RADIATION PROTECTION PROGRAMS

CHAPTER 28
RADIATION PROTECTION PROGRAMS

Authority

N.J.S.A. 26:2D-1 et seq., specifically 26:2D-7,
26:2D-9, 26:2D-21 and 26:2D-76.

Source and Effective Date

R.2005 d.239, effective June 21, 2005.
See: 37 N.J.R. 8(a), 37 N.J.R. 2675(b).

Chapter Expiration Date
Chapter 28, Radiation Protection Programs, expires on June 21, 2010.

Chapter Historical Note

Chapter 28, Bureau of Radiation Protection, was filed and became
effective prior to September 1, 1969.

Subchapter 19, Excessive Exposure to Ionizing Radiation, was
adopted as R.1972 d.102, effective July 17, 1972. See: 4 N.J.R. 4(c).

Subchapter 25, Radiation Laboratory Fee Schedule, was adopted as
R.1978 d.47, effective February 8, 1978. See: 9 N.JI.R. 560(a), 10
N.J.R. 101(b).

Subchapter 24, Nuclear Medicine Technology, was adopted as R.1978
d.101, effective March 20, 1978. See: 9 N.JI.R. 213(b), 10 N.J.R.
146(c).

Subchapter 21, Analytical X-Ray Installations, was adopted as R.1979
d.64, effective May 1, 1979. See: 10 N.J.R. 321(a), 11 N.I.R. 123(a).

Subchapter 41, Mercury Vapor Lamps, was adopted as R.1981 d.464,
effective December 7, 1981. See: 13 N.J.R. 9(b), 13 N.J.R. 887(c).

Subchapter 1, General Provisions, and Subchapter 2, Use of Sources
of Radiation and Special Exemptions, were repealed and Subchapter 1,
General Provisions, and Subchapter 2, Use of Sources of Ilonizing
Radiation and Special Exemptions, were adopted as new rules by R.1983
d.592, effective December 19, 1983. See: 15 N.J.R. 391(a), 15 N.J.R.
2160(a).

Subchapter 42, Radio Frequency Radiation, was adopted as R.1984
d.337, effective August 6, 1984. See: 16 N.J.R. 7(a), 16 N.J.R. 2120(a).

Pursuant to Executive Order No. 66(1978), Subchapter 21, Analytical
X-Ray Installations, was readopted as R.1984 d.353, effective August 6,
1984. See: 16 N.J.R. 1310(a), 16 N.J.R. 2276(a).

Subchapter 19, Medical Exposure to lonizing Radiation by Radiologic
Technologists, was adopted as R.1984 d.349, effective August 20, 1984.
See: 16 N.J.R. 797(a), 16 N.J.R. 2271(a).

Pursuant to Executive Order No. 66(1978), Subchapter 24, Nuclear
Medicine Technology, expired February 14, 1985.

Subchapter 24, Nuclear Medicine Technology, was adopted as new
rules by R.1985 d.140, effective March 18, 1985. See: 17 N.J.R. 22(a),
17 N.J.R. 699(a).

Pursuant to Executive Order No. 66(1978), Subchapter 12, Transpor-
tation, was readopted as R.1985 d.387, effective August 5, 1985. See:
17 N.J.R. 1369(a), 17 N.J.R. 1884(a).

Subchapter 14, Therapeutic Installations, was repealed and Subchapter
14, Therapeutic Installations, was adopted as new rules by R.1987 d.258,
effective July 6, 1987. See: 18 N.J.R. 1157(a), 19 NJ.R. 1196(c).

Subchapter 3, Registration: Radiation Protection Fee Schedule, was
repealed and Subchapter 3, Registration of Ionizing Radiation-Producing
Machines and Radioactive Materials, was adopted as new rules by
R.1987 d.485, effective November 16, 1987. See: 19 N.J.R. 836(a), 19
N.J.R.2167(a).
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Subchapter 4, Licensing, was repealed and Subchapter 4, Licensing of
Naturally Occurring and Accelerator Produced Radioactive Materials,
was adopted as new rules by R.1987 d.483, effective November 16,
1987. See: 19 N.J.R. 1041(a), 19 N.J.R. 2171(a).

Subchapter 5, Controlled Areas, was repealed and Subchapter 5, Con-
trolled Areas, was adopted as new rules by R.1987 d.484, effective
November 16, 1987. See: 19 N.J.R. 839(a), 19 N.J.R. 2180(a).

Subchapter 25, Radiation Laboratory Fee Schedule, was repealed and
Subchapter 25, Radiation Laboratory Fee Schedule, was adopted as new
rules by R.1989 d.349, effective July 3, 1989. See: 21 N.J.R. 826(a), 21
N.J.R. 1904(a).

Pursuant to Executive Order No. 66(1978), Chapter 28, Bureau of
Radiation Protection, was readopted as R.1990 d.427, effective July 30,
1990. See: 22 N.J.R. 890(a), 22 N.J.R. 2570(a).

Subchapter 16, Dental Radiographic Installations, was adopted as
R.1990 d.538, effective November 5, 1990. See: 22 N.J.R. 894(a), 22
N.J.R. 3367(a).

Subchapter 27, Certification of Radon Testers and Mitigators, was
adopted as R.1990 d.559, effective November 19, 1990 (operative
January 13, 1991). See: 21 N.J.R. 3369(a), 22 N.J.R. 3516(a).

Subchapter 20, Particle Accelerators for Industrial and Research Use,
was adopted as R.1992 d.52, effective February 3, 1992. See: 23 N.J.R.
1401(c), 24 N.J.R. 416(a).

Subchapter 15, Medical Diagnostic X-Ray Installations, was repealed
and Subchapter 15, Medical Diagnostic X-Ray Installations, was
adopted as new rules by R.1993 d.510, effective October 18, 1993. See:
25 N.J.R. 7(a), 25 N.J.R. 1039(a), 25 N.J.R. 4770(a), 25 N.J.R. 5148(a).

Subchapter 48, Fees for the Registration of Nonionizing Radiation
Producing Sources, was adopted as R.1995 d.6, effective January 3,
1995. See: 25 N.J.R. 5422(a), 26 N.J.R. 793(b), 27 N.J.R. 99(a).

Pursuant to Executive Order No. 66(1978), Chapter 28, Bureau of
Radiation Protection, was readopted as R.1995 d.457, effective July 28,
1993, and Subchapter 12, Transportation, was repealed by R.1995 d.457,
effective August 21, 1995. See: 26 N.J.R. 4942(a), 27 N.J.R. 3157(b).

Pursuant to Executive Order No. 66(1978), Chapter 28, Radiation
Protection Programs, was readopted as R.2000 d.120, effective February
25, 2000, and Subchapter 25, Radiation Laboratory Fee Schedule, was
repealed by R.2000 d.120, effective March 20, 2000. See: 31 N.J.R.
3007(a), 32 N.J.R. 1016(a).

Subchapter 24, Nuclear Medicine Technology, was repealed and Sub-
chapter 24, Nuclear Medicine Technology, was adopted as new rules by
R.2000 d.171, effective April 17, 2000. See: 31 N.J.R. 3012(a), 32
N.J.R. 1388(a).

Subchapter 12, Remediation Standards for Radioactive Materials, was
adopted as R.2000 d.314, effective August 7, 2000. See: 31 NJ.R.
1723(a), 32 N.J.R. 2866(a).

Subchapter 22, Quality Assurance Programs for Medical Diagnostic
X-ray Installations, was adopted as R.2001 d.37, effective January 16,
2001. See: 32 N.J.R. 1459(a), 33 N.J.R. 292(b).

Chapter 28, Radiation Protection Programs, was readopted as R.2005
d.239, effective June 21, 2005. See: Source and Effective Date. See,
also, section annotations.

Subchapter 19, Medical Exposure to Ionizing Radiation by Radiologic
Technologists, was repealed and Subchapter 19, Radiologic Technology,

- was adopted as new rules by R.2008 d.234, effective August 18, 2008.

See: 39 N.J.R. 4024(a), 40 N.J.R. 4790(b).

Chapter 28, Radiation Protection Programs, was amended by R.2008
d.281, effective September 15, 2008, operative upon publication of no-
tice in the New Jersey Register by the Department of Environmental
Protection that the U.S. Nuclear Regulatory Commission and the State of
New Jersey have entered into an Agreement for the State to regulate
source, certain special nuclear, and by-product material. See: 40 N.J.R.
2309(a), 40 N.J.R. 5196(b).
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SUBCHAPTER 3. REGISTRATION OF IONIZING
RADIATION-PRODUCING MACHINES AND
RADIOACTIVE MATERIALS

7:28-3.1  Registration for possession of ionizing radiation-producing
machines and radioactive by-product material, source

material and special nuclear material

7:28-3.2 Exemptions from registration for possession of ionizing
radiation-producing machines and radioactive by-
product material, source material and special nuclear
material

7:28-3.3  Registration of ionizing radiation-producing machines

7:28-3.4 Temporary registration of ionizing radiation-producing
machines

7:28-3.5 Registration of radioactive by-product material, source
material and special nuclear material

7:28-3.6  Transfer of registration for possession of radioactive by-
product material, source material, special nuclear ma-
terial and ionizing radiation-producing machines

7:28-3.7 Amendments to registration of ionizing radiation-
producing machines

7:28-3.8 Amendments to registration of radioactive by-product
material, source material or special nuclear material

7:28-3.9  Sale, installation, relocation or disposal of ionizing

radiation-producing machines
7:28-3.10 Denial of an application for registration, and suspension,
modification, or revocation of registration of ionizing
radiation-producing machines, radioactive by-product
material, source material or special nuclear material
Table of radioactive materials and quantities exempt
from registration
7:28-3.12 Application and annual registration renewal fees for
ionizing-radiation-producing machines
7:28-3.13 Fees for registration of radioactive by-product material,
source material and special nuclear material

7:28-3.11

SUBCHAPTER 4. LICENSING OF NATURALLY
OCCURRING OR ACCELERATOR PRODUCED
RADIOACTIVE MATERIALS

7:28-4.1  Scope and general provisions

7:28-4.2  Recognition of licenses from other jurisdictions

7:28-4.3  Exemption from requirement for a State license for
manufacture, production, transfer, distribution or ar-
rangement of distribution, sale, lease, receipt, acquisi-
tion, ownership, possession or use of all naturally
pcicurring or accelerator produced radioactive mater-
ials
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7:28-4.4  Types of licenses for manufacture, production, transfer,
distribution or arrangement for distribution, sale, lease,
receipt, acquisition, ownership, possession or use of all
naturally occurring or accelerator produced radioactive
materials
General licenses for the transfer, distribution or ar-
rangement for distribution, sale, lease, receipt, acquisi-
tion, ownership, possession or use of naturally occur-
ring or accelerator produced radioactive materials and
certain devices and equipment
Application for and renewal of specific State licenses for
manufacture, transfer, distribution or arrangement for
distribution, sale, lease, receipt, acquisition, owner-
ship, possession or use of naturally occurring or
accelerator produced radioactive materials
General requirements for approval of an application for
an initial specific State license or renewal of a specific
State license for use of naturally occurring or ac-
celerator produced materials
Special requirements for approval of an application for
an initial specific State license or renewal of a specific
State license for use of naturally occurring or accel-
erator produced radioactive materials
Terms and conditions of general and specific State li-
censes
Expiration of specific State license
Status of specific State licenses pending renewal
Amendment of a specific State license at request of
licensee
Records
Inspections
Tests
Modification, revocation, suspension, and termination of
general and specific State licenses
Requests for an adjudicatory hearing
Requirements governing requests for stay of the effective
date of the Department decision for which an adjudi-
catory hearing is requested
7:28-4.19 Specific State license fee schedule for the manufacture,
production, transfer, distribution or arrangement for
distribution, sale, lease, receipt, acquisition, owner-
ship, possession or use of naturally occurring or ac-
celerator produced radioactive material
7:28-4.20 Confidentiality claims
7:28-4.21 Access to information; non-disclosure
7:28-4.22 Confidentiality determinations
7:2 Substantive criteria for use in confidentiality determi-
nations
7:28-4.24 Disclosure of confidential information to other public
7:2
7:2
7:2
7:2

7:28-4.5

7:28-4.6

7:28-4.7

7:28-4.8
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agencies
:28-4.25 Disclosure by consent
:28-4.26 Disclosure based on imminent and substantial danger
:28-4.27 Security procedures
:28-4.28 Wrongful access or disclosure; penalties

SUBCHAPTER 5. CONTROLLED AREAS

Areas which must be controlled
Limitations on controlled areas
Precautionary procedures

Termination of controlled areas

SUBCHAPTER 6. DOSE LIMITS

Exposure of individuals in controlled areas

Dose limits for individual members of the public

Concentrations in effluents from controlled areas

Exposures in the event of radiation incidents or emer-
gencies

Average concentrations

Dose equivalent to an embryo/fetus
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SUBCHAPTER 7. RADIATION SURVEYS AND
PERSONNEL MONITORING

Surveys inside controlled areas

Surveys outside controlled areas
Statement in lieu of actual survey

Use of personnel-monitoring equipment
Requirements for bio-assays

SUBCHAPTER 8. RECORDS

Personnel-monitoring records

7:28-8.2 Records of surveys

7:28-8.3 Records of radioactive materials
7:28-8.4 Records of sealed source testing
7:28-8.5 Records from discontinued installations

SUBCHAPTER 9. RADIOACTIVE CONTAMINATION
CONTROL

General precautions

Personnel and material contamination
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Sealed source testing

SUBCHAPTER 10. LABELING, POSTING, AND
CONTROLS

7:28-10.1  General requirement

7:28-10.2 Radiation areas

7:28-10.3  High radiation areas

7:28-10.4  Airborne radioactivity areas

7:28-10.5  Areas containing radioactive materials

7:28-10.6  Labeling of equipment and containers

7:28-10.7 Removal of signs and labels
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and posting

SUBCHAPTER 11. DISPOSAL OF RADIOACTIVE
MATERIALS

7:28-11.1  General requirements
7:28-11.2  Disposal by release into sanitary sewer systems
7:28-11.3 Disposal by discharges into the air, ground waters or
surface waters
7:28-11.4  Disposal by burial in the soil
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APPENDIX
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General requirements
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tamination of soil

7:28-12.10 Petition for alternative remediation standards for radio-
active contamination

7:28-12.11 Requirements pertaining to engineering or institutional
controls

7:28-12.12 Requirements pertaining to a change in land use

7:28-12.13 Requirements pertaining to the final status survey
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APPENDIX A
APPENDIX B

SUBCHAPTER 13. REPORTS OF THEFTS AND
RADIATION INCIDENTS

7:28-13.1  Reports of theft or loss
7:28-13.2  Reportable radiation incidents
SUBCHAPTER 14. THERAPEUTIC INSTALLATIONS

7:28-14.1  Scope

7:28-14.2  Definitions

7:28-14.3  Therapeutic x-ray systems with energies less than one
MeV

7:28-14.4  Therapeutic x-ray and therapeutic accelerator installa-
tions with energies of one MeV and above

SUBCHAPTER 15. MEDICAL DIAGNOSTIC X-RAY

INSTALLATIONS
7:28-15.1  Scope
7:28-15.2  Definitions
7:28-15.3  General requirements for radiographic installations
7:28-15.4 Mammography radiographic installations
7:28-15.5 Medical fluoroscopic x-ray systems
7:28-15.6  Radiation therapy simulators
7:28-15.7 Computed tomography equipment
7:28-15.8 Medical cabinet x-ray systems
7:28-15.9 Individual radiation safety
7:28-15.10 Structural shielding and radiation safety surveys
7:28-15.11 Prohibited installations
7:28-15.12 X-ray bone densitometer equipment
7:28-15.13 Severability

