memorandum on application deficiencies Regulatory Preclusion;

Public Safety and
Security
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Privilege Log

DEP Southcentral Office
Number of Document Date Documeat Description Exception Categories
pages Type
Meeting HonHWEMcKMnmm:mm notes MQSmoq\ ED.MS MMWM.WEQHM Oowmnnw_pnw o
7/12/2010 Settlement Conference Agen istributed to ProTechnics
§ 07122010 Moam %Ha ot the meeting) to discuss 06/15/2010 NOV about loss of control of |7 S0, RPA
] genda radioactive material from a flowback incident.
Meeting Log Meeting log sheet . O.osﬁam personal identifying information of DEP
1 07/12/2010 Sheet employees. It contains the names and information of ProTechnics PII, S&8, RPA
employees.
1 09/23/2010 Meeting Log jMeeting log sheet. Oouﬂmd..u._m personal identifying information of DEP PIL, S&S, RPA
Sheet emplovees and ProTechnics employees.
Agenda from the 09/23/2010 Meeting to further discuss the 06/15/2010
Agenda/Meet NOV znd ta discuss the pending/draft COA. This document contains the;
1 09/23/2010 ine Minutes License munber and references license conditions., as well as identifies {NCI, 8&S, RPA
g the well where the flowback occurred and contrel of radioactive material
was lost. Discussion of civil penalty matrix and civil penalty offer.
EFACTS Compliance History Report. Notes license number. Printed out
z 07/09/2010 | Efacts Report in preparation %9. the mnEonN‘ua Mcﬂmnanbon on 07/12/2010. 863, NCI, RPA
Handwritten notes. Documents intzmal discussions within DEP and
andwritten what .Ew&moua Eou.mﬁmmop needed .8 be ocg.na fiom PraTechnics.
2|{UNK Notes Identified contacts within ProTechnics, the hauling company, well [P, S&8, NCI, PN, RPA
owner/operator. Internal discussions on how to proceed in investigating
CroSs-program issues.
Handwritten notes. Documents discussions on Pyrotechnics operations.
2 UNK (Late Handwritten |Identified contacts ,.i.ﬁn ProTechnics, the hauling company, well IP, S&S, NCL PN, RPA
20097) Notes owner/operator, activity.
Penalty Matrix & Internal Notes from 09/23/2010 Meeting to discuss
06/15/2010 NOV and to discuss the pending/draft COA. License
Penalty Number, references to ProTechnics Operations, Weli Owner/Operator,
9 09/23/20101Matrix and  |specifics of license authorization, discussion of flowback/loss on control.jS&S, 1P, NCI, RPA
[Notes Internal justification of penalty per civil penalty matrix and guidance
considerations. Discusses findings of investigation.
8 08/23/2010 H\nmmﬂmﬁo.n WES:W of Legislators Covering the Area. Preparation for internal NCI, RPA
Information {discussion on next steps.
Meeting Log Meeting Log - DEP contact information, ProTechnics upper
2 12/18/2013 Sheet management names and contact information, meeting related to PIL S&S, NCI, RPA
investigation of flowback/ loss of contro] incident.
Agenda from meeting with ProTechnics and meeting minutes regarding
16 12/18/72013 .mfmangnﬂ moignﬂ Emm.om control w.EEnnﬂ. man cﬂ.woum._ rgasinmn notes on PN, S&S, NCL RPA
ing Minutes |the meeting minutes; well information, Information conceming

flowback/loss of control incident gathered during DEP investigation.




Privilega Log

DEP Southeentral Office
Number of Document Date Document Deseription Exception Categories
pages Type ,
’ Meeting discussion points regarding flowback / loss of control incident,
overview of gas well fracing material, tmeline at well site, review of
ather state Heenses, history of ProTechnics activity in Pennsytvania;
Meeting discussion of possible revisions to Pennsylvania license; Internal DEP
3 12/30/2009{Outline and |notes discussing ProTechnics history and possible action items; 1B, NCI, S&S5, PIL, RPA
log Discussion points concern flowbeck/ loss of control incident,
ProTechnics’ operating procedure ProTechnics dispesal activity of
radioactive material, ProTechrics plans for radionuclide tracing work in
Pennsylvania; well site aperator information, isotope information
Meeting Agenda for enforcement conference to discuss leense history,
NOV, and Cameron County Incident DEP staff handwritten notes on
Meeting copy of agenda about meeting discussion on timelins of events and
1 0771212010 Agenda wmomﬂunm used; The conference and what was discussed is directly related NCL PN, RPA
to the NOVs regarding the flow back Incident, Contact information for
DEP and ProTechnics ,
Meeting Log Meeting log sheet with DEF and mnoﬂoowbmnm direct contact information,
[ 05/19/2015 Sheet Log was for phone conference regarding COA and Operations. License (5&S, NCI, PII, RPA
number also on document.
Copies of the expired license. Contfains License number, references a
42008 - 2010 License license in another state, identifies contact information for ProTechnics  [S&S, RPA

and its employes.

Numerous EFACTS Screen Printouts - Contains License information,
activities, isotopes, license authorizations, ProTechnics contact S8S. NCL RPA
information, identifies Pyrotechnics personnel, includes payment record. ’ >
Printed in preparation for settlement conference.

New License. This license contains the Hcense number, conditions,
isotopes, quantities authorized, as well as the authorized use of the
radioactive materialg. It also contains operating and emergency

328 02/26/2010{License procedures from ProTechnics. It discloses contact information for S&S, CPL RPA
ProTechnics, as well as its employees. Training records and resumes are
also provided. Discusses a product that is patented by ProTechnics.

: Information tied to the license is specific to the patented material.

17{2010 Efact

8 12/01/2010{License License Amendment 1 (Same justification) S&S, RPA

7 12/02/2010fLicense License Amendment 2 (Same jusiification) ~ S&S, RPA

L 01/25/2011}License License Amendment 3 (Same justification) 3&8, RPA

4 03/08/201 1 {License License Amendment 4 (same Justification) S&S, RPA
Reciprocity License for ProTechnics. Document contains copy of out of :

7 39923|License state license and references license nuraber. Contzing License S&S, RPA

information, activities, isotopes, license authorizations, ProTechnics
contact information, identifies Pyrotechnics personnel.

Email chain between the DEP and Pyrotechnics, which discusses proper
2 06/25/2010{Emaii contact information for ProTechnics. Contact information for 8&S, PI, RPA
ProTechnics; Containg DEP contact information.

License Amendment Request (Cerrective Action under COA) Contains
1 11/082010|Letter license number, references license conditions, contains ProTechnics 8&S, RPA
contact information, as well as identifies ProTechnics personnel.




Privilege Log
DEP Southeentral Gffice

Number of
PRges

Document Date

Document
Type

Description

Exception Categories

11/01/2010

Email Chain

Email chain discussing terms of the COA between DEP representatives
and Pyrotechnics. Discusses the terms of the Draft COA and the
language contained within. Provides DEP contact information. Contains
the names of ProTechnics upper management and personnel.