SUBCHAPTER 16. DENTAL RADIOGRAPHIC

INSTALLATIONS
7:28-16.1  Scope
7:28-16.2  Definitions
7:28-16.3  Dental radiographic equipment
7:28-16.4 Muitiple dental radiographic tube installations
7:28-16.5 Cephalometric radiographic installations
7:28-16.6  Panoramic radiographic installations
7:28-16.7  Structural shielding
7:28-16.8 Radiation safety surveys
7:28-16.9  Operating criteria
7:28-16.10 Operating procedures

SUBCHAPTER 17. INDUSTRIAL AND NONMEDICAL
RADIOGRAPHY

Scope

Definitions

Registration and licensing requirements

Equipment control

Personal radiation safety requirements for radiographers
Precautionary procedures in radiographic operations
Cabinet x-rays systems

Shielded room radiography
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SUBCHAPTER 18. MAJOR NUCLEAR FACILITIES
Scope

7:28-18.2  Facility description and required monitoring program
7:28-18.3  Operation

7:28-18.4  Emergency plans

7:28-18.5 Radiation incidents

SUBCHAPTER 19. RADIOLOGIC TECHNOLOGY

7:28-19.1  Purpose, scope and applicability
7:28-19.2  Definitions
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9.3 General provisions

9.4  Scopes of practice

9.5 Unethical conduct

9.6 Requirements of applicants for the licensing exami-

nation

9.7 Requirements of applicants for licensure

9.8 Temporary, conditional and restricted licenses

9.9 License expiration, reissuance and renewal

-19.10 Fees

-19.11 Minimum requirements for admission to a school of

radiologic technology

8-19.12 Requirements for students engaging in the scope of
practice of radiologic technology

8-19.13 Requirements for schools of radiologic technology

8-19.14 School of radiologic technology: process for approval;
provisional approval; probationary approval; termi-
nation of approval and other general provisions

7:28-19.15 List of approved schools

7:28-19.16 Radiologist assistants — schools and practice

7:28-19.17 Procedures for requesting and conducting adjudicatory

hearings
7:28-19.18 Severability

SUBCHAPTER 20. PARTICLE ACCELERATORS FOR
INDUSTRIAL AND RESEARCH USE

Scope

Definitions

Registration requirements

General requirements for a particle accelerator facility

Use of particle accelerators on humans

Training program on the safe use of each particle
accelerator

Shielding design and radiation area survey requirements
for a particle accelerator

Particle accelerator controls and interlock systems

Warning devices

Operating procedures

Radiation area and personnel monitoring requirements

-20.12 Ventilation systems

-20.13 Electron microscopes

—\O 0 | AN AW —

—_
—_O

SUBCHAPTER 21. ANALYTICAL X-RAY

INSTALLATIONS
-21.1  Scope
-21.2  Definitions
-21.3  General equipment requirements
1.4 Additional equipment requirements for open beam x-

ray systems
1.5 Additional equipment requirements for enclosed beam
X-ray systems
6 Operating procedures
.7 Analytical x-ray equipment with a high voltage supply
that cannot operate at potentials above 16 kilovolts

SUBCHAPTER 22. QUALITY ASSURANCE PROGRAMS
FOR MEDICAL DIAGNOSTIC X-RAY

INSTALLATIONS

7:28-22.1 Purpose, scope and applicability

7:28-22.2  Definitions

7:28-22.3  General provisions

7:28-22.4  Quality assurance program manual

7:28-22.5 Quality assurance program for medical diagnostic
radiographic equipment

7:28-22.6  Quality assurance program for medical diagnostic
fluoroscopic equipment

7:28-22.7 Quality assurance program for diagnostic computed
tomography equipment

7:28-22.8 Medical Physicist’s Radiographic QC Survey

7:28-22.9 Medical Physicist’s Fluoroscopic QC Survey

7:28-22.10 Medical Physicist’s Computed Tomography QC Survey
7:28-22.11 Quality assurance for x-ray bone densitometer equip-
ment
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7:28-22.12 Qualifications of medical physicists and medical phys-
icist assistants

7:28-22.13 Certification and decertification of qualified medical
physicists and qualified medical physicist assistants

7:28-22.14 Compliance schedule

7:28-22.15 Severability

SUBCHAPTER 23. (RESERVED)

SUBCHAPTER 24. NUCLEAR MEDICINE TECHNOLOGY
7:28-24.1  Purpose, scope and applicability

7:28-24.2  Definitions

7:28-24.3  General provisions

7:28-24.4  Examination for licensure of nuclear medicine technol-
ogists

7:28-24.5 Nuclear medicine technologist licenses

7:28-24.6  Temporary, conditional and restricted licenses

7:28-24.7  License expiration and license renewal

7:28-24.8  Fees

7:28-24.9  Examination application or license application denial,

license revocation and suspension

7:28-24.10 School of nuclear medicine technology: standards for
approval

7:28-24.11 School of nuclear medicine technology: process for
approval; provisional approval; probationary ap-
proval, withdraw of approval and other general
provisions

7:28-24.12 List of approved schools

SUBCHAPTERS 25 THROUGH 26. (RESERVED)
SUBCHAPTER 27. CERTIFICATION OF RADON TESTERS

AND MITIGATORS

7:28-27.1  Scope

7:28-27.2  Definitions

7:28-27.3  General provisions

7:28-27.4  Signatories

7:28-27.5  Certification requirements for radon measurement busi-
ness

7:28-27.6  Application requirements for a radon measurement
business

7:28-27.7  Certification requirements for a radon mitigation busi-
ness

7:28-27.8  Application requirements for radon mitigation business

7:28-27.9  Certification requirements for radon measurement spe-
cialists

7:28-27.10 Application requirements for radon measurement spe-
cialists

7:28-27.11 Provisional certification of radon measurement special-
ists

7:28-27.12 Certification requirements for radon measurement
technicians

7:28-27.13  Application requirements for radon measurement tech-
nician

7:28-27.14 Provisional certification of radon measurement tech-
nician

7:28-27.15 Certification requirements for radon mitigation special-
ists

7:28-27.16 Application requirements for radon mitigation special-
ists

7:28-27.17 Provisional certification of radon mitigation specialists

7:28-27.18 Certification requirements for radon mitigation tech-
nicians

7:28-27.19 Application requirements for radon mitigation tech-
nicians

7:28-27.20 Provisional certification of radon mitigation technicians

7:28-27.21 Recordkeeping requirements for a certified radon
measurement business or a certified radon mitigation
business

7:28-27.22 Renewal of certification

7:28-27.23 Reciprocity

7:28-27.24 Inspections
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7:28-27.25 Denial, suspension, or revocation of a certification
7:28-27.26 Criminal penalties

7:28-27.27 Request for adjudicatory hearing

7:28-27.28 Reporting requirements

7:28-27.29 Liability of certified radon measurement or radon miti-
gation business for actions of employees

7:28-27.30 Fees

7:28-27.31 Exemptions

7:28
7:28
7:28
7:28

SUBCHAPTER 41. MERCURY VAPOR LAMPS

7:28-41.1  Purpose and scope
7:28-41.2  Definitions
7:28-41.3  General requirements for indoor installations
7:28-41.4  General requirements for outdoor installations

SUBCHAPTER 42. RADIO FREQUENCY RADIATION

-27.32 Examinations 7:28-42.1  Scope
-27.33 Elements of quality assurance plans 7:28-42.2  Purpose
-27.34 Minimum requirements for radiological safety plans 7:28-42.3  Radio Frequency Protection Guides (RFPG)
-27.35 Temporary certification 7:28-42.4 Radio Frequency Protection Guides (RFPG) for whole
body exposure
SUBCHAPTERS 28 THROUGH 40. (RESERVED)
Next Page is 28-5 28-4.1 Supp. 8-18-08



‘\J

RADIATION PROTECTION PROGRAMS

7:28-14

SUBCHAPTERS 43 THROUGH 47. (RESERVED)

SUBCHAPTER 48. FEES FOR THE REGISTRATION OF
NONIONIZING RADIATION PRODUCING
SOURCES

7:28-48.1  Scope, purpose and general provisions

7:28-48.2  Definitions

7:28-48.3  Registration of a nonionizing radiation producing source

7:28-484  Amendments to the registration of a nonionizing radiation
producing source

7:28-48.5 Radiation Assessment Document

7:28-48.6  Amendments to Radiation Assessment Documents

7:28-48.7  Initial registration fee and annual renewal fee for nonion-
izing radiation-producing sources

7:28-48.8  Sale of a nonionizing radiation producing source or trans-
fer of a controlling interest; termination of registration
upon sale of nonionizing radiation producing source or
upon transfer of controlling interest

7:28-48.9  Disposal of a nonionizing radiation producing source

7:28-48.10 Exemption from registration and payment of initial regis-

tration fee and annual renewal fee

SUBCHAPTER 1. GENERAL PROVISIONS

7:28-1.1 Purpose and scope

(a) The purpose of this chapter is to prohibit and prevent
the use or presence of unnecessary radiation in such manner
as to be, or tend to be, injurious or dangerous to the health
of the people or the industrial or agriculture potentials of
the State, or to the ecology of the State and its wildlife.

(b) Unless otherwise provided by statute, or codes, rules
or regulations promulgated by the Commission on Radia-
tion Protection, this chapter shall constitute the rules of the
Department of Environmental Protection, and shall govern
all persons installing, using, handling, transporting or storing
sources of radiation.

Amended by R.2000 d.120, effective March 20, 2000.
See: 31 NJ.R. 3007(a), 32 N.J.R. 1016(a).
In (b), substituted a reference to the Radiation Protection Programs
for a reference to the Bureau of Radiation Protection.
Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.J.R. 8(a), 37 NJ.R. 2675(b).
Deleted a reference to Radiation Protection Programs.

:28-1.2 Construction

These rules shall be liberally construed to permit the
Department and its various agencies to discharge their
statutory functions.

Amended by R.2000 d.120, effective March 20, 2000.
See: 31 N.J.R. 3007(a), 32 N.J.R. 1016(a).
Substituted a reference to the Radiation Protection Programs for a
reference to the Bureau of Radiation Protection.
Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.J.R. 8(a), 37 N.J.R. 2675(b).
Deleted a reference to Radiation Protection Programs.

28-5

7:28-13 Practice where rules do not govern

The Commission may rescind, amend or expand these
rules from time to time, in accordance with N.J.S.A.
26:2D-7, Chapter 116, Public Laws of 1958, as amended.

7:28-1.4 Definitions

The following words and terms, when used in this chapter,
shall have the following meanings unless the context clearly
indicates otherwise. Additional words and terms, applicable
to a specific subchapter only, will be found in that subchap-
ter.

(a) General Terms:

“Absorbed dose” means the energy imparted to matter by
ionizing radiation per unit mass of irradiated material at the
place of interest. The special unit for absorbed dose is the
rad. (See “Rad” under (b) below.)

“Act” means the New Jersey Radiation Protection Act,
Chapter 116, Public Laws of New Jersey 1958, as amended,
cited as N.J.S.A. 26:2D-1 et seq.

“Agreement state” means any state with which the United
States Nuclear Regulatory Commission has entered into an
effective agreement under subsection 274b of the Atomic
Energy Act of 1954, as amended.

“ALARA” means “as low as is reasonably achievable”,
taking into account the state of technology and the econom-
ics of improvements in relation to benefits to the public
health and safety, and other societal and socioeconomic
considerations, and in relation to the utilization of radiation
in the public interest.

“Area” means a bounded space such as a room, floor,
building, plant or any designated geographical entity having
physical or imaginary boundaries.

“Average dose rate” means an integrated or accumulated
dose of radiation divided by the time over which the inte-
gration or accumulation took place or by a specified length
of time.

“Background radiation” means radiation from cosmic
sources; naturally occurring radioactive material, including
radon (except as a decay product of source, special nuclear
material, or technologically enhanced naturally occurring
radioactive material); and global fallout as it exists in the
environment from the testing of nuclear explosive devices or
from past nuclear accidents such as Chernobyl that contrib-
ute to background radiation and are not under the control
of the State licensee or licensee. “Background radiation”
does not include radiation from source, byproduct, or spe-
cial nuclear materials regulated by the U.S. Nuclear Regula-
tory Commission or from naturally occurring or accelerator
produced radioactive materials regulated by the State.
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“Calendar quarter” means not less than 12 consecutive
weeks nor more than 14 consecutive weeks. The first calen-
dar quarter of each year shall begin in January and subse-
quent calendar quarters shall be so arranged that no day in
any year is omitted from inclusion within a calendar quarter.
For purposes of this chapter, no State licensee, licensee,
radioactive materials registrant or registrant shall change the
method observed by him of determining calendar quarters
except at the beginning of a calendar year.

“Commission” means the New Jersey Commission on
Radiation Protection.

“Controlled area” means any area to which the access,
occupancy and activity of those within are subject to control
and supervision for the purpose of radiation protection.

“Dead-man switch” means a switch which can be kept
closed only when the operator applies continuous pressure.

“Department” means the New Jersey Department of
Environmental Protection.

“Dose equivalent” means a numerical quantity that ex-
presses on a common scale for all ionizing radiation, a
measure of the postulated effect on a given organ. It is
defined as the absorbed dose in rads times certain modifying
factors. The unit of dose is the Rem. (See “Rem” under
(b) below).

“Dose rate” means dose per unit time.

“Emergency exposure” means an exposure to radiation of
an emergency worker during rescue or other emergen
eTg
operations.

“Emergency worker” means a member of the owner’s
staff or of a public voluntary or governmental agency en-
gaged in safety or other emergency operations.

“Exemption” means the administrative relief from the
requirements of a substantive rule.

“Healing art” means the practice of any branch of medi-
cine or surgery, any method of diagnosis of human ailment,
disease, pain, injury, deformity, mental or physical condition.

“Inspection” means an official examination or observation
including but not limited to tests, surveys, and monitoring to
determine compliance with rules, regulations, orders, re-
quirements and conditions of the Department.

“Installation” means a radiation source, with its associat-
ed equipment, and the area in which it is housed.

“Instructed individual” means an individual who has re-
ceived appropriate instructions as to the safe means and
methods of performing work with or near radiation sources.

“Ionizing radiation” means any form of radiation which
has the capability of ionizing the medium through which it is
passing.
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“Maximum permissible dose” means the maximum dose
to which the body or a particular part of the body of a
person shall be permitted to be exposed continuously or
intermittently in a stated period of time.

“Nonionizing radiation” means any form of radiation
which does not have the capability of ionizing the medium
through which it is passing.

“Occupational dose” means the dose received by an
individual in the course of employment in which the individ-
ual’s assigned duties involve exposure to radiation from a
machine source or to radioactive material from State li-
censed and unlicensed sources of radiation, whether in the
possession of the State licensee, licensee or other person.
Occupational dose does not include dose received from
background radiation, from any medical administration the
individual has received, from exposure to individuals admin-
istered radioactive material and released in accordance with
Federal regulations found in Title 10 Code of Federal
Regulations, Part 35, section 75, or as a member of the
public.

“Owner” means a person who has title to a radiation
source or who possesses a radiation source as a lessee,
bailee or pursuant to the terms of a license issued by the
Department, by a Federal agency, or by any other state.

“Person” includes an individual, corporation, partnership,
firm, association, trust, estate, public or private institution,
group, municipality, any state, or other legal entity; and any
legal successor, representative agent, or agency of the fore-

going.

“Personnel-monitoring equipment” means devices de-
signed to be worn or carried by an individual for the
purpose of measuring the dose received; for example, film
badges, pocket chambers, pocket dosimeters, and thermolu-
minescent dosimeters.

“Qualified individual” means an individual suited by
training and experience to perform dependable radiation
surveys and to determine the degree of radiation hazard.

“Radiation” includes any or all of the following: electro-
magnetic radiation including radiofrequency, microwave, in-
frared, visible, ultraviolet, x-ray, or gamma ray; sonic, infra-
sonic, or ultrasonic waves; and partticle radiation including
alphas, betas, high energy electrons, neutrons, protons, and
other atomic or nuclear particles.

“Radiation area” means an area which is accessible to a
worker and in which there exists ionizing radiation at such
levels that a major portion of the body would receive in any
one hour a dose equivalent in excess of five millirems or in
any workweek a dose equivalent in excess of 100 millirems;
or levels of nonionizing radiation which exceed the maxi-
mum permissible levels of such radiation as specified in the
rules and standards established by the Commission.

Next Page is 28-6.1
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“Research and development” means theoretical analysis,
exploration, or experimentation; or the extension of investi-
gative findings and theories of a scientific or technical
nature into practical application for experimental produc-
tion -and testing of models, devices, equipment, materials
and processes. “Research and development” does not in-
clude the internal or external administration of radioactive
material, or of radiation, to human beings.

“Shielding” means any material introduced into the path
of radiation to reduce the radiation level.

Next Page is 28-7

28-6.1

“Source of radiation” means a material, equipment or
machine emitting or capable of emitting radiation.

“State” means the State of New Jersey.

“State license” means a license issued by the Department.
See also “License” under (b) below.

“State licensee” means a person who is required to obtain
a license from the Department pursuant to this chapter.

Supp. 7-18-05
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“Survey” means evaluation for a specific set of conditions
or actual or potential radiation or contamination levels by or
under the supervision of a qualified individual.

“Unnecessary radiation” means the use of nonionizing or
ionizing radiation in such a manner as to be, or tend to be,
injurious or dangerous to the health of the people or the
industrial or agricultural potentials of the State, as defined
in the Radiation Protection Act.

“User” means any individual who personally utilizes or
manipulates a source of radiation.

(b) Ionizing radiation terms:
“Adult” means an individual 18 or more years of age.

“Airborne-radioactivity area” means an area accessible to
workers, in which airborne radioactive materials are present
in concentrations such that the values at any time are in
excess of the respective values stated in N.J.A.C. 7:28-6.5(a)
(Average concentrations) Column B, or prorated values if
more than one isotope is present; or values if averaged over
the hours of occupancy in any week are in excess of 25
percent of the respective foregoing values.

“Beam-monitoring device” means a device in the useful
beam to indicate the relative output of a radiation-produc-
ing machine.

“Byproduct material” means any radioactive material ex-
cept special nuclear material yielded in, or made radioactive
by, exposure to the radiation incident to the process of
producing or utilizing special nuclear material.

“Collective dose” means the sum of the individual doses
received in a given period of time by a specified population
from exposure to a specified source of radiation.

“Committed dose equivalent” (Hrs,) means the dose
equivalent to organs or tissues of reference (T) that will be
received from an intake of radioactive material by an indi-
vidual during the 50-year period following the intake.

“Committed effective dose equivalent” (Hgsp) means the
sum of the products of the weighting factors applicable to
each of the body organs or tissues that are irradiated and
the committed dose equivalent to these organs or tissues
(Hgso = 1 wrHr,sp).

“Contamination” means radioactive contamination.

“Curie” means that amount of a specific radionuclide
which disintegrates at the rate of 37 billion atoms per
second.

i. The new International System of Units replaces
“curie” with the “becquerel”, which means that amount
of a specific radionuclide which disintegrates at the rate
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of one atom per second. One curie equals 3.7 x 10%
becquerel.

“Declared pregnant woman” means a woman who has
voluntarily informed the State licensee, radioactive materials
registrant or registrant, in writing, of her pregnancy and the
estimated date of conception. The declaration remains in
effect until the declared pregnant woman withdraws the
declaration in writing, or is no longer pregnant.

“Deep-dose equivalent” (Hy), which applies to external
whole-body exposure, means the dose equivalent at a tissue
depth of one cm (1,000 mg/cm?).

“Diagnostic-type protective tube housing” means x-ray
tube housing so constructed that the leakage radiation at a
distance of one meter from the target cannot exceed 100
milliroentgen in one hour when the tube is operated at any
of its specified ratings.

“Dose or radiation dose” is a generic term that means
absorbed dose, dose equivalent, effective dose equivalent,
committed dose equivalent, committed effective dose equiv-
alent, or total effective dose equivalent, as defined in other
paragraphs of this section.

“Effective dose equivalent” (Hg) means the sum of the
products of the dose equivalent to the organ or tissue (Hy)
and the weighting factors (wy) applicable to each of the
body organs or tissues that are irradiated (Hg = i wrHy).

“High radiation area” means an area which is accessible
to workers and in which there exists radiation at such levels
that a major portion of the body could receive in any one
hour a dose in excess of 100 millirem.

“Human use” means the deliberate internal and external
administration of radiation or radioactive material to human
beings.

“Ionizing radiation-producing machine” means a machine
or device capable of generating radiation, such as x-ray
producing machines, particle accelerators, high-voltage recti-
fiers, high-voltage projection equipment, electron micro-
scopes and other types of high-voltage machines.

“Leakage radiation” means all radiation coming from
within an ionizing radiation-producing machine except the
useful beam.

“License”, except where otherwise specified, means a
license issued by the United States Nuclear Regulatory
Commission or any state for possession and use of radioac-
tive material. See also “State license” under (a) above.

“Licensee” means a person who is required to obtain a

license from the U.S. Nuclear Regulatory Commission or
any state other than New Jersey.
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“Medical radiographer” means any individual who, under
the supervision of a licensed practitioner, uses medical
radiographic equipment on human beings for diagnostic or
therapeutic purposes.

“Member of the public” means any individual except
when that individual is receiving an occupational dose.

“Minor” means an individual less than 18 years of age.

“Monitoring” means a periodic or continuous determina-
tion of ionizing radiation levels or of radioactive contamina-
tion.

“NARM” means any naturally occurring or accelerator
produced radioactive material.

“NORM?” means any naturally occurring radioactive ma-
terial.

“Protective barrier” means a barrier of radiation-absorb-
ing material used to reduce radiation exposure. The types
of protective barriers are as follows:

1. “Primary protective barrier” means the material,
excluding filters, intercepting the useful beam for protec-
tion purposes to reduce the radiation exposure so that it
does not exceed two millitems per hour;

2. “Secondary protective barrier” means a barrier suf-
ficient to attenuate the stray radiation to reduce radiation
exposure so that it does not exceed two millirems per
hour.

“Public dose” means the dose received by a member of
the public from exposure to radiation from a machine
source or to radioactive material released by a State licen-
see, or to any other source of radiation under the control of
a licensee. Public dose does not include occupational dose
or doses received from background radiation, from any
medical administration the patient has received, or from
exposure to individuals administered radioactive material
and released in accordance with Federal regulations found
in 10 CFR 35, section 75.

“Rad” means the dose corresponding to the absorption of
100 ergs per gram: a measure of the dose of any radiation
to body tissues in terms of the energy absorbed per unit
mass of the tissue.

i. The new International System of Units replaces
the “rad” with the “gray”, which means the dose corre-
sponding to the absorption of one joule per kilogram.
One rad equals 1x10°2 gray.

“Radioactive material” means a natural or artificially
produced substance, solid, liquid or gas which emits ionizing
radiation spontaneously.

“Radioactive materials registrant” means a person who is
required to register radioactive by-product material, source
material or special nuclear material with the Department
pursuant to this chapter.

“Radiographer” means any individual who is in attend-
ance at a site where ionizing radiation sources are being
used and who uses or supervises their use in industrial
radiographic operations and who is responsible to the owner
for assuring compliance with the requirements of this chap-
ter.

“Radiographer’s assistant” means any individual who, un-
der the personal supervision of a radiographer, uses sources
of ionizing radiation including ionizing radiation-producing
machines, radiographic-exposure devices, sealed sources or
related handling tools, or survey instruments in industrial
radiography.

“Radiographic-exposure device” means any instrument
containing a sealed source fastened or contained therein
which the sealed source or shielding thereof may be moved
or otherwise changed from a shielded to unshielded position
for purposes of making a radiographic exposure.

“Radiography” means the examination of humans or
animals, or of the structure of materials by non-destructive
methods, utilizing sealed sources or ionizing radiation-pro-
ducing machines. This term is not intended to apply to
techniques such as electron microscopy or x-ray diffraction.

“Reference man” means a hypothetical aggregation of
human physical and physiological characteristics arrived at
by international consensus. These characteristics may be
used by researchers and public health workers to standard-
ize results of experiments and to relate biological insult to a
common base.

“Registrant” means a person who is required to register a
machine source of radiation with the Department pursuant
to this chapter.

“Rem” means a measure of the dose of any ionizing
radiation to body tissue in terms of its estimated biological
effect relative to a dose of one rad of x-rays. For the
purpose of this chapter, any of the following are considered
to be equivalent to a dose of one rem:

i. A dose of one rad due to x, gamma, or beta
radiation;

ii. A dose of 0.1 rad due to neutrons or high-energy
protons;

iii. A dose of 0.05 rad due to particles heavier than
protons and with sufficient energy to reach the lens of
the eye.
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(1) The new International System of Units re-
places the “rem” with the “sievert”, which means a
measure of the dose of any ionizing radiation to body
tissue in terms of its estimated biological effect rela-
tive to a dose of one gray of x-rays. One rem equals
1x1072 sievert.

(2) If it is more convenient to measure the neu-
tron flux, or equivalent, than to determine the neu-
tron dose in rads, as provided in ii above, one rem of
neutron radiation may, for purposes of this chapter,
be assumed to be equivalent to 14 million neutrons
per square centimeter incident upon the body; or, if
there exists sufficient information to estimate with
reasonable accuracy the approximate distribution in
energy of the neutrons, the incident number of neu-
trons per square centimeter equivalent to one rem
may be estimated from the following table:

Number of nevtrons Average flu.: to

per square cent- deliver 100 milli-

imeter equivalent to rem in 40 hours

Neutron energy a dose of 1 rem (neutrons/cm?2 per
(MeV) (neutron/cm?2) sec.)
Thermal 970 x 106 670
0.001 720 x 105 500
0.005 820 x 108 570
0.02 400 x 10° 280
0.1 120 x 106 80
0.5 43 x 106 30
1.0 26 x 108 18
25 29 x 106 20
50 26 x 108 18
75 24 x 108 17
10 24 x 108 17
10 to 30 14 x 108 10

“Residual” means a solid waste that consists of the accu-
mulated solids and associated liquids which are by-products
of a physical, chemical, biological, or mechanical process or
any other process designed to treat wastewater or any other
discharges subject to regulation under the New Jersey Water
Pollution Control Act, N.J.S.A. 58:10A-1 et seq., as amend-
ed. For purposes of this chapter, residual includes, but is not
limited to, marketable residual product, sludge and sewage
sludge. Residual excludes screened vegetative waste and grit
and screenings. The terms used in this definition shall have
the same meaning as those in N.J.A.C. 7:14A~1.2.

“Roentgen” means the quantity of x or gamma radiation
such that the associated corpuscular emission per .001293
grams of air produces, in air, ions carrying one electrostatic
unit of quantity of electricity of either sign.

“Sanitary sewer system” means any device or system used
in the storage and treatment (including recycling and recla-
mation) of municipal sewage or industrial wastes of a liquid
nature which is owned by a State or municipality. This
definition includes sewers, pipes, or other conveyances only
if they convey wastewater to a sanitary sewer system provid-
ing treatment. A synonym for sanitary sewer system is
publicly owned treatment works (POTW).

“Sealed source” means a radioactive material that is
permanently bonded or fixed in a capsule or matrix designed
to prevent release and dispersal of the radioactive material
under the most severe conditions which are likely to be
encountered in normal use and handling.

“Secondary protective barrier” means a barrier intended
to attenuate ionizing radiation (other than the useful beam)
to the required degree.

“Shielded position” means the location within the radio-
graphic-exposure device or storage container which by man-
ufacturer’s design, is the proper location for storage of the
sealed source.

“Source material” means uranium or thorium, or any
combination thereof, in any physical or chemical form, or
ores which contain by weight %o of one percent (0.05
percent) or more of uranium, thorium or any combination
thereof. Source material does not include special nuclear
material.

“Special nuclear material in quantities not sufficient to
form a critical mass” means uranium enriched in the isotope
U-235 in quantities not exceeding 350 grams of contained
U-235; U-233 in quantities not exceeding 200 grams; plu-
tonium (Pu) in quantities not exceeding 200 grams; or any
combination of them in accordance with the following for-
mula: for each kind of special nuclear material, determine
the ratio between the quantity of that special nuclear mate-
rial and the quantity specified above for the same kind of
special nuclear material. The sum of such ratios for all the
kinds of special nuclear material in combination shall not
exceed “1”, that is, unity as illustrated in the following
example:

175 grams 50 grams 50 grams
Contained

U-235 + U-233 + Pu =1
350 200 200

“Stochastic effects” means health effects that occur ran-
domly and for which the probability of the effect occurring,
rather than its severity, is assumed to be linear function of
dose without threshold. Hereditary effects and cancer inci-
dence are examples of stochastic effects.

“Storage container” means a device in which radioactive
materials or sources are transported or stored.

“Technologically enhanced naturally occurring radioactive
materials” or “TENORM” means any naturally occurring
radioactive materials whose radionuclide concentrations or
potential for human exposure have been increased by any
human activities.

“Total effective dose equivalent” (TEDE) means the sum
of the deep-dose equivalent (for external exposures) and the

28-9 Supp. 5-16-05



7:28-14

ENVIRONMENTAL PROTECTION

committed effective dose equivalent (for internal expo-
sures).

“Total filtration” means the filtration produced by all
materials inserted in the useful beam including the materials
comprising the tube and its housing, any measured devices
in the beam which act as a filter, and any material purposely
placed in the beam as filters.

“Unrefined and unprocessed ore” means ore in its natural
form prior to any processing, such as grinding, roasting,
beneficiating, or refining.

“Unrestricted area” means an area, access to which is
neither limited nor controlled by the State licensee or
registrant.

“Useful beam” means that part of the radiation beam
which passes through the window, aperture cone or other
collimating device of the tube housing.

“Very high radiation area” means an area, accessible to
individuals, in which radiation levels from radiation sources
external to the body could result in an individual receiving
an absorbed dose in excess of 500 rads (five grays) in one
hour at one meter from a radiation source or one meter
from any surface that the radiation penetrates. Note that at
very high doses received at high dose rates, units of ab-
sorbed dose (for example, rads and grays) are appropriate,
rather than units of dose equivalent (for example, rems and
sieverts).

“Water treatment facility” means an entity that applies a
treatment device to drinking water for the purpose of
reducing contaminants. The entity may be a community
water system or non-community water system as defined by
the EPA in 40 CFR 141.