[NCE, PL, S&S, RPA

04/17/2013

Letter

Letter between ProTechnics employees submitted to DEP concering
analysis of samples. Contains information regarding isotopes, well sites,
and license information, the names of ProTechnics upper management
and contact information; flowback material sample information related to
terms of COA

5&85, NCL, RPA

09/26/2013

Letter

Letter from ProTechnics to DEP regarding status of activity in
Pennsylvania using radioactive tracers and status of samples analyzed.
Names and contact information for ProTechnics upper Embmmngn well
and ownerfoperator jocation; flowback material sample information
related to terms of COA '

S&S, NCI RPA

10/22/2013

Email

Email from Well Owner/Operator to DEF regarding ailegations of failure
to notify DEP of well retums. Contains information regarding location
of well site, contains contact information of operator; Email is in
response to DEP's request for information for its investigation regarding
allegations of failure to notify.

S&5, NCL RPA

10/08/2013

Email

Email from Well Owner/Operator to DEP regarding contact information
for Owner/Operator. Contact information for owner operator;
Information requested by DEP as part of its investigation into allegations
of failure to notify

84c5, NCI, RPA

15

11/21/2013

Pyrotechnics
Business
Pamphlet

Contains description of the compeany; its services and its history; S&S -
Contains information of ProTechnics upper management; contact
information for company lecations; NCI: Information was provided to
DEP during its investigation for the flow back material/ loss of control
related to the COA

S&83, NCI, RPA

05/13/2011

Email Chain

Bmail chain betwsen the DEP and well operator regarding disposal of
waste from z well site and 2 DEP inspection; Contains well
owner/operator information; Containg DEP contact information; )
Information gathered as follow up from inspection regarding radioactive
material

&5, PIL NCL RPA

03/11/2011

Email Chain

Email Chain between DEP staff regarding the transpoit of containers of
residual waste from a well site; Contains DEP contact information;
Information related to NOV regarding flow back; DEP discussing status
of removal of waste and possible follow up ingpections

PIL, NCL, IP

05/12/2015

Email Chain

Email between DEP and Pyrotechnics discussing conference cail for
annual meeting required under COA for company's general operations.
$&3: name and contact information for ProTechnics upper management;
NCI: Information gathered related to COA and continuing investigation
on company's activities

8&8, NCI, RPA

12/29/2009

{Ecnail Chain

jEmeil chain between DEP employees discussing what type of license it

should require ProTechnics to have in Pennsylvania
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08/19/2003

Letter

Letter from EFA to ProTechnics regarding discharge of radioactive
materials that contain isotope information; isotope information, name
and contact information for ProTechnics upper management. Provided to
DEP during its investigation into the company’s operations.

S&S, NCI, RPA

13

05/15/2014

Email and
Attachment

Email from ProTechnics to DEP with attachments showing that their
shipper provided for the flowback sand on two well locations. Well
location; shipper information is also included. Information seat to DEP
for their continued investigation into ProTechnics' activities.

S&S, NCI, REA

12/16/2013

Email

Email from ProTechnics to DEP regarding flowback/ loss of control
incident and scheduling meeting. DEP contact information included.
Information relates to DEP's investigation into incident

WNCI, PII, RPA

22]

Nov 2013 - Dec
2013

Emails/
Letters

Emails and Letters between DEF and ProTechnics regarding COA and
NOV for viclations of 2013 regarding failure to notify DEF about the
flowbaek/loss of control incident. DEP contact information and Contact
information for ProTechnics upper management is included. Also well
location information is included. ProTechnics provided DEP information
for DEP's investigation into the flowback/ loss of control incident.

PII, S&8, NCI, RPA

09/19/2010

Email

Email between DEP attorney and DEP staff regarding draft of Well Site
Agreement; Email containg information from attoiney to clients
concerning draft well site agreement. DEP direct contact information
also included. -

PII, ACP/AWP

16/24/2010

Email Chain

Email chain between DEP 4nd ProTechnics discussing COA and
arranging meeting for discussing the COA for flowback/! loss of control.
Contains DEP costect information, Contains contact information of
ProTechnics upper management. Containg information regarding DEF's
investigation into the flowback incident

PIL, NCI, $&8, RPA

06/10/2010

Email Chain

Email chain between DEP staff regarding flowback/ lass of control
incident and what next steps DEP should take. DEF direct contact
information is included. Isotope information is included. DEP staff
discussing iritial incident and what next steps to take regarding
enforcement and further inspection. ]

P, IP, S&8, RPA

17

05/21/2010

wmuan

McKean County Landfill report on flowback May 2010 incident with
ProTechnics. Report was submitted to DEP as part of its investigation
into the incident. Email contains owner/operator well infermation

NCI and 348, RPA

01/04/2010

Einail

Email between DEP and ProTechnics regarding approval for decay in
storage. ProTechnics upper management contact information included.
Personal notes regarding type of approval needed on email printout;
Information gathered during DEP's investigation into company
gperations.

PN, S&8, NCI, RPA

01/04/2010

Email

DEP internal staff email on weekly update of ProTechnics reciprocity
licensee status and flowback investigation. Internal discussion on status
of discussion with ProTechnics on reciprocity license and next steps
DEP must take in resolving flowback incident. Information regarding
Well Qperator and isotope is included.

S&S, IP, NCL RPA

06/21/2010

Email

DEP internel staff email regarding pre meeting before meeting with
ProTechnics to discuss NOV. Discussion between staff on next steps and

who should attend meeting

P
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Letter from ProTechnics to DEP regarding response to DEP letter

2 02/09/2010(Letter regarding possible modifications to license and contro] aver the well site {S&S, RPA

Contact number for ProTechnics is included.

Letter from DDEP to ProTechnics regarding meeting to discuss NOV

regarding flowback incident. License number and ProTechnics upper

management contact information is provided. It is part of DEP's

investigation into the flowback incident.

Email from DEP to ProTechnics alerting company NOV was mailed;

1 06/15/2010|Emaii DEP direct contact information and ProTechnics upper management S&S, PIL, RPA

contast information is included.

Letter from DEP to ProTechnics following up on meeting regarding

NOV on flowback /loss of control incident, detailing corrective actions

. Letterand ProTechnics must take, documents provided by pyrotechuics and

4 077152010 Attachment documents DEP still needs; also copy of email sending out letter; DEP  |NCIL, S&3, PIL, RPA
*  |direct contact information is included. Information on the well site and

isotope is included. Informetion on next steps in investigation is

2 06/21/2010|Letter 5&38, NCIL RPA

included.
Nuclear Internal email with DEP direct contact information, Report attached that
Materials was given to NRC that documents the type radioactive material, the
3 08/12/2010{Event " |activity of it, volume of it and concentration, provides location NCI, S&8, PIJ, RPA
Database information for where the material was talen, report also lists license
Report number .
Internal email chains between DEP staff. DEF direct contact information
08/09/2010 - . . |on email. Attachments to emails include well site surveys that list
i 08/16/2010 Emall Chains activity, identify well location, drawings of site and description of where NCL, &8, H”_F RPA
material is
. |Email between DEP and ProTechnics stating revised COA is sent. Email
! 10/07/2010|Email has direct contact information for DEP and ProTechnics S&S, PIL, RPA
Email between DEP and ProTechnics, DEP asked ProTechnics for
1 09/24/2013|Email information on the well sites, reversals and surveys. DEP and S&8, PIL, NCI, RPA

ProTechnics diract contact information.

Letter from ProTechnics responding to 11/26/2013 NOV regarding
flowback /loss of control and failure to notify prior to tracing incident.

ProTechnics direct contact information included, identifies weils that 8&8, PII, NCI, RPA
were traced and describes ProTechnics operations

Email between DEP and ProTechnics. DEP asked ProTechnics for

1 (19/24/2013 jemail information on the well sites, reversals and surveys. DEP and S&S, PIL NCI, RPA
ProTechnics direct contact information.

Email DEP staff forwarding email from ProTechnics regarding flow
1 10/10/2013{email back incident. Email identifies wells, identifier information from S&S, NCL RPA
ProTechnics, ProTechnics direct contact information

3 12/06/2013 [Letier
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Email from ProTechnics to DEP. ProTechnics providing response to
NOV and notifying that they will pay stipulated civil penalty. Contains
direct contact information for ProTechnics and DEP. Attached to email
9 Q1/09/2014(Email |is Jan 3, 2014 letter that ProTechnics was putting in the mail. The 3&S, NCI, PIL, RPA.
attached letter [et DEP know there was a change in radiation safety
officer. Has ProTechnics account number on copy of check that was
attached to email

Email from ProTechnics asking DEP to verify where to send letter to.

Email has direct contact information for DEP and ProTechnies. S&S, NCL PIL RPA
Email with letter attached from DEP to ProTechnics stating DEP
received penalty payment and discussing changes to well site agreement.

-Hdentifier information for ProTechnics and license number, DEP direct S&S, NCL PIL RPA
contact information is also on document

Ernail with tracking information for letter ProTechnios sent. Hag S&S RPA
ProTechnics direct information ’
Email chain between ProTechnics to DEP conceming draft
acknowiedgment form/ well site agreement and copy of Jan 3, 2014 letteq
9 01/09/2014|Email Chain [regarding change in radiation safety officer. Has ProTechnics account  |S&S, NCL PIL, RPA
numbers on copy of check, Corntains direct contact inforration for
ProTechnics and DEP. )

Initial email from ProTechnics providing response to NOV flowback
floss of control. Rest of email chain between DEP staff only discussing

ProTechnics responses regarding the incident. Direct contact information S&S, NCI, PIL IF, RPA
for ProTechnics and DEP.

Email from ProTechnics to DEP with attachments. It has ProTechnics
direct contact informsation. Provides names of wells, radicactive activity S&S. NCL RPA
at the well, isctopes used at the well, references other state license for ? ?
radipactive material, provides radioactive sample results

Email from ProTechnics to DEP with attachment. Courtesy copy of latest
license amendment request. Copy of letter dated 02/06/2014 that
contains license number, contact information for ProTechnics and
discusses change in radiation safety officer.

Email with attachmeat from ProTechnics to DEP. License amendment
request amending language in license to include instruction of handling
well returns containing ProTechnies tracer techrology acknowledgment
from. Pyrotechnics contact information included.

Letter from DEP to ProTechnics with enclosure of ProTechnics
07/13/2010 letter. DEP Letter acknowledges DEP received ProTechnics
{efter and revised draft of well tracer agreement. Letter notes
deficiencies, contains ProTechnics license number and contains specific
license conditions, discusses PraTechnics operations and handiing of
material, references specific ProTechnics employees. The 07/13/2010
ProTechnics documents identifies radicactive material used and
discusses company's Gperations.

3 01/09/2054|Email

2 01/15/2014{Email

1 01/09/2014 (Email

2 12/09/2013 |Esmail Chain

6 02/04/2014}Email

2 02/06/2014Bmail S&S, NCI, RPA

4 05/15/2014|Esmail S&S, NCI, RPA

8 07/23/2010] Letter $&8S, NCI, RPA
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Lh

07/08/2010

Letter

Letter from ProTeclmics to DEP. Follow up to incident of 06/1/2010.
Identifies isotopes and activity and volume. Identifies well owner
operator, name of well included, contains ProTechnics' guidance for
handling of tracers

S&S, NCL RPA

08/02/2010

Email

Iuternal Email chain between DEP staff discussing well site agreement
and what should be tied into company’s license, contains ProTechnics'
license number, Containg DEP direct contact information. DEP attorney
included in chain providing advice to DEP staff.

S&S, NCI, ACP/ACW,
I?, RPA

01/15/2014

Letter

Letter from DEP to ProTechnics stating DEP received penalty payment
and discussing changes to well site agreement. Identifier infermation for
ProTechnios and license nuraber, DEP direct contact information is also
on document. Also contains tracking information.

S&S, NCI, PII, RPA

04/23/2014

Letter

Letter fiom DEF to ProTechnics regarding addendum to COA for flow
back issues and revised weil owner/operator agreement, has ProTechnics
license number and discusses tracer technology, has both DEP and
ProTechnics direct contact information.

34&8, NCL P, RPA

[

02/08/2010

Letter

Letter from well owner/operator to DEP documenting cleanup following
flowback /loss of material incident. It has well owner/operator
information, well pad location, survey results. :

S&S, NCI, RPA

01/26/2010

Email Chain

Internal email chain in DEP forwarding email from ProTechnics. Well is
identified and contact information from ProTechnics provided. Attached
to email is incident report from ProTechnics regarding flowback
incident.

S&S, RPA

—t

01/07/2010

Email Chain

{Internal email chain between DEP staff discussing root cause of

flowback incident and isctope information, discussion deciding next
steps and reviewing regulations that were potentially viclated, DEF
direct contact information included.

1P, NCI, S&S, RPA

05/11/2011

email chain

Internal email chain between DEP staff. Transporter of cadioactive
material information is included. Email chain documents movement of
material back to well pad. Provides isotope and well owner/operator
name and general location of well. It identified residual waste processor.
DEP direct contact information is provided.

IP, NCI, 8&8, PIL, RPA

—_

04/01/2008

Tetter

Copy of letter sent to ProTechnics regarding issuance of reciprocity
license; references PA and out of state license number, contact _
information for DEP and ProTechnics is included

NCI, S&S, Pil, RPA

1/12/2010

Email Chains

DEP internal email chain discussing flowback incident and cross
program violations and enforcement strategy, it notes ProTechnics
license conditions, it discusses well owner/operator, hauler and waste
processor information. DEP attorney included in email chain.