“Weighting factor” (wy) for an organ or tissue (T) means
the proportion of the risk of stochastic effects resulting from
irradiation of that organ or tissue to the total risk of
stochastic effects when the whole body is irradiated uniform-
ly. For calculating the effective dose equivalent, the values
of wy are:

Organ Dose Weighting Factors

Organ or

Tissue wr
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 0.30°
Whole Body 1.00°

Supp. 5-16-05

a 0,30 results from 0.06 for each of 5 “remainder” organs (excluding
the skin and the lens of the eye) that receive the highest doses.

b For the purpose of weighting the external whole body dose (for
adding it to the internal dose), a single weighting factor, wy = 1.0, has
been specified.

“X-ray tube” means an electron tube which is designed
for the conversion of electrical energy into x-ray energy.

(c) Non-ionizing radiation terms:

“Electric field strength” means a field vector quantity that
represents the force on an infinitesimal unit positive test
charge at a point divided by that charge. The electric field
strength is expressed in units of volts per meter (V/m).

“Far field” means a region associated with a radiating
source or structure in which the field per unit solid angle is
constant. In this region, the field has a predominantly
plane wave character, that is, locally very uniform distribu-
tions of electric field strength and magnetic field strength in
planes perpendicular to the direction of propagation. Gen-
erally, the far field region begins several wavelengths distant
from the source.

“Fixed radio frequency device” means a device operating
at a specific location for a period of 30 days or more.

“Magnetic field strength” means a field vector that is
equal to the product of the magnetic flux density and the
reciprocal of the permeability. Magnetic field strength is
expressed in units of amperes per meter (A/m).

“Microwave oven” means an oven which is designed to
heat, cook or dry food through the applications of radio
frequency electromagnetic energy, and which is designed to
operate at a frequency of 916 MHz or 2.45 GHz.

“Near field” means a region near a radiating source or
structure in which the electric and magnetic fields do not
have a substantially plane wave character, but vary consider-
ably from point to point. The extent of the near field is
only vaguely defined and depends on several factors the
most important of which is the size of the radiating structure
with respect to the wavelength of the emitted electromag-
netic energy. In general, this distance extends to at least
five wavelengths from the radiating device.

“Power density” means the rate of energy transported
into a small sphere divided by the cross-sectional area of
that sphere. Power density is expressed in units of watts per
meter squared (W/m?), or for convenience milliwatts per
centimeter squared (mW/cm?).

“Power density, plane wave equivalent” means a quantity
that is associated with any electromagnetic wave that is
equal in magnitude to the power density of a plane wave
that has the same electric or magnetic field strength.
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“Radiating device” means the antenna, leakage port, or
any other part of a device that emits radio frequency
electromagnetic energy.

“Radio frequency” means the frequency range of 300
kilohertz (kHz) to 100 gigahertz (GHz).

“Radio frequency device” means any stationary device,
machine, equipment or installation which is capable of
generating a radio frequency electromagnetic field. This
does not include devices which are marketed as consumer
products, including, but not limited to citizens band radios,
remote controlled toys, remote controlled garage door open-
ers, mobile radio transmitter under authorization of the
Federal Communications Commission or any other device
specifically exempted by the Commission on Radiation Pro-
tection as not presenting a potential hazard or harm to a
worker or the public.

“Radio frequency protection guide (RFPG)” means the
mean squared electric field strength, the mean squared
magnetic field strength, and the equivalent plane wave
power density which shall not be exceeded. The RFPG is
an upper limit of exposure. Exposure to levels slightly in
excess of the RFPG is not harmful, however, such exposure
is not desirable. In all cases the exposure shall be reduced
to values that are as low as reasonably achievable.

“Specific absorption rate (SAR)” means the time deriva-
tive of the incremental energy (dW) absorbed by (dissipated
in) an incremental mass (dm) contained in a volume ele-
ment (dV) of a given density (p).

SAR = ddW
dt dm

ddw
dtpdV

The specific absorption rate is expressed in units of watts
per kilogram (W/kg). In view of the proliferation of terms
for describing the electromagnetic radiation conditions in
biological materials and the discipline oriented interpreta-
tion of these terms, it is recommended that the name
“specific absorption rate” be used for the quantity defined
here, rather than such a name as “absorbed power density
per unit mass”.

Amended by R.1984 d.337, effective August 6, 1984.
See: 16 N.J.R. 7(a), 16 N.J.R. 2120(a).

“Fixed radio frequency device” added.

Amended by R.1985 d.502, effective October 7, 1985.
See: 17 N.I.R. 1626(a), 17 N.J.R. 2389(a).

Added definitions “shielded position” and “x-ray tube” in (b).
Amended by R.1992 d.52, effective February 3, 1992.

See: 23 N.J.R. 1401(c), 24 N.J.R. 416(a).

Added definitions “registrant” and “protective barrier”; deleted old
definitions for “primary and secondary barriers” and replaced with new
definitions.

Administrative Correction.

See: 25 N.J.R. 5665(a).

Amended by R.2005 d.156, effective May 16, 2005.

See: 36 NJ.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.
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Authority
N.JS.A. 13:1D-1 et seq., and specifically N.J.S.A. 26:2D-1 et seq.

7:28-1.5 Communications

(a) Communications concerning this chapter, or matters
relating to radiation protection, may be addressed to the
New Jersey Department of Environmental Protection, Radi-
ation Protection and Release Prevention Element, PO Box
415, Trenton, New Jersey 08625-0415. The physical location
of the office is 25 Arctic Parkway, Ewing, New Jersey 08638,

(b) All emergency notification of incidents involving
sources of radiation in this State shall be immediately
reported to either one of the following agencies:

1. Radiation Protection and Release Prevention Element
New Jersey Department of Environmental Protection
25 Arctic Parkway
Ewing, NJ 08638
Telephone: (609) 984-5462
Hours: 8:00 A.M. to 5:00 P.M. daily, except Saturday,
Sunday, and Holidays
After hours and weekends: (609) 292-7172 or toll free: 1
(877) 9276337 (1 (877) WARN-DEP)

2. Communications Officer
New Jersey State Police Office of Emergency Manage-
ment
West Trenton, NJ 08628
Telephone: 609-882-2000
Hours: 24 hours, seven days.

Amended by R.2000 d.120, effective March 20, 2000.
See: 31 N.J.R. 3007(a), 32 N.J.R. 1016(a).

Rewrote the section.
Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.J.R. 8(a), 37 N.J.R. 2675(b).

Rewrote the section.

SUBCHAPTER 2. USE OF SOURCES OF
IONIZING RADIATION AND SPECIAL
EXEMPTIONS

7:28-2.1 Authorized use of sources of ionizing radiation

(a) No person shall manufacture, use, operate, receive,
possess, dispose, transfer, distribute or arrange for the distri-
bution, sell, lease, install, transport or store sources of
ionizing radiation in a manner other than prescribed in this
chapter.

(b) No person shall cause, suffer, allow or permit any
person to manufacture, use, operate, receive, possess, dis-
pose, transfer, distribute or arrange for the distribution, sell,
lease, install, transport or store sources of ionizing radiation
in a manner other than prescribed in this chapter.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

Inserted references to manufacture, distribution, sales, and leasing of
sources of ionizing radiation throughout.
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7:28-2.2 Supervision

(a) All sources of radiation, except those specifically ex-
empted by other sections of this chapter, shall be under the
supervision of at least one person who has demonstrated to
the Department, or to any agency recognized by the Depart-
ment, that the person’s training and experience satisfies the
Department requirements in the following areas of radiation
protection:

1. Principles and practices of radiation protection;

2. X-ray and/or radioactivity measurements and moni-
toring techniques and instruments;

3. Mathematics and calculations basic to the use of
radiation;

4. Biological effects of radiation; and

5. Any additional information, qualifications or expe-
rience as may be required by the Department.

(b) Any person applying to the Department for a State
license, registration or certificate pursuant to this chapter,
shall include in his application the name of at least one
person who has satisfied the requirements of (a) above.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

7:28-2.3 Instruction

(a) All persons working in or frequenting the vicinity of
radiation-producing machines or radioactive material shall
be instructed in the operation and/or use of the sources of
radiation and the function and need of any applicable
safeguards for the sources of radiation, in accordance with
preestablished procedures that have been documented and
are on file for review and inspection.

(b) All visitors to controlled areas shall be instructed or
escorted to prevent unnecessary exposure to radiation. See
N.JA.C. 7:28-7.4(a)4 (Use of personnel monitoring equip-
ment for visitors).

7:28-2.4 Unattended radiation sources

No person shall cause, suffer, allow or permit any source
of radiation to remain unattended and accessible to unau-
thorized use.

7:28-2.5 Protective devices, systems or mechanisms

(a) No person shall operate a radiation-producing ma-
chine or utilize radioactive material whenever shielding for
the source of radiation permits levels of radiation that
exceed or have the potential to exceed the radiation limits
specified in N.J.A.C. 7:28-6.2 (Radiation levels outside con-
trolled areas).

Supp. 7-18-05
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(b) No person shall operate a radiation-producing ma-
chine or utilize radioactive material whenever any device,
system or mechanism designed for the protection against
radiation required by this chapter has not been installed or
is operating improperly.

Amended by R.2005 d.239, effective July 18, 2005.
See: 37 NJ.R. 8(a), 37 N.J.R. 2675(b).

7:28-2.6 Intentional human irradiation

(a) Only persons licensed or otherwise permitted by law
shall arrange for irradiation, application or administration of
radiation to a human being or any part thereof, for the
purpose of medical diagnosis or treatment.

(b) No provision in N.J.A.C. 7:28 regarding the treatment
of human beings in the healing arts is intended to conflict
with, supplant or supersede any requirement of the Medical
Practices Act of New Jersey.

7:28-2.7 Exemptions for prevention or control of diseases

Rules contained in N.J.A.C. 7:28-6 or 7 and 7:28-13.2
(Reportable radiation incidents) shall not apply insofar as
they relate to the intentional exposure of human beings to
radiation for the purpose of diagnosis, treatment or investi-
gation for the prevention or control of disease.

7:28-2.8 Special exemptions

The Department, upon application and a showing of
hardship or compelling need, with the approval of the
Commission, may grant an exemption from any requirement
of these rules should it determine that such exemption will
not result in any exposure to radiation in excess of the limits
permitted by N.J.A.C. 7:28-6, Dose Limits.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

Substituted “, Dose Limits” for “Permissible Dose Rates, Radiation
Levels and Concentrations” following the N.J.A.C. reference.

7:28-2.9 Prohibited use
(a) Hand-held fluoroscopic screens shall not be used.

(b) Shoe-fitting fluoroscopic devices shall not be used.

7:28-2.10 Emergency precautions

(a) All owners of radioactive materials shall make a study
of potential radiation hazards which may arise from radia-
tion incidents, theft of radioactive materials, fires, floods,
windstorms and other disasters within and near the installa-
tion with regard to the protection of the following:

1. Tenants and employees;
2. Emergency workers;
3. General public; and
4. Fire fighters and police.

Next Page is 28-12.1
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(b) Such studies shall be made for radioactive materials
on hand and shall be made in advance of the receipt of
additional radioactive materials.

Next Page is 28-13 28-12.1
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{c) An emergency operational plan, prepared from these
studies, shall inform all persons concerned of their duties
and responsibilities. This plan shall be made available to
the Department on request.

7:28-2.11 Inspections

(a) All persons shall afford the Department an opportu-
nity to inspect any source of radiation and the operation
associated with the source of radiation as well as the
facilities and premises where the source of radiation is being
used or stored.

(b) Upon request of the Department all persons shall
make available for inspection by the Department records
kept pursuant to the rules in N.J.LA.C. 7:28.

7:28-2.12 Tests

Upon request of the Department, all persons shall per-
form, and/or permit the Department to perform if it so
desires, such tests as the Department deems appropriate or
necessary for the administration of this chapter.

SUBCHAPTER 3. REGISTRATION OF IONIZING
RADIATION-PRODUCING MACHINES AND
RADIOACTIVE MATERIALS

7:28-3.1 Registration for possession of ionizing radiation-
producing machines and radioactive by-product
material, source material and special nuclear
material

(a) Any person, manufacturer, dealer or State, county or
local government shall register with the Department all
radioactive by-product material, source material, special nu-
clear material and every ionizing radiation-producing ma-
chine possessed within the State of New Jersey except as
exempted by N.J.A.C. 7:28-3.2.

(b) Any person, manufacturer, dealer or State, county or
local government shall apply for such registration within 30
days after taking possession, custody or control of radioac-
tive by-product material, source material, special nuclear
material and ionizing radiation-producing machines on
forms available from the Department.

(c) Any person, manufacturer, dealer or State, county or
local government shall retain a copy of the registration at
the facility for inspection by employees and the Department.

7:28-3.2 Exemptions from registration for possession of
ionizing radiation-producing machines and
radioactive by-product material, source material
and special nuclear material

(a) Ionizing radiation-producing machines not being used
in such a manner as to produce radiation, such as equip-
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ment in storage or on display, are exempt from registration.
Machines that are operated while on display must meet the
requirements of N.J.A.C. 7:28-3.1.

(b) Electrical equipment that is not primarily intended to
produce radiation and that does not produce radiation
greater than 0.5 millirem per hour at any readily accessible
point five centimeters from its surface is exempt from
registration. Production-testing facilities for such equip-
ment shall not be exempt if any individual might receive a
radiation dose exceeding the limits established in N.J.A.C.
7:28-6.2.

(c) Ionizing radiation-producing machines possessed,
stored or used by agencies of the United States Government
are exempt from registration.

(d) Those radioactive materials covered in specific and
general state licenses issued by the Department in accor-
dance with N.J.A.C. 7:284 are exempt from registration.

(e) Those radioactive materials contained in devices
which are covered under general license issued by the
United States Nuclear Regulatory Commission or have been
granted an exemption from licensing requirements by the
United States Nuclear Regulatory Commission are exempt
from registration.

(f) Quantities of radioactive material equal to or less than
those listed in NJ.A.C. 7:28-3.11 are exempt from registra-
tion requirements provided that no individual user of radio-
active material shall have more than 10 such quantities of
any material or materials at any one time.

7:28-3.3 Registration of ionizing radiation-producing
machines

(a) Registration of ionizing radiation-producing machines
shall pertain to each x-ray tube and its accompanying trans-
former, generator and control panel. If more than one x-
ray tube operates off the same control panel, a separate
registration is required for each tube.

(b) All registrations issued for ionizing radiation-produc-
ing machines shall expire on May 19 of each renewal year or
shall expire one year from the date of initial application as
determined by the Department. Registrations are renewa-
ble by the registrant for a period of one year upon payment
of the fee provided in N.J.A.C. 7:28-3.12.

(c) Applications for new registrations for ionizing radia-
tion producing machines will be accepted throughout the
calendar year. The annual registration fee set forth in
N.J.A.C. 7:28-3.12 shall be either prorated from the date
the registration is issued until its expiration date on May 19
following the date of application, except that the Depart-
ment may issue a registration for an additional year when an
application is initially filed during the last three months of
the registration year, or shall be assessed in full from the
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date of application until its expiration date one year later as
determined by the Department.

7:28-3.4 Temporary registration of ionizing radiation-
producing machines

(a) Any person, manufacturer, dealer or State, county or
local government having temporary possession, custody or
control of any ionizing radiation-producing machine for the
purpose of replacing a registered machine that is out of
service for a period longer than 60 days or for evaluation
prior to purchase for a period longer than 60 days shall
obtain a registration for temporary possession, custody or
control of said machine.

(b) Application for temporary registration shall be sub-
mitted, on forms available from the Department, within 30
days after taking temporary possession, custody or control.
No registration fee will be charged if the period of tempo-
rary possession, custody or control does not exceed 60 days.
If the period exceeds 60 days, the annual registration fee for
said machine set forth in N.J.A.C. 7:28-3.12 will be charged
as of the date of application for the temporary registration.