IP, NCI, $&8,
ACW/ACC, RPA

N

01/08/2G10

Email

DEP internal email from DEP technical staff to their attorneys and senior|
management discussing root cause of flowback incident, isotope
involved, processing of waste and reporting requirements. Includes DED
direct contact mformation

1P, NCI, S&S,
ACW/ACC, PIL, RPA

b

12/22/2009

Emazil Chain

DEP internal email chain discussing flowback / loss of control incident.
Tt references isotope and activity, references other third-parties involved

8&8, IP, NCI, RPA

such as Iandfills and waste generator.
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12/23/2009

Email Chain

Emai! between DEP and third party consultant confirming that
radipactive material came from ProTechnics and summarizing flowback/|
loss of contrel incident. Information in emai} identifies patent
information in well tracer, isotopes used, references NRC and other statz
license numbers, identifies well ownet/operator. Cantains DEP direct
contact information.

S&S, NCI, PII, RPA

20

12/22/200%

Email Chain

Email between DEP and third party consultant discussing radio active
tracers with attachment about research from 1994 for radioactive tracers
and review of principle design and application. Also attached is copy of
a license for a company with the NRC. Informaficn was gathered asa
result of flowback incident to gain more information about the tracer
technology and how it is [icensed. DEF dirsct contact information is
ncluded.

NCL 5&S, PIL RPA

1171272009

Letter

L etter from DEP to ProTechnics about an inspection identifying well
site, contains license nurmber. It also has ProTechnics contact
information. [nspection report is attached to letter.

S&S5, NCI, RPA

11/12/2008

Letter

Letter from DEP to ProTechnics with enclosure of inspection report. It
has ProTechnics license number, references out of state license, activity,
patent tracer information, isotopes. It also has ProTechnics contact
informatiosn.

S&S8, NCI, RTA

01/21/2010

Email Chain

Iatersal DEP email chain discussing waste management program's
investigation into the well ownerfoperator where the flowbacks loss of
control tock place. It discusses compliance and enforcement strategy. Tt
notes the [ocation of the well, hauler, isotope, and well owner/eperator. It
documents actions following the incident. Attached to the smail are
waste inspector report and NOV dated 6/24/2010. It has DEP direct

" |contact information.

NCI, S&S, PI, IP, RPA |

09/22/2010

Email

Internal DEP email between regions discussing which region should do
inspection of ProTechnics. It also has well location information,
discussion of ProTechnics work in PA, and [icenss number. DEP direct
contact information included.

IP, 5&S, PII, RPA

08/12/2010

Email

Internal DEP email to DEP attorney requesting legal advice about what
should be contained in the COA regarding the flowback/ loss of control
incident.

IP, ACC, NCI, RPA

08/25/2010

Email with
Attachments

Internal DEP email regarding he disposal at the well site. It provides
pictures of disposal at well site, identifies well site, and provides
ProTechnics contact information.

IP, NCI, S&85, RPA

Lt

12110 - 8/2/10

Email Chain,

Internal DEP email with DEP counsel discussing well site agreement and|
ProTechnics' 30 day report, DEP direct contact information is included.
Document discisses well owner/opérator name.

ACC/ACW, IP, NCI,
S&S, PII, RPA

[

08/0%/2010

Eznail Chain

Internal email chain between DEP staff discussing the investigation into
the flowback incident that identifies well site and discusses surveys that
detect radiation level. DEP contact information is included.

PIL, NCL S&S, RPA

08/25/2010

Ermail Chain

Internal email chain directed to DEP counsel discussing revised
owner/operator agreement. DEP signature block is included. It includes

S&S, NCI, ACC/ACW,
[E, PII, RPA

names of owner/operators.
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08/26/2010

Email Chain

Email from DEP counsel to DEP staff regarding owner/operator
agreement. DEP direct contact information included.

ACC/ACW, IP, NCI,
PIT

r—t

08/27/2010

Email

Email from DEP staff to DEP counsel regarding owner/operator
agreement. DEP direct contact information included.

ACC/ACW, P, NCI,
218

—

21/24/2009

Emai! Chain

First emaif is Internal email discussing next steps DEP must take for
flow back/ loss of control incident. Email chain forwards email from
ProTechnics which documents flowback / loss of control incident. Email
provides activity and isotope information, identifics location of gas well

IP, NCI, S&85, RPA

s

12/22/2009 -
12/24/2009

Email Chain

Photocopy of portions of emzil chain between DEF and ProTechnics
regarding MSDS for the patented tracer. [uformation 2bout the well
owner operator and the isotopes used are alsc provided.

NCI, 5&8, CPL, RPA

(V8]

01/04/2010 -
01/05/2010

Email Chain

Email chain between DEP and ProTechnics follow up discussion on
flowback / loss of control incident. [dentifies isotopes and well
owner/operators. It has DEP direct contact information and discusses
tracer technology.

CPI, NCI, S&S, PIL,
RPA

02/02/2010

Email Chain

Email chain from ProTechnics to DEP committing to follow up with
waste processor and well owner/operator regarding the flowback/ loss of
control incident. The email chain contains information about the isotopes
and ProTechnios contact information. It also has DEP contact
information,

PIL, S&5, NCI, RPA

01/29/2010

Email Chain

Email from DEP to ProTechnics discussing tracer operations, foflow-up
actions from flowback/ loss of control incident. Identifies isotopes and
well owner/operator and waste processor. It contains direct contact
information for ProTechnics and DEP.

PII, 8&8, NCI, RPA

13

12/23/2009

Email Chain

Email chain between DEP and third party consultant concerning recap of]
events of flowback / loss of control eveat and providing guidance on
NRC and other state ficenses for using & radioactive tracer. It notes the
isotope ProTechnics uses. It identifies the waste processor facility, well
owner/operator. [t provides radiation levels. It contains DEP direct
contact informatiorn. It includes attachment of NRC technical assistance
guidance document from 1595.

PIL, &3, NCI, RPA

01/08/2010

Email Chain

Internal email chain between DEP staff discussing flawback /loss of
control event, regulations and possible violatiens for ProTechnics, the
transporter and the waste processor.

S&S, NCL IP, RPA

12/2372009

Email Chain

Email chain between DEP staff and third party consultant discussing
disposal options and guidance fraom NRC and another state where
ProTechnics is licensed. Document mentions isotope ProTechnics uses.
DEP direct contact information is provided.

§é&8, PIL, NCI, RPA

12/31/2009

Enrail Chain

Internal DEP email chain regarding lab test results of 2 tracer sample. It
identifies isotope and the activity.

S&S, NCL RPA

12/31/2009

Email Chain

Internal DEP email discussing what happened during meeting with
ProTechnics, discussing options of handling flowback, and discussing
license approaches from other states. DEP direct contact information is

PIL, 8&S8, IP, NCL, RPA

included




Privilege Log
DEP Southeentral Office

: — . .
Numberof 1., @ @ entDate |D0CUmeR Description Exception Categories

pages Type

Internal DEP email with general discussion of flowback /loss of contro!
: incident and proper handling of materjal. It recaps meeting with

2 01/04/2010|Exmail Chain |ProTechnics. It discusses isotopes used by ProTechnics. [t notes PII, S&S, NCL, [P, RPA
ProTechnics PA and other state license numbers, it identifies waste ) —
processor and transporter. It has DEP direet contact information.

) Internal DEP email discussing Texas A&M wash test, procedures
2| 01/08/2010|Email Chain |associated with the test and references ProTechnics patented tracer mwwzﬁu S&S, PIL L7,
material. It has DEP direct contact information.
Internal DEP email chain forwarding injtial email from ProTechnics
" . Jregarding ProTechnics presentation on its patented tracer technology.  |CPI, NCI, S&S, PII, [P,
4 O1/16/2010Emzil Chain The Internal DEF email chain discusses leach tests and disposal options [RPA .
for flowback. Document has DEF direct contact information, ;
. Internal DEP email chain distributing ProTechnics and well -
1 01/28/2010Email Chain |owner/operator NOVs. DEP direct contact information. Discussion on |PIE, NCL IP, RPA. .
DEP next steps.
4 03/16/2010|Email Chain WHMMM DEP email chain regarding a lab test result on the tracer that was [P, NCL RPA
Email chain from ProTechnics to DEP discussing waste sample from
2 01/28/2010{Email Chain [{lowback incident and discusses activities. It has contact information for {NCL, 8&S, RPA
ProTechnics.

Email from ProTechnics to DEP discussing disposal options with [ page NCL S&S, RPA
attachment. Direct contact information for ProTechnics included. ’ _
Email from DEF to ProTechnics discussing disposal options. Contains

contact information for ProTechnics. NCI, 5&S, RPA
Email chain from ProTechnics to DEP with attachments discussing .
sample results and exposure caloulation. Attachment is drawing of well
site that was surveyed with radiation readings. The second attachment
provides radiation levels and identifies the isotope. The third attachment
is an exposure decay chart. ProTechniss direct contact information is
provided.

Email from ProTechnics to DEP. ProTechnics request for extension on —
1 01/20/2010(Emaif Chain {30 day report requirement. It has the name of the transporter, provides  |S&S, NCIL, RPA
location of the well.

Email from ProTechnics to DEP providing sample analysis results for
frack waste identifying the isotope and information on activity, The S&S, NCL RPA
attachments are the analysis printouts. ProTechnics contact information i
is provided.

Internal Email with DEP staff and includes one attachment which is a

1 12/23/2009|Emaii print out of PEAKEASY. Discusses well tracer waste at waste processor |IP, S&S, NCI, RPA
fucility, identifies isotope and provides a spectrum, . _—
Internal Email between DEP staff discussing ProTechnies regulatory )
requirernents and enforcement. [t has direct DEP contact information. NCE 1P, PIL RPA

2 (1/28/2010|Email Chain

1 01/26/2010|Emaii Chain

4 01/21/201C|Email Chain 3453, NCI, RPA C

10 01/28/2010|Email Chain

3 11/19/2015[Email
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01/05/2010

Email

Internal DEP email forwarding 1/4/2010 ProTechaics email and
lattachment. The ProTechnics email that was forwarded has two

attachments and the company's contact information. Oneisa
presentation with information regarding the tracer technology that is
patented and how it is used. The other attachment is a 1991 Texas A&M
University letter discussing testing and development. The Internal DEP
email forwarding this information has DEP direct contact information
and discusses disposal and flowback issues.

mﬂ.w%ﬁmunm.m.znurﬁ
RPA :

03/23/2010

Finail

Intemal email between DEP staff with photos attached documenting an
inspection of 2 well site following a flowback/ loss of contrel event. It
identifies the well owner/operator and also the transporter. [t identifies
the isotope and provides radiation readings. It contains ProTechnics
direct contact information and information about the well site location. It
has DEP direct contact information.

NCL S&S, PI, RPA

01/26/2010

Email

Fimail sent from ProTechnics to DEP with an attachment of an incident
teport for the well pad. The attachment provides well location,
documents waste processor and transporter, it provides radiation
readings. It also diseusses ProTechnios operations and follow up. It has
ProTechnics direct contact information.

NCL 8&8, RPA

12

12/29/2009

Email Chain

Email chain with attachment between DEP and ProTechnics, The chain
forwards an email from ProTechnics that has documents they sent to
DEP in advance of a mesting with DEP. ProTechnics' email discuses the
patented tracer technology, flowback procedure, surveying and sampling|
The attachment includes a copy of their out of state license. The emaiis
contain direct contact information for ProTechnics and DEP,

NCI, &S, PI, RPA

24

12/30/2009

Email Chain

internal Email between DEP staff giving everyone a copy of the Kansas
well logging guidance decument DEP direct contact information is
imcluded.

NCI, PI, RPA

(1/24/2010

Emait Chain

Internal email between DEP staff discussing PreTechnics tracer
technology and applicable regulations. It references ProTechnics' out of
state Hcense, it references waste processor, isotope, well owner/operator
and material. It has DEP direct contact information

(NCL PIL 8&5 , IP,
RPA

85

12/28/2009

Email Chain

Bmail chain between DEP staff and ProTechnics. ProTechnics provided
patents of their tracer technology and associated literature. Direct contact
information for both DEP and ProTechnics ig included.

NCL PIL, S&S, RPA

12/24/2009

Email Chain

Email chain between DEP staff and New Jersey Department of
Environmental Protection. It includes and attachment pictures of the
hauler, The email discusses patented tracer technology, identifies
isotope, identifies well owner/operator, and discusses activity at the site.
DEP direct contact information is included.

NCI, 8&8, PII, RPA

01/:3/2010

Email

Ernail from DEP staff to the DEP Secretary providing a briefing of the
flowback/ loss of control incident. It identifies the well owner/operator,
location of the well, the hauler, waste ?.omnmmop and isotope. It discusses
violations and references out of state license. DEP direct contact

information is included.