(c) Within 30 days after relinquishment of temporary
possession, custody or control of an ionizing radiation-
producing machine, the registrant shall notify the Depart-
ment in writing to terminate the temporary registration.
The Department shall continue to charge a registration fee
until a written notice of termination is received from the
registrant.

7:28-3.5 Registration of radioactive by-product material,
source material and special nuclear material

(a) Any person having within his possession, custody or
control any radioactive by-product material, source material
or special nuclear material pursuant to a specific license
issued by the United States Nuclear Regulatory Commission
shall apply for and obtain a registration for possession,
custody or control of the specified type(s) and amount(s) of
such material as authorized by the license issued by the
Nuclear Regulatory Commission. Application forms for the
registration of radioactive material are available from the
Department. When submitting an application, the applicant
shall attach to the application a copy of the license issued by
the Nuclear Regulatory Commission.

(b) A radioactive materials registrant does not have to
apply for a new or amended registration for receipt of each
shipment of a type of radioactive material for which it has a
valid current registration provided that the total amount of
such type of radioactive material in the radioactive materials
registrant’s possession, custody or control does not exceed
the amount authorized in its registration for such type of
material.

Supp. 5-16-05

(c) Fees in the amounts indicated in NJ.A.C. 7:28-3.13
shall be paid for each initial registration application, each
registration amendment and each annual registration renew-
al.

(d) Any registration issued for radioactive materials pur-
suant to this subchapter shall be valid for so long as the
license issued by the United States Nuclear Regulatory
Commission is in full force and effect.

Amended by R.1991 d.417, effective August 5, 1991.
See: 22 N.J.R. 3300(a), 23 N.J.R. 2362(a).

(a) Added specific to a “specific” license; (c) deleted old text
pertaining to fees and added new.
Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

In (b), inserted “radioactive materials” preceding reference to regis-
trant throughout.

7:28-3.6 Transfer of registration for possession of
radioactive by-product material, source material,
special nuclear material and ionizing radiation-
producing machines
Registrations for possession of radioactive by-product ma-
terial, source material, special nuclear material and ionizing
radiation-producing machines are not transferable.

7:28-3.7 Amendments to registration of ionizing radiation-
producing machines
(a) A registrant must notify the Department in writing
within 30 days after any change in the following information
on the application for registration of an ionizing radiation-
producing machine:

1. Trade name;

2. X-ray tube capacity;
3. Type of housing;

4. Generator power;
5. Owner;

6. Co-owner;

7. Location of machine including address (number,
street, city, zip code, county) and room number;

8. Machine category;

9. Manufacturer;

10. Control panel model number; and
11. Control console serial number.

7:28-3.8 Amendments to registration of radioactive by-
product material, source material or special
nuclear material
A radioactive materials registrant shall notify the Depart-
ment in writing within 30 days after any change in the
license issued by the Nuclear Regulatory Commission for
possession, custody or control of any type of radioactive by-
product material, source material or special nuclear material
when there is a change in the type and/or quantity of such
material or when there is a change in the designated
licensed user(s) or radiation safety officer.

28-14
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Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Inserted “radioactive materials” preceding “registrant”.

7:28-3.9 Sale, installation, relocation or disposal of
ionizing radiation-producing machines

(a) Whenever a manufacturer or dealer sells, installs,
relocates or disposes of an ionizing radiation-producing
machine, said manufacturer, agent or dealer shall give writ-
ten notification thereof to the Department within 30 days of
such sale, installation, relocation or disposal. Said notifica-
tion shall include the manufacturer, model and serial num-
ber of each component, name and address of the new
owner(s), address of the relocated machine or details of the
final disposition of the machine. Notification shall be sub-
mitted on a form available from the Department. The
Department may accept the current form used by the Unit-
ed States Food and Drug Administration for Report of
Assembly of a Diagnostic X-ray System if the Department
determines that the information is complete and accurate.

(b) Whenever an owner sells, relocates or disposes of an
ionizing radiation-producing machine, said owner shall:

1. Give written notification to the Department on
forms available from the Department within 30 days of
such sale, relocation or disposal;

2. Include the New Jersey registration number, manu-
facturer, model and serial number of each component;

3. Include the name and address of the new owner(s);
and

4. Include the address of the relocated machine, or
details of the final disposition of the machine; and

5. Be responsible for all fees until the written notifica-
tion is received by the Department.

3. Falsifies or makes misleading statements in any
documents which were utilized to obtain a registration;

4. Alters registration documents;
5. Falsifies required records;

6. Aids, abets, combines with, or conspires with any
person for any purpose which will evade or be in violation
of the provisions of the Act or any rules promulgated
pursuant thereto; or

7. Allows a registration to be used by any person for
any purpose which will evade or be in violation of the
provisions of the Act or any rules promulgated pursuant
thereto.

(b) Except as provided in N.J.S.A. 26:2D-12 in cases of
emergency, no registration shall be denied, modified, sus-
pended or revoked prior to a hearing conducted by the
Office of Administrative Law pursuant to N.J.S.A. 52:14B-1
et seq., the Administrative Procedure Act, and N.J.A.C.
1:1-1 et seq., the Uniform Administrative Practice Rules, on
the basis of a Notice of Intent filed by the Department
stating the grounds for denial, suspension, modification or
revocation of a registration.

(c) The Department may terminate a registration upon
request submitted by the radioactive materials registrant or
registrant to the Department in writing.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Inserted a reference to a radioactive materials registrant in (a) and

©).

7:28-3.11 Table of radioactive materials and quantities
exempt from registration

(a) The following radioactive materials, in quantities less
than or equal to those specified below, are exempt from
registration:

7:28-3.10 Denial of an application for registration, and Column A Column B
suspension, modification, or revocation of Notasa Asa
registration of ionizing radiation-producing ss::l;‘: :’u::
machines, radioactive by-product material, Radioactive Material (microcuries) (microcuries)
source material or special nuclear material Antimony (Sb 124) 1 10

. . . Arsenic 76 (As 76) 10 10
(a) The Department, in addition to any penalties author-  Arsenic 77 (As 77) 10 10

ized by the Act, may deny an application for registration or ~ Barium 140 + Lanthanum 140

suspend, modify or revoke a registration of ionizing radia- (Ba 140 + La 140) 1 10

tion-producing machines, radioactive by-product material,  Beryllium (Be7) 50 50

source material or special nuclear material by reason of Caﬁ)nguumAleo; Siver 109 (Cd 10 10

amendments to the Act, adoption of rules, orders issued by Calciu; 45g(Ca ‘)‘5) 10 10

the Department pursuant to said Act or if the applicant,  Carbon 14 (C 14) 50 50

radioactive materials registrant or registrant: Cerium 144 + Prascodymium
] . .. 144 (Ce 144 + Pr 144) 1 10

1. Fails to comply with any provisions of the Act or  Cegium 137 + Barium 137 (Ce
any rules promulgated pursuant thereto including the 137 + Ba 137) 1 10
timely payment of registration fees; Chlorine 36 (Cl 36) 1 10
. Chromium 51 (Cr 51) 50 50
2. Falsifies or makes misleading statements in the Cobalt 60 (Co 60) 1 10
application for registration; Copper 64 (Cu 64) 50 50
28-15 Supp. 7-18-05
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Radijoactive Material
Europium 154 (Eu 154)
Fluorine 18 (F 18)

Gallium 72 (Ga 72)

Germanium 71 (Ge 71)

Gold 198 (Au 198)

Gold 199 (Au 199)

Hydrogen 3 (Tritium H 3)

Indium 114 (In 114)

lTodine 131 (I 131)

Iridium 192 (Ir 192)

Iron 55 (Fe 55)

Iron 59 (Fe 59)

Lanthanum 140 (La 140)

Manganese 52 (Mn 52)

Manganese 56 (Mn 56)

Molybdenum 99 (Mo 99)

Nickel 59 (Ni 59)

Nickel 63 (Ni 63)

Niobium 95 (Nb 95)

Palladium 109 (Pd 109)

Palladium 103 + Rhodium 103
(Pd 103 + Rh 103)

Phosphorus 32 (P 32)

Polonium 210 (Po 210)

Potassium 42 (K 42)

Praseodymium 143 (Pr 143)

Promethium 147 (Pm 147)

Rhenium 186 (Re 186)

Rhodium 105 (Rh 105)

Rubidium 86 (Rb 86)

Ruthenium 106 + Rhodium 106
(Ru 106 + Rh 106)

Samarium 153 (Sm 153)

Scandium 46 (Sc 46)

Silver 105 (Ag 105)

Silver 111 (Ag 111)

Sodium 22 (Na 22)

Sodium 24 (Na 24)

Strontium 89 (Sr 89)

Strontium 90 + Yttrium 90 (Sr
90 + Y 90)

Sulfur 35 (S 35)

Tantalum 182 (Ta 182)

Technetium 96 (Tc 96)

Technetium 99 (Tc 99)

Tellurium 127 (Te 127)

Tellurium 129 (Te 129)

Thallium 204 (Tl 204)

Tin 113 (Sn 113)

Tungsten 185 (W 185)

Vanadium 48 (V 48)

Yttrium 90 (Y 90)

Yttrium 91 (Y 91)

Zinc 65 (Zn 65)

Beta and/or Gamma emitting ra-
dioactive material not listed
above

Column A
Not as a
sealed
source
(microcuries)

Amended by R.2005 d.239, effective July 18, 2005.

- See: 37 NJ.R. 8(a), 37 N.J.R. 2675(b).
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Colmn B 7:28-3.12 Application and annual registration renewal fees
seated for ionizing-radiation-producing machines
(miZ?L'Z.‘iiies) (a) On initial registration of each x-ray tube, each regis-
10 trant shall pay an application fee of $40.00 plus the prorated
50 portion of the applicable annual registration renewal fee set
;g forth in (b), (c), (d) or (e) below for the remainder of the
10 first year of registration.
2;8 (b) Each registrant of an ionizing-radiation-producing
10 machine used in a dental facility shall pay:
ig 1. The initial application and registration fees for each
50 x-ray tube pursuant to (a) above, and
10 2. In each year after the expiration of the first year of
}g registration established pursuant to (f) below, the annual
50 registration renewal fee per x-ray tube as follows:
10
ig DENTAL FACILITIES
10 Annual Registration
10 Machine Category Renewal Fee
and Description Per X-Ray Tube
50 01D  Dental Machine $92
“1) (c) Each registrant of an ionizing-radiation-producing
10 machine used in a hospitat facility shall pay:
10 1. The initial application and registration fees for each
ig X-ray tube pursuant to (a) above; and
10 2. In each year after the expiration of the first year of
10 registration establish pursuant to (f) below, the annual
10 registration renewal fee per X-ray tube follows:
10
10 HOSPITAL FACILITIES
10 Annual Registration
10 Machine Category Renewal Fee
10 and Description Per X-Ray Tube
10 01H  Dental Machine $140,00
10 02H  Fixed Medical Radiographic
Machine 208.00
1 03H  Mobile Medical Radiographic
50 Machine 208.00
10 31H  Portable Medical Radiographic
10 Machine (hand carried) 208.00
10 06H  Motor Vehicle Mounted Medi-
10 cal Radiographic Machine 208.00
10 04H  Fixed Medical Fluoroscopic
50 Machine 163.00
10 0SH  Mobile Medical Fluoroscopic
10 Machine 163.00
10 32H  Portable Medical Fluoroscopic
Machine (hand carried) 163.00
10 33H  Motor Vehicle Mounted Medi-
10 cal Fluroscopic Machine 163.00
10 07H  Fixed Medical Radiographic
Fluoroscopic Machine 253.00
08H  Mobile Medical Radiographic
10 Fluoroscopic Machine 253.00
34H  Portable Medical Radiographic
Fluoroscopic Machine (hand
carried) 253.00
28-16
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Annual Registration Annual Registration
Machine Category Renewal Fee Machine Category Renewal Fee
. and Description Per X-Ray Tube and Description Per X-Ray Tabe

L 35H  Motor Vehicle Mounted Medi- 07N  Fixed Medical Radiographic

cal Radiographic Fluoroscop- Fluoroscopic Machine 163.00
ic Machine 253.00 08N  Mobile Medical Radiographic

09H  CT Scan Machine 163.00 Fluoroscopic Machine 163.00
10H  Mammography Machine 298.00 34N Portable Medical Radiographic
36H Motor Vehicle Mounted Mam- Fluoroscopic Machine (hand

mography Machine 298.00 carried) 163.00
37H  Mobile Mammography Ma- 35N Motor Vehicle Mounted Medi-
chine 298.00 cal Radiographic Fluoroscop-

4H MQSA Mammography Ma- ic Machine 163.00

chine 73.00 09N  CT Scan Machine 118.00

45H MQSA Motor Vehicle Mount- 10N Mammography Machine 298.00
ed Mammography Machine 73.00 36N  Motor Vehicle Mounted Mam-

46H MQSA Mobile Mammography mography Machine 298.00
Machine 73.00 37N  Mobile Mammography Ma-

11H  Medical Therapeutic Machine chine 298.00
60 kVp 253.00 4N  MQSA Mammography Ma-

12H  Medical Therapeutic Machine chine 73.00
61 kVp to 999 kVp 253.00 45N MQSA Motor Vehicle Mount-

14H  Medical Therapeutic Machine 1 ed Mammography Machine 73.00
MeV and above 343.00 46N  MQSA Mobile Mammography

30H  Radiation Therapy Simulator Machine 73.00
Machine 208.00 1IN  Medical Therapeutic Machine

38H  Biomedical (non-human) Re- <60 kVp 118.00
search Machine 140.00 12N Medical Therapeutic Machine

21H  Electron Microscope Machine 140.00 >61 kVp to 999 kVp 253.00
22H  Cabinet X-ray Machine 140.00 14N Medical Therapeutic Machine 1

28H  Bone Densitometer Machine 118.00 MeV and above 343.00
30N  Radiation Therapy Simulator

Machine 208.00

(d) Each registrant of an ionizing-radiation-producing

machine used in a non-hospital facility (including but not 38N B’omed]'f;l[ (:pn-Human) Re- 140.00
limited to doctors’ offices, medical facilities, industrial facili- e aome : 0.
. » e > 17N Industrial/Research Radiogra-
ties, schools, and government facilities) shall pay: phy Machine 151.00
1. The initial application and registration fees for each 39N Po[:g'bﬁacliﬁ:zstnal Radiogra 151.00
X-ray tube pursuant to (a) above; and 40N Shielded Room Radiography
2. In each year after the expiration of the first year of 18N Elggtar?x:ngeam Welder/Furnace 151.00
registration established pursuant to (f) below, the annual Machine 129.00
registration renewal fee per X-ray tube as follows: 19N  Analytical X-ray Machine <16
kVp 118.00
20N Analytical X-ray Machine >16
NON-HOSPITAL FACILITIES kVp 118.00
2IN  Electron Microscope Machine 106.00
Machine Category Amuael Regictation 22N Cabinet X-ray Machine 106.00
and Description Per X-Ray Tube 23N X-ray Baggage Machine 106.00
0IN  Dental Machine $106.00 24N Particle Accelerator Machine
02N  Fixed Medical Radiographic (non-medical use) =30 kVp 196.00
Machine 140.00 25N Particle Accelerator Machine
03N  Mobile Medical Radiographic (non-medical use) >30 kVp 185.00
Machine 140.00 28N Bone Densitometer Machine 95.00
3IN  Portable Medical Radiographic 41N  Machine not specifically listed
Machine (hand carried) 140.00 above, <50 kVp 118.00
06N  Motor Vehicle Mounted Medi- 42N Machine not specifically listed
cal Radiographic Machine 140.00 above, 51 kVp to 999 kVp 118.00
04N  Fixed Medical Fluoroscopic 43N  Machine not specifically listed
Machine 118.00 above, 1 MeV and above 140.00
OSN  Mobile Medical Fluoroscopic
Machine . 118.00 (e) Each registrant of an ionizing-radiation-producing
32N Portable Medical Fluoroscopic machine used in a veterinary facility shall pay:
Machine (hand carried) 118.00
N 33N Motor Vehicle Mounted Medi- 1. The initial application and registration fees for each
- cal Fluoroscopic Machine 118.00 X-ray tube pursuant to (a) above, and

28-17 Supp. 7-18-05
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2. In each year after the expiration of the first year of
registration established pursuant to (f) below, the annual
registration renewal fee per X-ray tube as follows:

VETERINARY FACILITIES
Annual Registration

Machine Source Category Renewnl Fee
and Description Per X-Ray Tube
01V Dental Machine $ 86.00
02V Fixed Medical Radiographic

Machine 100.00
03V Mobile Medical Radiographic

Machine 100.00
31V Portable Medical Radiographic

Machine (hand carried) 100.00
04V Fixed Medical Fluoroscopic

Machine 91.00
05V Mobile Medical Fluoroscopic

Machine 91.00
32V Portable Medical Fluoroscopic

Machine (hand carried) 91.00
07V Fixed medical Radiographic

Fluoroscopic Machine 109.00
08V  Mobile Medical Radiographic

Fluoroscopic Machine 109.00

(f) The expiration date of each year of registration shall
be specified by the Department on the billing invoice sent to
each registrant. The registration expiration date shall be
based on the first letter of the registrant name as follows:

1. For a registrant whose name begins with A through
F, the registration expiration date shall be August 31 of
each calendar year;

2. For a registrant whose name begins with G through
L, the registration expiration date shall be September 30
of each calendar year;

3. For a registrant whose name begins with M through
R, the registration expiration date shall be October 31 of
each calendar year; and

4. For a registrant whose name begins with S through
Z, the registration expiration date shall be November 30
of each calendar year.