I, NCI, S&S, PII, RPA




Privilege Log
DEP Southeentral Office

Number of Document Date Docament Description Exception Categories
pages Type
‘ Internal email between DEP staff discussing strategy and plans for
. enforcement regarding the flowback/ loss of control incident. It contains
z 012772010 Esmail information about the isotopes. DEP direct contact information is I?, NCI, S&S, PIL RPA
included.
Email from ProTechnics to DEP with attachments providing a list of
& 01/22/201¢Email wells and dates of work. It identifies all well locztions and well S&S, NCI, RPA
owner/aperators. It provides ProTechnics direct contact information.
Email is between New Jersey Department of Environmental Protection
2 01/05/2010|Email and DEP. It discusses activity, the isotope, and volume of material S&8, NCI, RPA
injected. It also provides information about the waste hauler.
Internal Email between DEP staff discussing the major advisory action
N . |For enforcement for the flowback / loss of control incident. DEP direct
3 09/01/2010(Email Chain contact information is included. It discusses well owner/operafor, [P, P, NC, S&3, RPA
identifies well site, and discusses ProTechnics license.
Internal email between DEP staff with attachments of draft NO'Vs for
ProTechnics, the well owner operator, the hauler and processor. The
13 01/19/201¢{Email NOVs describe the flowback/ loss of control incident, identify the site of {IP, PII, NCI, S&8, REA
the well, identify the radio active material used and reference the
technology. DEP direct contact information Is included.
Email from DEP to NRC and provides copy of ProTechnics' patent dated
. . |5/20/1997. The email discusses ProTechnics operation. DEP direct
? 02/19/2015|Email Chain contact information is included. The patent is WE. their tracer technology. PIL NCL 8&5, RPA
1t discusses the radioactive component and how it is prepared and used.
Well Tracer Notifications, Signed Well Site Agreements & Job Site
Survey Forms. Contains locations of wells, name of well owner/operator,
Pyrotechnics contacts/personnel, activity, isotope, map of well site,
59{2009 - 2013 Agreement  |documentation of training for Pyrotechnics Authorized users., S&S8, NCI, CPL, RPA
latitudeflongitude of well, directioas to well site. Documents were
requested and submitted as part of our investigation. Reference to
patented tracer material,
Photograph of well site- Name of well site and owner/operator - map of
1[JUNK Picture site; lecation of well site and owner/operator names. Part of investigation|S&3, NCI, RPA
by DEP into ProTechnics
12/28/2000 - Company ProTechaics company infarmation regarding their isotope tracer
9 Prometional [technology , patent Information. The information provided to DEP for its|CPI, NCI, RPA
1/15/10 . . Lo T ) . .
Information |investigation inte the company's business operations
Check
3 10/4/2010(Invoice and  |Check Receipt -check and receipt of check related to COA NCI, PII, RPA
receipt
Material Material Safety Data Sheet - isotopes and their characteristics;
6 7/26/2006|Safety Data  |ProTechnics patent material about isotopes It uses. Information gathered (CPI, 5&3, NCI, RPA
Sheet during DEP's investigation into company opetations
Report to NRC discussing incident where alarm went off from a truck
HOOQ Repert |hauling frack sand containing radicactive material; status of DEF's
L 12/2212009 to NRC investigation into the incident and notification that site is secured; S&5, NCL RPA

isotope information and ProTechhics license number




Privilege Log
DEP Southeentral Office

Number of Document Date Document Description Exception Categories
pages Type ]
Well Site List of Well Sites ProTechnies is at and directions to each ww.w.
2 Feb-10 ! Directions fo the site that use radioactive material; Information gathered {S&S, NCL, RPA
Infermation I R X
by DEF during its investigation Into corupany operations
1 1/26/1993 | Patent A copy &.. ProTechnics’ patent mo..w ﬁ.rnw. tracer technology. It discusses the CPL S&S, NCL RPA
radioactive component and how it is prepared and used.
Draft COA regarding flow back incident/ loss of material ; Handwritten
notes on document; It has ProTechnics' license information,
14 2010} Agreement  lowner/operator information, well location information, ProTechnics IP, PN, 8&S, NCI, RPA
contact information; Information in draft document regarding DEP's
investigation into flowback incident
3luNT Copy of = Partial copy of radioactive material license with handwritten notes; Noteg PPN
Licease regarding isotopes half life and decay; Review of license ’
3 1/13/2014[>AF Cheeks \ppp ioternal routing numbers and codes for penalty checks PII
‘Transmittal
Penalty caloulation related to NOV for failure to notify DEP; well site
3 11/2/2010|8preadsheet |informaticn, materials used, estimated penalty calculation. Information ifS&S, iP, NCI, RFA
: chart from DEP's investigation into ProTechnics
Draft COA regarding flow hack incident/ loss of material; ProTechnics'
) license information, owner/operator information, well location
12 2010¢Agreement information, ProTechnics ncMEhﬁ informatien; Information in draft 848, IP, NCT, REA
document regarding DEP's investigation into flowback incident
Draft Radioactive tracer well site agreement; DEP staff personal notes
6|UNT Agreement |editing document; DEP internal review of edits to agreement; PN, I, S&S, RPA
) ProTechnics license information is included.
Draft COA regarding flow back incident/ loss of material ; It includes
ProTechnics' [icense mnformation, owner/operator information, well
12 2010 >mamm8.wn_ﬂ location information, ProTechnics contact information; Information in 8&S, I, NCI RPA
draft document regarding DEP's Investigation into flowback incident .
Inspection DEP inspection Hmux.uﬁ from Southeast Regional Office. Cmnm
4 9/24/2013 Renort ProTechnics' loense number, identifies isotope activity and information, |S&S, NCIL, RPA
P provides well location information
Internal DEP email regarding follow up investigation and included
4 §/25/2010|email attached pictures of well pad, burial site and picture of sign with Contact |S&S, NCI, RPA
information for ProTechnics
NOV that was provided with redaction. Attached to NOV is inspection
NOV and report dated 9/24/2013 regarding flow back/ loss of control and failurs to
8 11/26/2013|Inspection  [notify DEP prior to tracing 4 well. Both documents contain license $&S, NCL, PII, RPA
Report number, isotopes, radivastive material, points of contact for well
ownerfoperator, DEP and ProTechnics contact information
Email chain between DEP and ProTechnics regarding draft COA. Draft
COA regarding flow back incident/ loss of material; - ProTechnics'
Draft COA  |license information, owner/operator information, well location
17 12/15/2010|_ 4 email  |information, ProTechnics contact information; - Information in draft | ~oco b PIL RPA

document regarding DEP's investigation into flowback incident, DEF

Contact information included




Privilege Log
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ber of D t - . .
Number o Document Date [0 Description Exception Categories -

pages Type

Letter from DEP to ProTechnics regarding draft COA. Draft COA
regarding flow back incident/ loss of material; ProTechnics' license
information, owner/operator information, well location information, : :
ProTechnics contact information; Information in draft document S&S, NCI, PIL RPA
regarding DEP's investigation into flowback incident, DEP contact
information included

Letter from ProTechnics to DEP regarding draft COA. Draft COA
regarding flow back incident/ loss of material; ProTechnics' license
information, owner/operator information, well location information,

ProTechnies contact information; Infermation in draft document S&S3, NCL PIL RPA.
regarding DEP's investigation Into flowback incident, DEP contact
information included .
Courtesy ernail from DEP to ProTechnics regarding draft COA latter
with attachment. Draft COA regarding flow back incident/ loss of
material; ProTechnics’ license information, owner/operator information,

well location information, ProTechnics contact information; Information S&S, NCL PIL RPA
in draft document regarding DEP's investigation into flowback incident,
DEP contact information included

Letter from DEP to ProTechnics regarding draft COA. Draft COA
regarding flow back incident/ loss of material; ProTechnics' Fcense ,
information, owner/operator information, well location information,

ProTechnics contact information; Information in draft docurnent S&8, NCI, PIL, RPA
regarding DEP's investigation into flowback incident, DEP contact
information included

Letter from DEP to ProTechnics regarding draft COA. Draft COA
regarding flow back incident/ loss of material; ProTechnics’ license
information, owner/operator information, well location information,

ProTechnics contact information; Information in draft document S&S, NCL PIL RPA
regarding DEP's investigation into flowback incident, DEP contact
information included, Alsc attached email with courtesy copy.
Email from DEP to ProTechnics with attachment of executed COA.
COA regarding flow back incident/ loss of matetial; ProTechnics'
license information, owner/operator information, well location

information, ProTechnics contact Information; Information in draft S&S, NCL PIL RPA
decument regarding DEP's investigation into flowback incident, DEP
contact information included. :

15 9/30/2010|Letter

15 9/23/2010|Letter

15 8/30/2010femail

15 10/7/2010|Letter

17 10/25/2010|Letter

16 11/2/2010]email

NOV to well owner/operator sumnarizing flowback incident / loss of
control of material. NOYV is for failure to characterize waste and properly|
disposing it. The document references ProTechnics license number in
Pennsylvania and other states. DEP direct contact information included.

2 17282013/ NOV 8&8, NCL PIL RPA

1 1/15/2010]effects report |Compliance history of ProTechnics. MNCL RPA
Draft inspection reports and draft letter from 10/29/2009 inspestion.
Draft Picture included of ProTechnics’ apparatus for tracing the well.
Inspection  |ProTechnics license number, isotope and its use, general operations of  |S&S, NCL RPA -
Report ProTechnics, References out of state license number. [t also has direct '
contact information for ProTechnics.

8/26/2008,

B3| 0202000

LJ
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pages

Document Date

Document
Type

Description Exception Categories

1/28/2010{NOV

The NOV was issued to¢ ProTechnics for flowback / logs of control event]

was used, license number, patented tracer technology, well
awner/operator, personal contact information for DEP and ProTechnics.

This document was provided in the 2/29/16 RTKL response with
redactions. The following was redacted fromt the document: isotope that Mmmuﬁm%.m, NCL CPL

L

6/15/2010{NOV

The NOV was issued to ProTechnics for flowback/loss of contral
incident. This document was provided in the 2/2%/16 RTKL response
with redactions. The following was redacted from the document: a

owner/foperator, the license number for ProTechnics, the location of the
well, Efacts identifier information, license conditions, and ProTechnics
contact information.

description of the use of the patented radioactive fracer, isotope, well S&S, NCL, CPI, RPA

L)

11/26/2013[NOV

The NOV was issued to ProTechnics for flowback / lass of control event]
This document was provided in the 2/29/16 RTKL response with

for ProTechnics, patented tracer technology, isotope, the well, the well
owner/operator and well sife name. )

redactions. The following was redacted from the documnent: contact PI, S&S, NCI, CP,
information for ProTechnics and DEP, Efacts identifiers, license number [RPA

15

11/2/2010|COA

The COA was issued to ProTechnics for the two incidents involving
flowback/ [oss of controf events. This document was provided in the

from the document: contact information for ProTechnics and DEP,
license numbers, the out-of- state license of ProTechnics, patented fracer
technology, isotopes, the wells, license conditions and contact
information the well owner/operator.

2/25/16 RTKL response with redactions. The following was redacted PIL, S&S, NCL CPL
RPA

COA

5/7/2014 Addendum

The COA Addendum was issued to ProTechnics to have it alter jts well
owner/operator agreement. The agreement includes an acknowledgement
between ProTechnics and well owner/operator, confirms that they had

discussion about flowback incidents and were given instructions ¢n what

ProTechnics. This document was provided in the 2/29/16 RTKL
response with redactions. The feilowing was redacted from the
document: license number, and contact information for ProTechnics and

DEP.

to do in a well reversal event, and provides contact information for PI0, S&S, NCL RPA
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Abbreviations [Meanings
CPI Confidential Proprietary Information 65 P.S. § 67.708(b)}(11)
IP Internal Pre decisional Deliberative 65 P.S. § 67.708(b)(10)
NCI Noncriminal Investigation 65 P.S. § 67.708(b)}(17)
PII Personal Identifier Information 65 P.S. § 67.708(b)(6)
S&S Safety & Security 65 P.S. § 67.708(b)(3)
PN Personal Notes 65 P.S. § 67.708(b)(12)
Attorney-Client Work Product
A public record protected by the attorney-work product privilege as
ACW/ACC defined in 65 P.S. § 67.102./ Attorney Client Communication A
public record protected by the attorney-client privilege as defined in
65 P.S. § 67.102
Radiation Protection Act, Regulations and Regulatory Preclusions
RPA 35 P.S. §7110.102,35 P.S. § 7110.301, 35 P.8. § 7110.305 25 Pa.

Code § 215.12, 25 Pa Code 215.1, 25 Pa. Code § 215.12,25 Pa

Code §215.14







Smith v. Pa. Department of Environmental Protection

NORTHCENTRAL REGIONAL OFFICE EXCEPTIONS/PRIVILEGE LOG

AP 2016-0607
Total Pages Record Date Type of Author Recipient Description Legal Basis for
Document Exclusion
3 6/10/2010 General Inspection | Dustan n/a H%mm oﬁ PL_E:m Safety &
Report for J-W Karschner/Pa radioactive Security,
Operating DEP-Waste mater H.mn Eomﬁoz
Company Management of Ba._om.ozé .
Program material including
the GPS
coordinates; name,
address, phone
number of
responsible official
2 6/21/2010 Email with copy of | Lisa Forney Thomas Radioactive Redactions under-
June 15,2010 Hampton of Materials License | Public Safety &
NOV ProTechnics, number; Type of Security, Internal
radioactive DEP tracking
material information
3 12/29/09 - 1/4/10 | Email chain Rusty Diamond, Joseph Melnie, | Preparations of Internal
David Allard, Jennifer DEP staff to mest | predecisional
Stephen Acker, Means, John with ProTechnics | record, Public
John Krueger Chippo, representatives and | Safety & Security
Stephen Acker, | post meeting
Marylou discussion
Barton, Scott regarding




Perry John monitoring and
Krueger, Terry | disposal of
Derstine, radioactive
Francis materials.
Costello,
Brooke
Reynolds,
Barbara,
Robert Yowell,
Bookser, and
other DEP
Personnel
copied
4 12/24/09-12/28/09 | Email chain David Allard, Randy Meeting Public Safety &
Kelly Burch Shamblin, preparation Security, Non-
{Corelab), regarding Criminal,
Robert Yowell, | investigation into Investigation
David Allard, incident in
Keliy Burch, - | Wyoming County
Craig Lobins, and gas well
George tracing.
Jugovic, Alan
Eichler,
Michael
Sherman,
(Other DEP
personnel
copied)

15 11/2/10 Cover letter and ProTechnics COA signed by | Redacted Public Safety &
Copy of COA Martin Siegel | Radioastive Tracer | Security
dated 11/2/10 and John Well Site

Krueger for Agreement and
DEP and sensitive security




Thomas related information
Hampton and
Joe Williams
for
ProTechnics
6/9/10 Email and attached | Anita Stainbrook | Patrick Rad Protection Public Safety &
radipactive Brennan follow-up Security,
materials license regarding incident
involving
readioactive
material at
McKean County
Landfill
6/10/10 - 6/11/10 ; Email chain Joseph Melnic, Rusty Discussion for Internal
David Allard, Diamond, meeting regarding | predecisional
Rusty Diamond, David Allard, incident involving | record, Public
Kelly Burch, Kelly Burch, radioactive Safety & Security
Nels Taber, material at
Jennifer MeKean County
Means, Joseph | Landfill

Melnic







DEP EXCEPTIONS LOG
Smith v. Pa. Dep’t of Env’tl Prot.
OOR Dkt. # AP 2016-0607

List of Abbreviations:

o PSS refers to the Right-to-Know Law Public Safety and Security exceptions at 65 P.S, §§ 67.708(b)(2) and 67.708(b)(3).