(g) Each registrant shall pay the initial registration appli-
cation fee and annual registration renewal fee within 60
days of the date of the invoice billing issued by the Depart-
ment. Any fee payment postmarked or handcarried to the
Department after the invoice due date will be subject to a
$25.00 per month late charge. If necessary, the Department
will issue a second invoice. Late charges must be paid
within 30 days of the second invoice. If a registrant fails to
pay a fee by the original invoice due date, the registration of
the ionizing-radiation-producing machine shall be deemed
expired.

(h) When two or more X-ray tubes are operated from the

same generator, the registrant shall pay an application fee
and an annual registration renewal fee for each tube.
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(i) Each registrant shall make payment only by check or
money order made payable to “Treasurer, State of New
Jersey.” Each payment shall be accompanied by the invoice
issued by the Department and shall be submitted to the
address specified on the invoice: Department of Treasury,
Division of Revenue, PO Box 417, Trenton, New Jersey
08646-0417.

(i) An application fee will not be charged for any ma-
chine registered pursuant to the Radiation Protection Code
prior to November 16, 1987. However, the registrant shall
pay the applicable annual registration renewal fee for any
such machine.

Amended by R.1990 d.400, effective August 6, 1990.

See: 22 N.J.R. 1653(a), 22 N.J.R. 2302(a), 22 NJ.R. 2830(a).

Fees increased,

Repeal and New Rule, R.1995 d.49, effective January 17, 1995.
See: 26 N.JLR. 3797(a), 27 N.J.R. 336(a).

Formerly “Fees for initial registration application and annual regis-
tration of ionizing radiation-producing machines”.
Amended by R.1999 d.369, effective October 18, 1999.
See: 31 N.J.R. 1130(a), 31 N.J.R. 3087(c).

In (c)2 and (d)2, inserted references to MQSA Mammography
Machines, MQSA Motor Vehicle Mounted Mammography Machines
and MQSA Mobile Mammography Machines.

Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.J.R. 8(a), 37 N.J.R. 2675(b).
In (i), amended the address.

7:28-3.13 Fees for registration of radioactive by-product
material, source material and special nuclear
material

(a) Fees for initial registration, annual registration renew-
al and each registration amendment for possession, custody
or control of radioactive by-product material, source materi-
al and special nuclear material as provided below shall be
paid in full by the radioactive materials registrant.

1. Initial Registration Fee: $250.00;
2. Annual Registration Renewal: $165.00;
3. Each Amendment to Registration: $165.00.

(b) Payment for each initial registration shall be made
only by check or money order payable to “Treasurer, State
of New Jersey” and shall be submitted: with each initial
registration application to the Department.

(¢) Annual registration renewal fees payable to “Treasur-
er, State of New Jersey” shall be submitted to the Depart-
ment annually no later than August 1 of each year.

(d) In the event that registration renewal fees are paid
later than 30 days after August 1, a delinquency fee equal to
one-half of the annual registration fee will be imposed.
Failure to pay a registration renewal fee, including any
accrued delinquency fees for longer than 90 days after
August 1 shall constitute grounds for suspension or revoca-
tion of the registration pursuant to NJ.A.C. 7:28-3.10.
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(e) Registration amendment fees shall be submitted with
the amended registration.

(f) The initial registration fee, the annual renewal fee and
registration amendment fee shall be mailed to:

State of New Jersey

Department of Treasury
Division of Revenue

PO Box 417

Trenton, New Jersey 08646-0417

(g) The registration year shall be July 1 of each year to
June 30 of the following year.

(h) Fees submitted to the Department are non-refunda-
ble.

New Rule, R.1991 d.417, effective August S, 1991.
See: 23 N.J.R. 3300(a), 23 N.J.R. 2362(a).
Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote (a); in (d), substituted “registration” for “license” following
“annual” in the first sentence; added (h).
Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.J.R. 8(a), 37 N.J.R. 2675(b).
In (f), amended the address.

SUBCHAPTER 4. LICENSING OF NATURALLY
OCCURRING OR ACCELERATOR
PRODUCED RADIOACTIVE MATERIALS

7:28-4.1 Scope and general provisions

(a) This subchapter shall apply to persons who manufac-
ture, produce, transfer, distribute or arrange for the distri-
bution, sell, lease, receive, acquire, own, possess or use any
naturally occurring or accelerator produced radioactive ma-
terials, including TENORM, in this State.

(b) No person shall manufacture, produce, transfer, dis-
tribute or arrange for the distribution, sell, lease, receive,
acquire, own, possess or use any naturally occurring or
accelerator produced radioactive materials, including TE-
NORM, in this State unless authorized by a specific State
license issued by the Department as provided by N.J.A.C.
7:28-4.7 and 4.8, a general State license as provided in
N.J.A.C. 7:28-4.5, or an exemption as provided in N.J.A.C.
7:28-4.3. Excepted from this provision are byproduct, source
and special nuclear materials.

(c) A person who sells, transfers, distributes or arranges
for the distribution of a device containing naturally occur-
ring or accelerator produced radioactive materials manufac-
tured by another person, but which is sold, transferred or
distributed under its own name, shall obtain a State license
in accordance with this subchapter.
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Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

7:28-4.2 Recognition of licenses from other jurisdictions

(a) Any person who possesses a specific license or equiva-
lent licensing document issued by a Federal agency or any
other state may, pursuant to such document, transport,
receive, possess, or use the radioactive materials specified in
such license within this State for a period not in excess of 20
days in any period of 12 consecutive months without obtain-
ing a specific license from the Department provided that:

1. The license does not limit the activity to specified
installations or locations;

2. The licensee notifies the Department in writing at
least two days prior to the time that such radioactive
material is brought into this State. Such notification shall
indicate the location, period, and type of proposed posses-
sion and use within this State, and shall be accompanied
by a copy of the pertinent licensing document. If in a
specific case the two-day period would impose an undue
hardship on the user, he may, upon application to the
Department, obtain permission to proceed sooner;

3. The licensee complies with all the terms and condi-
tions of the license;

4. The licensee provides such other information as the
Department may request; and

(b) The Department may withdraw, limit or qualify its
acceptance of such licenses issued by another agency, or any
product distributed pursuant to such licensing documents,
upon determining that such action is necessary in order to
prevent undue hazard to public health and safety or proper-
ty.

Amended by R.2005 d.156, effective May 16, 2005.

See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
In (b), substituted “product” for “produce” preceding “distributed”.

7:28-4.3 Exemption from requirement for a State license
for manufacture, production, transfer,
distribution or arrangement of distribution, sale,
lease, receipt, acquisition, ownership, possession
or use of all naturally eccurring or accelerator
produced radioactive materials

(a) A person shall be exempt from the requirement to
obtain a State license for the following activities:

1. The person is a plant or laboratory owned by or
operated on behalf of a Federal agency;

2. The person is a common or contract carrier and is
transporting or storing radioactive materials covered by
NJ.A.C. 7:28-4.7 in the regular course of carriage for
another, or storage incident thereto;

3. The person manufactures, produces, receives, pos-
sesses, uses, transfers, distributes or arranges for the

Supp. 7-18-05



7:28-4.3

ENVIRONMENTAL PROTECTION

Supp. 7-18-05

distribution, sells, leases, owns or acquires products or
materials containing naturally occurring or accelerator
produced radioactive materials in concentrations not in
excess of those exempted in N.J.A.C. 7:28-4.3(b);

4. The person manufactures, receives, possesses, uses,
transfers, distributes or arranges for the distribution, sells,
leases, owns or acquires luminous timepieces or parts
thereof containing radium. However, any person who
desires to apply radium to luminous timepieces or parts
thereof is not exempt and must obtain a specific State
license;

5. The person owns or possesses naturally occurring
radioactive materials, occurring in natural abundance and
which are not technologically enhanced naturally occur-
ring radioactive materials, whether intentionally or unin-
tentionally;

6. The person who receives, owns, possesses, uses,
processes, transfers, distributes, arranges for the distribu-
tion, sells or leases technologically enhanced naturally
occurring radioactive materials (TENORM) if the TE-
NORM contain any combination of Radium-226 and
Radium-228 at concentrations less than five pCi/g (185
Bq/kg) (dry weight) above background and less than the
quantity listed in (c) below;

7. The person owns property where radon gas is being
expelled to the outside atmosphere as part of a radon
remediation system installed in accordance with the provi-
sions of N.J.A.C. 7:28-27,

8. The person owns a sanitary sewer system where
residuals are present which may contain TENORM from
the separation of liquids and solids which is the outcome
of normal operations of the sanitary sewer system;

9. The person is involved with the distribution, includ-
ing custom blending, possession, and use of fertilizers
containing TENORM; and

10. The person owns property where residual contami-
nation remaining at the site was remediated under the
Radiation Protection Act (N.JS.A. 26:2D-1 et seq.)
and/or the other authorities listed in the Soil Remediation
Standards at N.J.A.C. 7:28-12.2(a). Such residual concen-
trations may be greater than the limits specified in (a)6
above, but be under restricted conditions imposed by the
Department (such as engineering and institutional con-
trols), and meet the dose criteria specified in NJ.A.C.
7:28-12.8(a).

(b) The following concentrations of NARM, including
TENORM, when obtained from naturally occurring materi-
als or when produced by an accelerator are exempt from the

requirements for a State license:

Exempt Concentrations

Element (nuclide)
Argon (Ar-37)
Arsenic (As-73)
(As-74)
Barium (Ba-131)
Beryllium (Be-7)
Bismuth (Bi-206)
(Bi-207)*
Cadmium (Cd-109)
Chromium (Cr-51)
Cobalt (Co-56)*
(Co-57)
(Co-58)
Dysprosium (Dy-159)*
Fluorine (F-18)
Gallium (Ga-67)*
Germanium (Ge-68)*
(Ge-71)
Gold (Au-196)
(Au-199)
Indium (In-111)*
(In-113m)
Iodine (1-123)*
(I-124)*
Iridium (Ir-190)
(Ir-192)
Iron (Fe-55)
Krypton (Kr-85m)
Lead (Pb-201)*
(Pb-203)
(Pb-210)*
Manganese (Mn-52)
(Mn-54)
Mercury (Hg-197m)
(Hg-197)
Neptunium (Np-237)*
Palladium (Pd-103)
Platinum (Pt-191)
(Pt-193m)
(Pt-197m)
Radium (Ra-226)*
(Ra-228)
Rhenium (Re-183)
Rubidium (Rb-81)*
(Rb-83)*
(Rb-84)*
Ruthenium (Ru-97)
Samarium (Sm-153)
Scandium (Sc-48)
Silver (Ag-105)
(Ag-111)
Sodium (Na-22)*
Tantalum (Ta-179)*
Technetium (Tc-96)
Thallium (T1-200)
(T-201)
(T1-202)
**Thorium (Th-228)*
(Th-230)*
(Th-232)*
(Th-234)*
Thulium (Tm-170)
Tungsten (Wolfram)
(W-181)
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Column 1
Gas
concentration
uCi/ml
1x1
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Column 2
Liq. & solid
concentration

(uci/ml)‘*# *

5x10°
5x 10
2x 1073
2x 102
4x10°
2x 104
2x103
2x 107
1.2x 10
5x103
1x 1073
4x10°3
8x1073
2x10°
1.2x10°
2x102
2x 1073
2x 1073
1.2x103
1x102
2x10°3
4x10°
2x10°
4x104
8x10°

2x 1073
4x 1073
2x 107
3x10*
1x 1073
2x1073
3x103
4x107
3x10°
1x103
1x102 .
1x10°
1.2x10¢
4x 101t
6x1072
1x102
1.8x104
14x 10
4x10*
8x104
3x10%
1x103
4x10+
1.2 x 10
6x 1073
1x 107
4x107
3x103
1x10°3
4x10°%
2x10°
6x 107
1x 104
Sx10*
4x1073
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Column 2

Column 1
Gas Liq. & solid
concentration concentratio:n
Element (nuclide) (uCi/ml) (uCi/mh)***
**Uranium (U-234)* — 6x1
(U-235)* - 6x 106
(U-238)* — 6x 106
Vanadium (V—48) — 3x10*
Yittrium (Y-88)* — 2x 10
(Y-92) — 6x 10+
Zinc (Zn—69m) — 7x104
Any other beta/gamma
emitter with half-life <
3 years 1x 1010 1x 10

*The values for those NARM nuclides, including TENORM,
that are followed by a single asterisk(*) are based upon multi-
plying 20 times the most restrictive release concentrations
specified in 10 CFR 20 Appendix B, Table 2, Columns 1 (air)
and 2 (water).

**These concentrations do not apply to source material as
defined by the NRC for thorium and uranium.

***uCi/g for solids

1. Many radioisotopes disintegrate into isotopes which
are also radioactive. In expressing the concentrations in
this section, the value given is that of the parent isotope
and takes into account the radioactivity of the daughters.

2. For purposes of N.J.A.C. 7:28-4.3(a)3, where a
combination of isotopes is involved, the limit for the
combination shall be computed as follows:

i. Determine for each isotope in the product the
ratio between the concentration present in the product
and the exempt concentration established in this section
for the specific isotope when not in combination. The
sum of such ratios may not exceed “1” (unity).