¢  IPD refers to the Right-to-Know Law Internal, Predecisional Deliberation exception at 65 P.S, § 67.708(b}(10}.

No. Date Record Authors Recipients RTKL
. Description Exception
1 04/04/2007 — | 638 pages that include ProTechnics” | ProTechnics (principally DEP, Bureau of Radiation
02/01/2010 | application for reciprocity license; Radiation Safety Officers Protection (principally

ProTechnics’ application for specific | Ricky Kent and Will Radioactive Materials PSS and
license; ProTechnics’ reciprocity Williams) Licensing Chief John RPRR
license; ProTechnics’ specific Chippo)
license; and ProTechnics’ license
amendments :

2 04/04/2007 — | 562 pages of correspondence between | DEP, Bureau of Radiation DEP, Bureau of Radiation

04/29/2014 | ProTechnics and DEP, Bureau of Protection (principally Protection (principally
Radiation Protection, concerning Radioactive Materials Radioactive Materials
ProTechnics” application for Section Chief Ron Hamm Section Chief Ron Hamm
reciprocity license; ProTechnics’ and Radioactive Materials | and Radioactive Materials | PSS and
application for specific license; Licensing Chief John Licensing Chief John RPRR
ProTechnics’ reciprocity license; Chippo), and Protechnics Chippo), and Protechnics
ProTechnics’ specific license; and (principally Radiation (principally Radiation
ProTechnics’ license amendments Safety Officers Ricky Kent, | Safety Officers Ricky
Will Williams and Randy Kent, Will Williams and
Shamblin) Randy Shamblin)
1

e RPRR refers to the Regulatory Preclusion to the Release of Records at 25 Pa. Code § 215.14(2), pursuant to Sec. 305(a)(3) of the Right-to-Know Law, 63
~ P.S. § 67.305(a)(3).

e NCI refers to the Right-to-Know Law Noncriminal Investigation exception found at 65 P.S. § 67.708(b)(17).




No. Date Record Authors Recipients RTKL
Description Exception
3 12/22/2009 — | 366 pages of emails discussing DEP | Various DEP staff, Various DEP staff,
01/09/2014 | monitoring of ProTechnics’ including Bureau of including Bureau of
operations and DEP’s review of Radiation Protection Radiation Protection
ProTechnics’ license-required Director Dave Allard and Director Dave Allard;
reports and submissions to assure Program Managers James Program Managers James PSS
ProTechnics’ compliance with its Yusko and Dwight Shearer | Yusko and Dwight )
reciprocity license, specific license Shearer; and Program
and license amendments Supervisor Barbara
: Bookser :
4 | 12/22/2009 — | 35 pages of DEP-internal emails Various DEP staff, Various DEP staff,
01/09/2014 | discussing DEP plans and strategy for | including Bureau of including Bureau of
inspection, monitoring and Radiation Protection Radiation Protection
enforcement to assure ProTechnics’ Director Dave Allard and Director Dave Allard, PSS and
compliance with its reciprocity Program Managers James Program Managers James IPD
license, specific license and license Yusko and Dwight Shearer | Yusko and Dwight
amendments Shearer; and Program
Supervisor Barbara
Bookser
5 | 12/22/2009 — | 26 pages of emails discussing various | Various DEP staff, Various DEP staff,
01/09/2014 DEP investigative and examination including Bureau of including Burcau of
activities to assure ProTechnics’ Radiation Protection Radiation Protection PSS,
compliance with its reciprocity Director Dave Allard and Director Dave Allard; RPRR
license, specific license and license | Program Managers James Program Managers James | and NCI
amendments Yusko and Dwight Shearer | Yusko and Dwight .
Shearer; and Program
Supervisor Barbara
Bookser)
2
List of Abbreviations:

o PSS refers to the Right-to-Know Law Public Safety and Security exceptions at 65 P.S. §§ 67.708(b)(2) and 67.708(b)(3).

e  IPD refers to the Right-to-Know Law Internal, Predecisional Deliberation exception at 65 P.5. § 67.708(b)(10).

s RPRR refers to the Regulatory Preclusion to the Release of Records at 23 Pa. Code § 215.14(2), pursuant to Sec. 305(2)(3) of the Right-to-Know Law, 65
P.S. § 67.305(a)(3).

e  NCI refers to the Right-to-Know Law Noncriminal Investigation exception found at 65 P.S. § 67.708(b)(17).




No. Date Record Authors Recipients RTKL
Description Exception
6 01/06/2009 — | 14 pages of reports from DEP DEP, Bureau of Radiation
06/05/2010 | inspections conducted to assure Protection (principally PSS,
ProTechnics’ compliance with its Inspectors C. Rittinger, DEP Inspection File RPRR -
reciprocity license, specific license James Hughes and Dwight and NCI
and license amendments Shearer)
3
List of Abbreviations:

e PSS refers to the Emw.ﬁ.ﬁolﬂsoé Law Public Safety and Security exceptions at 65 P.S. §§ 67.708(b)(2) and 67.708(b)(3).

e IPD refers to the Right-to-Know Law Internal, Predecisional Deliberation exception at 65 P.S. § 67.708(b)(10).

e RPRR refers to the Regnlatory Preclusion to the Release of Records at 25 Pa. Code § 215.14(2), pursuant to Sec. 305(a)(3) of the Right-to-Know Law, 65

P.S. § 67.305(2)(3).

e NCI refers to the Right-to-Know Iaw Noneriminal Investigation exception found at 65 P.8. § 67.708(b)(17).







NORTHWEST REGIONAL OFFICE EXCEPTIONS/PRIVILEGE LOG
Smith v. Pennsylvania Department of Environmental Protection, OOR Dkt. No. AP 2016-0587 (consolidated with
2016-0602; 2016-0603; 2016-0604; 2016-0605; 2016-0606; 2016-0607) .

14 6/2/2010 | General Ruth Taylor/Pa | n/a Type of radioactive material; driver’s | Personal Identification
Inspection DEP-Waste license number; location of Information/Public Safety &
Report and Management radioactive material; references to Security
Attachments/ | Program amount of radioactive material;
McKean Cty company name, address, contact
Landfill names, phone numbers; DEP
employee phone number
3 6/10/2010 | General Dustan n/a Type of radioactive material; location Public Safety & Security
Inspection Karschner/Pa of radioactive material including the
Report for DEP-Waste (3PS coordinates; name, address,
J-W Operating | Management phone number of responsible official;
Company Program well permit number
2 6/11/2010 { Weekly Todd Pa DEP Radioactive Materials License Public Safety & Security
Report/North | Carlson/Pa number; type of radioactive material .
west Regional | DEP- Waste
Office Pa Management
DEP Program