Example:
Concentration of Isotope A  Concentration of Isotope B

in Product in Product

+ =1
Exempt concentration of Exempt concentration of
Isotope A Isotope B

(c) If a person manufactures, produces, transfers, distrib-
utes or arranges for the distribution, sells, leases, receives,
acquires, owns, possesses or uses NARM, including TE-
NORM, in quantities less than those listed in N.J.A.C.
7:28-4.5(c), they are exempt from the requirement for a
license.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.JR. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

Department or the issuance of licensing documents to par-
ticular persons.

(b) Specific State licenses are issued to named persons
upon application filed pursuant to the requirements of this
subchapter.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

General licenses for the transfer, distribution or
arrangement for distribution, sale, lease, receipt,
acquisition, ownership, possession or use of
naturally eccurring or accelerator produced
radioactive materials and certain devices and
equipment

(a) Any person who uses, transfers, distributes or ar-
ranges for the distribution, sells, leases, receives, acquires,
owns or possesses the following devices and equipment
incorporating naturally occurring or accelerator produced
radioactive material, when manufactured, tested and labeled
by the manufacturer in accordance with the specifications
contained in a specific license issued by the Department, or
a specific license of a Federal agency or any other state,
shall be deemed to have a general State license:

7:28-4.5

1. Devices designed for use as static eliminators and
which contain, as a sealed source or sources, radioactive
material consisting of a total of not more than 500
microcuries of Polonium 210 or 50 microcuries of Radium
226 per device;

2. Spark gap tubes and electronic tubes which contain
radioactive material consisting of not more than one
microcurie of Radium per tube;

3. Devices designed for ionizing of air and which
contain, as a sealed source or sources, radioactive materi-
al consisting of a total of not more than 500 microcuries
of Polonium 210 or 50 microcuries of Radium 226 per
device.

(b) The devices described in (a) above shall not be
transferred, abandoned or disposed of except by transfer to
a person duly authorized to receive such device by a specific
State license issued by the Department, a Federal agency, or
any other state.

(c) The following quantities of radioactive substances,
when obtained from naturally occurring materials or when
produced by an accelerator, are generally licensed provided
that no person shall at any one time possess or use more

7:28-4.4 Types of licenses for manufacture, production, than a total of 10 such quantities:
transfer, distribution or arrangement for
distribution, sale, lease, receipt, acquisition, Cﬁ:,‘:'::: Cok'sm: B
ownership, possession or use of all naturally . . Sealed Source Sealed Source
occurring or accelerator produced radioactive g’:‘“‘f"”‘ Material (microcuries) (microcurics)
. ryllium (Be-7) 50 50
materials Bismuth 207 (Bi-207) 1 10
(a) General State licenses described in N.J.A.C. 7:28-4.5 Cadmium 109-Silver 109 (Cd
are effective without the filing of an application with the 109 + Ag 109) 10 10
28-21 Supp. 7-18-05
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Column A Column B
Not as a Asa
Sealed Source Sealed Source
Radioactive Material (microcuries) (microcuries)
Cerium 141 (Ce-141) 1 10
Chromium 51 (Cr-51) 50 50
Cobalt 57 (Co-57) 20 20
Germanium 68 (Ge-68) 1 10
Iron 55 (Fe-55) 50 50
Manganese 52 (Mn-52) 1 10
Polonium 210 (Po-210) 0.1 1
Radium and daughters 0.1 1
Sodium 22 (Na-22) 10 10
Vanadium 48 (V-48) 1 10
Zinc 65 (Zn—65) 10 10
Beta and/or gamma emitting
radioactive material not list-
ed above 1 10

(d) There are no generally licensed quantities for alpha-
emitting materials other than those set forth in N.J.A.C,
7:28-4.5(c).

(e) Any person who owns, receives, acquires, possesses Or
uses radioactive material when contained in a device de-
signed and manufactured for the purpose of detecting,
measuring, gauging or controlling thickness, density, level,
interface location, radiation, leakage, or qualitative or quan-
titative chemical composition or for producing light or an
ionized atmosphere, when such devices are manufactured in
accordance with the specifications contained in a specific
license authorizing distribution under a general license is-
sued to the supplier by the Department, a Federal agency,
or any other state, is deemed to have a general State license,
provided that:

1. The device is labeled in accordance with the provi-
sions of the specific license which authorizes the distribu-
tion of the devices;

2. The device bears a label containing the following or
a substantially similar statement:

“This device contains radioactive material and has been
manufactured for distribution as a generally licensed device
pursuant to

(identify appropriate section of the rules)

(name of licensing agency and state)

License No. by (name of supplier)

This device shall not be transferred, abandoned or dis-
posed of except by transfer to a person duly authorized to
receive such device by a specific license issued by the
Department, a Federal agency, or any other state.

Removal of this label is prohibited.”; and
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3. The devices requiring special installation shall be
installed on the premises of the general licensee by a
person authorized to install the devices under a specific
license issued to the installer by the Department, a Feder-
al agency, or any other state.

(f) Persons who transfer, distribute or arrange for the
distribution, sell, lease, receive, acquire, own, possess or use
items and quantities of radioactive materials set forth in
N.J.A.C. 7:28-4.5(a) and (c) pursuant to a general State
license shall not:

1. Effect an increase in the radioactivity of such
scheduled items or quantities by adding other radioactive
material thereto, by combining radioactive material from
two or more such items or quantities, or by altering them
in any other manner so as to increase the rate of radiation
emission;

2. Administer or direct the administration of the
scheduled items or quantities or any part thereof to a
human being, either externally or internally, for any pur-
pose, including, but not limited to, diagnostic, therapeutic
and research purposes;

3. Add or direct the addition of the scheduled items
or quantities or any part thereof to any food, beverage,
cosmetic, drug or other product designed for ingestion or
inhalation by, or application to, a human being; or

4, Include the scheduled items or quantities or any
part thereof in any device, instrument, apparatus, includ-
ing component parts and accessories intended for use in
diagnosis, treatment or prevention of disease in human
beings or animals or otherwise intended to affect the
structure or any function of the body of human beings or
animals.

(g) Persons who receive, acquire, possess or use a device
pursuant to a general license specified in NJ.A.C.
7:28-4.5(a):

1. Shall not transfer, abandon or dispose of the device
except by transfer to a person duly authorized to receive
such device by a specific license issued by the Depart-
ment, a Federal agency, or any other state;

2. Shall assure that all labels affixed to the device at
the time of receipt and bearing the statement, “Removal
of this label is prohibited”, are maintained thercon and
shall comply with the instructions contained in such la-
bels;

3. Shall have the device tested for leakage of radioac-
tive material and proper operation of the on-off mecha-
nism and indicator, if any, at intervals not to exceed six
months except that devices containing only tritium need
not be tested for any purpose and devices containing only
krypton need not be tested for leakage;

Next Page is 28-22.1
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4, Shall have the tests required by N.J.A.C.
7:28-4.5(g)3 and all other services involving the radioac-
tive material, its shielding and containment, performed by
the supplier or other person duly authorized by a specific
license issued by the Department, a Federal agency, or
any other state to manufacture, install or service such
devices;

5. Shall maintain records of all tests performed on the
devices as required under N.J.A.C. 7:28-4.5(g)3, including
the dates and results of the tests and the names and
addresses of the persons conducting the tests;

6. Upon the occurrence of a failure of or damage to,
or any indication of a possible failure of or damage to, the

Next Page is 28-23

28-22.1

shielding or containment of the radioactive material or
the on-off mechanism or indicator, shall immediately
suspend operation of the device until it has been either:

i. Repaired by a supplier, manufacturer, or other
person holding a specific license issued by the Depart-
ment, a Federal agency, or any other state to manufac-
ture, install or service such devices; or

ii. Disposed of by transfer to a person holding a
specific license issued by the Department, a Federal
agency, or any other state to receive the radioactive
material contained in the device; and
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7. Shall be exempt from the requirements of this
subchapter, except the provisions of N.J.A.C. 7:28-4.4(a),
4.9, 4.14, 4.18, 8.2, 8.4, and 13.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

7:28-4.6 Application for and renewal of specific State
licenses for manufacture, transfer, distribution or
arrangement for distribution, sale, lease, receipt,
acquisition, ownership, possession or use of
naturally occurring or accelerator produced
radioactive materials

(a) Upon approval of an initial or renewal application, a
specific State license may be issued by the Department for a
period of five years commencing on the date the license is
issued.

(b) Application for specific State licenses and renewals
shall be filed with the Department, on forms available from
the Department.

(c) All applications shall contain the following signature
and certification:

1. “I certify under penalty of law that the information
provided in this document is true, accurate and complete.
I am aware that there are significant civil and criminal
penalties for submitting false, inaccurate or incomplete
information, including fines and/or imprisonment.”

2. The certification shall be signed by the highest
ranking corporate, partnership, or governmental officer or
official at the facility or the individual for which or for
whom the specific State license is requested.

(d) An application for a specific State license may include
a request for a State license authorizing one or more
activities.

(e) Subject to the provisions of N.J.A.C. 7:28-4.7 and 4.8,
an application for a specific State license for any human use
or uses of radioactive material specified in one or more of
the Human Use activity Groups I to VI inclusive listed in
N.J.A.C. 7:28-4.7(b) may be approved for all of the uses
within the group or groups which include the use or uses
specified in the application.

(f) Information included in the specific State license ap-
plication will be incorporated in and made a part of the
terms and conditions of such license by reference.

(g) All applicants for initial and renewal applications for
specific State licenses shall complete the application in its
entirety with no reference to previously filed documents.
The Department may accept photocopies of previous rele-
vant applications.

28-23

(h) No initial or renewal specific State licenses shall be
issued unless the appropriate annual license fee required by
N.J.A.C. 7:28-4.18 is paid.

(i) Except.as provided in N.J.A.C. 7:28-4.20, applications
and documents submitted to the Department will be made
available for public inspection.

(i) Upon the request of the Department at any time after
the filing of the original or renewal specific State license
application, and before the expiration of the license, the
applicant shall submit further information to enable the
Department to determine whether the application should be
granted or denied or whether a license should be modified
or revoked.

(k) All applications for a State license or amendment
shall be signed by the applicant or State licensee or a person
duly authorized to act for and on his behalf.

(/) The Department may deny an application for a spe-
cific State license if the applicant:

1. Fails to comply with any provisions of the Act or
any rules promulgated thereunder;

2. Falsifies or makes misleading statements in the
application for license; or

3. Falsifies or makes misleading statements in any
documents which were utilized to obtain a license.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

7:28-4.7 General requirements for approval of an
application for an initial specific State license or
renewal of a specific State license for use of
naturally occurring or accelerator produced
materials

(a) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, it may
issue an initial specific State license or renew a specific State
license for non-human use of radioactive materials provided:

1. The applicant is qualified by reason of training and
experience to use the radioactive material for the purpose
requested in such manner as to protect health, minimize
danger to life or property and prevent unnecessary radia-
tion;

2. The applicant’s proposed equipment, facilities and
procedures are adequate to protect health, minimize dan-
ger to life or property and prevent unnecessary radiation;
and

3. The applicant satisfies special requirements as may
be applicable in N.J.A.C. 7:28-4.8.

(b) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, it may
issue an initial specific State license or renew a specific State

Supp. 5-16-05



7:28-4.7

ENVIRONMENTAL PROTECTION

license for human use of radioactive materials for one or
more of the following Human Use Groups of activities:

1. Group I: Use of prepared radiopharmaceuticals for
certain diagnostic studies involving measurements of up-
take, dilution and excretion. This group does not include
imaging or localization studies;

2. Group II: Use of prepared radiopharmaceuticals
for diagnostic imaging and localization studies;

3. Group HI: Use of generators and reagent kits for
the preparation and use of radiopharmaceuticals for cer-
tain diagnostic studies;

4. Group IV: Use of prepared radiopharmaceuticals
for certain therapeutic uses that do not normally require
hospitalization for purposes of radiation safety;

5. Group V: Use of prepared radiopharmaceuticals
for certain therapeutic uses that normally require hospi-
talization for purposes of radiation safety; and

6. Group VI: Use of sources and devices containing
radionuclides for certain medical uses.

(c) To qualify for an initial specific State license or
renewal of a specific State license for human use of radioac-
tive materials for any purpose described in Groups I though
VI in (b) above, the applicant must demonstrate qualifica-
tion by reason of training and experience to use the radioac-
tive material for the purpose requested and in such manner
as to protect health, minimize danger to life or property,
and prevent unnecessary radiation, by satisfying the training
and experience requirements for the appropriate Human
Use Group of activities as follows:

1. The training and experience must have been ob-
tained within a five year period preceding the date of the
application for an initial or renewal specific State license
or must be supplemented by continuing education or
experience. The original training and experience should
have been received in a formal residency program in an
accredited medical institution. Each applicant’s training
and experience are examined on a case-by-case basis. If
an applicant wishes to use radiopharmaceuticals but does
not have the training and experience described, the appli-
cant may submit an application listing specific qualifica-
tions and these will be considered by the Department.

2. To qualify as adequately trained to use or directly
supervise the use of radioactive material listed in Human
Use Groups I, II, and/or III, an applicant shall have all
the training and experience specified in (c)2i, ii and iii
below;

i. Two hundred hours training in basic radioisotope
handling techniques applicable to the use of unsealed
sources. This training shall consist of lectures, labora-
tory sessions, discussion groups, or supervised experi-
ence in a nuclear medicine laboratory (that is, on-the-
job training in a formalized training program) in the
following areas and for the specific hours of class,
laboratory or clinical experience:
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(1) Radiation physics and instrumentation (100
hours);

(2) Radiation protection (30 hours);

(3) Mathematics pertaining to the use and mea-
surement of radioactivity (20 hours);

(4) Radiation biology (20 hours); and
(5) Radiopharmaceutical chemistry (30 hours);

ii. Five hundred hours of experience with the types
and quantities of radioactive material for which the
application is being made. For authorization of Hu-
man Use Group III (generators and reagent Kits), this
experience shall include personal participation in five
elution procedures, including testing of eluate, and in
five procedures to prepare radiopharmaceuticals from
Human Use Group III reagent kits; and

iii. Five hundred hours of supervised clinical train-
ing in an institutional nuclear medicine program. The
clinical training shall cover all appropriate types of
diagnostic procedures and shall include:

(1) Supervise examination of patients to determine
the suitability for radioisotope diagnosis and recom-
mendation on dosage to be prescribed;

(2) Collaboration in calibration of the dose and
the actual administration of the dose to the patient,
including calculation of the radiation dose, related
measurement, and plotting data;

(3) Follow-up of patients when required; and

(4) Study and discussion with preceptor of case
histories to establish most appropriate diagnostic pro-
cedures, limitation, contraindication, etc.

3. The requirements specified in (c)2i, ii and iii above
may be satisfied concurrently in a three month training
program if all three areas are integrated into the program.

4. Certification by the American Board of Nuclear
Medicine, or the American Board of Radiology in Diag-
nostic Radiology with Special Competence in Nuclear
Radiology, will be accepted as evidence that an applicant
has had adequate training and experience to use Human
Use Groups I, I, and III as specified in (c)2i, ii and iii
above.

5. An applicant who wishes to be authorized for only
one or two specific diagnostic procedures shall have train-
ing in basic radioisotope handling techniques and clinical
procedures commensurate with the procedures and quan-
tities of radioactive material being requested. Such re-
quests will be examined on a case-by-case basis by the
Department.

6. To qualify as adequately trained to use or directly
supervise the use of radioactive material listed in Groups
IV and or V, an applicant shall have:

o



RADIATION PROTECTION PROGRAMS

7:28-4.8

i. Eighty hours training in basic radioisotope han-
dling techniques applicable to the use of unsealed
sources for therapy procedures, consisting of lectures,
laboratory sessions, discussion groups or supervised ex-
perience in the following areas and for the following
specific hours:

(1) Radiation physics and instrumentation (25
hours);

(2) Radiation protection (25 hours);

(3) Mathematics pertaining to the use and mea-
surement of radioactivity (10 hours); and

(4) Radiation biology (20 hours);

7. To qualify as adequately trained to use or directly
supervise the use of radioactive material listed in Group
VI an applicant shall have:

i. Two hundred hours training in basic radioisotope
handling techniques applicable to the use of sealed
sources for therapy procedures, consisting of lectures,
laboratory sessions, discussion groups, or supervised
experience in the following areas and for the following
specified hours:

(1) Radiation physics and instrumentation (110
hours);

(2) Radiation protection (40 hours);

(3) Mathematics pertaining to the use and mea-
surements of radioactivity (25 hours); and

(4) Radiation biology (25 hours);

ii. Five hundred hours experience with the types
and quantities of radioactive material for which the
application is made;

iii. Clinical training in Group VI procedures con-
sisting of active practice in therapeutic radiology with a
minimum of three years experience of which at least
one year shall have been spent in a formal training
program accredited by the Residency Review Commit-
tee of Radiology and the Liaison Committee on Gradu-
ate Medical Education; and

iv. Evidence of certification by the American Board
of Radiology in Radiology or Therapeutic Radiology,
certification as a British “Fellow of the Faculty of
Radiology” (FFR) or “Fellow of the Royal College of
Radiology” (FRCR), or Canadian certification from the
Royal College of Physicians and Surgeons (RCPS) in
therapeutic radiology may be submitted in lieu of the
training required in (c)7i and iii above.

8. In addition to the training required by (c)7 above,
an applicant for a specific State license for Human Use
Group VI activities shall demonstrate that its proposed
equipment, facilities and procedures are adequate to pro-
tect health, minimize danger to life or property and
prevent unnecessary radiation; and

9. An applicant for a specific State license for Human
Use Group VI activities shall satisfy special requirements
as may be applicable in N.J.A.C. 7:28-4.8.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
In (c), inserted “specific State” preceding “license” in 8 and 9.

7:28-4.8 Special requirements for approval of an
application for an initial specific State license or
renewal of a specific State license for use of
naturally occurring or accelerator produced
radioactive materials

(a) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
may be issued for human use of radioactive materials by an
institution provided:

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:28-4.7;

2. The applicant has appointed a medical isotopes
committee to evaluate all proposals for research, diagno-
sis, and therapeutic use of radioactive material within that
institution. Membership of the committee shall include
one authorized user for each type of use permitted by the
specific State license, the radiation safety officer, a repre-
sentative of the nursing service, and a representative of
management who is neither an authorized user nor a
radiation safety officer;

3. The applicant possesses adequate facilities for the
clinical care of patients;

4. The physician(s) designated on the application as
the individual user(s) has considerable pertinent training
and experience in the use, handling and administration of
radioactive material and, where applicable, the clinical
management of radioactive patients; and

5. [If the application is for a specific State license to
use unspecified quantities of multiple types of radioactive
materials, the applicant’s staff has had substantial perti-
nent experience in using a variety of radioactive materials
for various human uses.

(b) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or.renewal of a specific State license
may be issued for human use of radioactive materials by a
physician or dentist provided:

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:28-4.7,

2. The applicant has access to a hospital possessing
adequate facilities to hospitalize and monitor the appli-
cant’s radioactive patient whenever it is advisable; and
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3. The applicant has had extensive training and super-
vised experience in the proposed use, the handling and
administration of radioisotopes and, where applicable, the
clinical management of radioactive patients. The appli-
cant shall furnish suitable evidence of such experience
with his application. A statement from the institution
where the applicant acquired the training and experience,
indicating its amount and nature, may be submitted as
evidence of such experience.

(c) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
may be issued for human use of a sealed source of radioac-
tive materials provided:

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:28-4.7;

2. The applicant or, if the application is made by an
institution, the individual user(s) has specialized training
in therapeutic use of the radioactive device considered or
has experience equivalent to such training; and

3. The individual user is a physician or dentist.

(d) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
may be issued for use of multiple quantities or types of
radioactive material in research and development provided:

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:28-4.7;

2. The applicant’s staff has had substantial training
and experience with a variety of radioisotopes for various
research and development uses;

3. The applicant has established an isotope commit-
tee, composed of a radiological safety officer, a represen-
tative of management and one or more persons trained or
experienced in the safe use of radioactive materials, which
will review and approve or disapprove proposals for use
of radioactive materials in the advance of purchase of
such materials; and

4. The applicant has appointed a radiological safety
officer who shall be responsible for rendering advice and
assistance on radiological safety.

(e) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
may be issued for use of multiple quantities or types of
radioactive material in processing for distribution to other
authorized persons provided:
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1. The applicant satisfies the general requirements for
approval of specific State license application in N.J.A.C.
7:28-4.7;

2. The applicant’s staff has had training and experi-
ence in the processing and distribution of a variety of
radioisotopes; and

3. The applicant has appointed a radiological safety
officer who shall be responsible for rendering advice and
assistance on radiological safety.

(f) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
may be issued to distribute certain devices to persons gener-
ally licensed under N.J.A.C. 7:28-4.5(a) and (e) provided:

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:28-4.7;

2. The applicant submits sufficient information relat-
ing to the design, manufacturer prototype testing, quality
control procedures, labeling, proposed uses and potential
hazards of the device to provide reasonable assurance
that:

i. The radioactive material contained in the device
cannot be easily removed from the device;

ii. No person possessing, using, transporting or ex-
posed to the device will receive a radiation dose to a
major portion of his body in excess of 0.5 rem in any
one year under ordinary circumstances of use;

iii. The device can be safely operated by persons
not having training in radiological protection; and

iv. The radioactive material within the device would
not be accessible to unauthorized persons; and

3. In describing the label or labels and contents there-
on to be affixed to the device, the applicant shall sepa-
rately indicate those instructions and precautions which
are necessary to assure safe operation of the device.
Such instructions and precautions shall be contained on
labels as described in N.J.A.C. 7:28-4.5(¢).

(g) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
may be issued for use of a sealed source or sources of
radioactive materials in industrial and nonmedical radiogra-
phy provided:

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:28-4.7;

2. The applicant has an adequate program for training
radiographers and radiographers’ assistants and submits
to the Department a schedule or description of such
program which specifies the following:

28-26
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i. Initial training;

ii. Periodic training;

iii. On-the-job training;

iv. Means to be used by the specific State licensee
to determine the radiographer’s knowledge and under-
standing of and ability to comply with the requirements
of this subchapter, the specific licensing requirements,

and the operation and emergency instructions of the
applicant; and

v. Means to be used by the specific State licensee to
determine the radiographer’s assistant’s knowledge and
understanding of and ability to comply with the operat-
ing and emergency procedures of the applicant;

3. The applicant has established and submitted to the
Department satisfactory written operating and emergency
instructions as prescribed by N.J.A.C. 7:28-17;

4. The applicant will have an adequate internal in-
spection system, or other management control, providing
assurance that the requirements of this chapter, the spe-
cific State license provisions, and the applicant’s operating
and emergency instructions are followed by radiographers
and radiographers’ assistants;

5. The applicant submits a description of its overall
organizational structure pertaining to the radiography
program, including specified delegation of authority and
responsibility for operation of the program; and

6. The applicant who desires to conduct his own leak
tests has established adequate procedures to be followed
in leak testing sealed sources for possible leakage and
contamination and submits to the Department a descrip-
tion of such procedures, including:

i. Instrumentation to be used;

ii. Method of performing test (for example, points
on equipment from where wipe samples will be taken
and method of obtaining the wipe sample); and

iii. Pertinent experience of the person who will
perform the test.

(h) If the Department determines that an applicant meets

ii. The intended use of the radioactive material and
the product into which it is introduced;

iii. The method of introduction;

iv. The initial concentration of the radioactive ma-
terial in the product or material;

v. The control methods to assure that no more than
the specified concentration is introduced into the prod-
uct or material;

vi. The estimated time interval between introduc-
tion and transfer of the product or material; and

vii. The estimated concentration of the radioisotope
in the product or material at the time of proposed
transfer by the applicant;

3. The applicant provides:

i. Reasonable assurance that the concentrations of
the radioactive material at the time of transfer will not
exceed the exempt concentrations listed in N.J.A.C.
7:28-4.3(b);

ii. That reconcentration of the radioactive material
in concentrations exceeding those exempted under
N.J.A.C. 7:28-4.3(b) is not likely;

iii. That the product or material is not likely to be
inhaled or ingested; and

iv. That use of the lower concentration(s) is not
feasible; and

4. Within 30 days subsequent to the end of the report-
ing period, each specific State licensee shall file an annual
report with the Department describing kinds and quanti-
ties of products transferred, the concentration of radioac-
tive material contained and the quantity of radioactive
material transferred during the reporting period which
shall be the 12-month period ending June 30 of each
calendar year.

(i) If the Department determines that an applicant meets
the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
may be issued to distribute certain devices to persons specif-
ically licensed under N.J.A.C. 7:28-4.7 provided:

the requirements of this subchapter and the Act, an initial
specific State license or renewal of a specific State license
will be issued to transfer, possess, or control products or
materials containing exempt concentrations of radioactive
material specified in N.J.A.C. 7:28-4.3(b) which the trans-
feror has introduced into the product or material provided:

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:284.7;

2. The applicant submits sufficient information relat-
ing to the design, manufacture, prototype testing, quality
control procedures, labeling, proposed uses and potential
hazards of the device to provide reasonable assurance
that:

i. The radioactive material contained in the device
cannot be easily removed;

1. The applicant satisfies the general requirements for
approval of specific State license applications in N.J.A.C.
7:28-4.7;

2. 'The applicant submits:

ii. The device can be safely operated by persons
having trained in radiological protection; and

i. A description of the product or material into
which the radioactive material will be introduced;
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ili. The radioactive material within the device would
not be accessible to unauthorized persons; and

3. Each device distributed as authorized by such spe-
cific State license is to bear a label containing the follow-
ing or substantially similar statements:

i. “Caution: Radioactive Materials”;
ii. The isotope name;

iii. The isotope quantity and date; and
iv. The following statement:

“This device contains radioactive material and has been
manufactured for distribution as a specifically State licensed
device pursuant to

(identify appropriate section of the regulation)

(name of licensing agency and state)
License No. by (name of supplier)

Disposal of this device shall conform to the requirements
listed in NJ.A.C. 7:28-4.5(g)6ii of the Radiation Protection
Code. Removal of this label is prohibited.”

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Inserted “specific State” preceding “license(e)”” throughout.

7:28-4.9 Terms and conditions of general and specific
State licenses

(a) Each State license issued pursuant to this subchapter
shall be subject to all the provisions of the Act, now or
hereafter in effect, and to this chapter and orders of the
Department.

(b) No State license to possess or utilize radioactive
material pursuant to this subchapter shall be transferred or
assigned.

(c) Each person licensed by the Department pursuant to
this subchapter shall confine his or her possession and use
of radioactive material to the locations and purposes author-
ized by such State license, and shall not use or permit the
use of radjoactive materials contrary to the applicable re-
quirements of this chapter. Persons licensed under the
provisions of this subchapter may transfer radioactive mate-
rial within the State only to the persons licensed to receive
such material or as otherwise authorized by the Department
in writing.

(d) The Department may incorporate in any State license
at the time of issuance, or thereafter, all such additional
requirements and conditions with respect to the State licen-
see’s manufacture, distribution or arrangement for the dis-
tribution, sale, lease, receipt, possession, use, ownership or
transfer of radioactive material as it deems appropriate or
necessary in order to assure compliance with this chapter
and the Act.
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(e) Each State licensee authorized under NJ.A.C.
7:28-4.8(f) to distribute certain devices to generally licensed
persons shall:

1. Report to the Department all transfers of such
devices to persons in New Jersey generally licensed under
N.J.A.C. 7:28-4.5(a) and (c). Such report shall identify
each general licensee by name and address, the type and
number of device(s) transferred, and the quantity and
kind of radioactive material contained in each device.
The report shall be submitted within 30 days after the end
of each calendar quarter in which such a device is trans-
ferred to generally licensed persons; and

2. Furnish to each general licensee to whom such
device is transferred a copy of N.J.A.C. 7:28-4.5(a), (e)
and (g), 8.2 and 8.4.

(f) Each State licensee authorized under NJ.A.C.
7:28-4.8(i) to distribute certain devices to specifically li-
censed persons shall:

1. Report to the Department all transfers of such
devices to persons in New Jersey specifically licensed
under N.J.A.C. 7:28-4.7 and 4.8. Such report shall iden-
tify each specific licensee by name and address, the type
and number of device(s) transferred, and the quantity and
kind of radioactive material contained in each device.
The report shall be submitted within 30 days after the end
of each calendar quarter in which such a device is trans-
ferred to specifically licensed persons.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Inserted ‘State” preceding “license(e)” in (b) and (e); rewrote (d).

7:28-4.10 Expiration of specific State license

Except as provided in N.J.A.C. 7:28-4.11, each specific
State license shall expire at 12:01 A.M. of the day, in the
month and year stated in the license.

7:28-4.11 Status of specific State licenses pending renewal

In any case in which a specific State licensee has filed a
complete application in proper form for renewal of a specif-
ic State license not less than 30 days prior to expiration of
the existing specific State license, such specific State license
and all its existing conditions shall not expire until the
Department has acted upon the application.

Amended by R.2005 d.156, effective .
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Inserted “specific State” preceding “license(e)” throughout.

7:28-4.12 Amendment of a specific State license at request
of licensee

(a) Applications for amendment of a specific State li-
cense shall be filed in accordance with N.J.A.C. 7:28-4.6 and
shall specify the amendment desired and the grounds for
such amendment.

Next Page is 28-28.1
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(b) The Department will evaluate only amendment appli-
cations submitted by personnel authorized by the State
licensee.

(c) The applicant for an amended specific State license
shall not engage in the activities for which an amendment
has been requested until approval has been granted by the
Department.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 NLJ.R. 2336(a), 37 N.J.R. 1826(a).

7:28-4.13 Records

All persons licensed pursuant to this subchapter shall
keep records in accordance with NJ.A.C. 7:28-8.

7:28-4.14 Inspections

(a) All State licensees shall allow the Department or its
agents to inspect radioactive material and the facilities and
premises where radioactive material is used or stored.

(b) No person shall prevent, prohibit, obstruct, hinder,
delay or interfere with personnel of this Department or its
agents in performing their duties.

(c) Upon request by the Department, or its agents, State
licensees shall make available for inspection by the Depart-
ment records kept pursuant to this chapter.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

7:28-4.15 Tests

(a) At the request of the Department or its agents, each
State licensee shall perform, or allow the Department to
perform if the Department so desires, such tests as the
Department deems appropriate or necessary for the admin-
istration of this subchapter, including tests of the following:

1. Radioactive material;

2. Facilities where radioactive material is utilized or
stored;

3. Radiation detection and monitoring instruments;
and

4. Equipment and devices used in connection with the
utilization or storage of radioactive material.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

7:28-4.16 Modification, revocation, suspension, and
termination of general and specific State
licenses

(a) Each general State license shall be subject to modifi-
cation, suspension or revocation by reason of amendments
to the Act, adoption of rules by the Commission or the
Department, orders issued by the Department pursuant to
authority of the Act, or for violation or failure to observe

28-28.1

any of the terms and provisions of the Act, State license or
any rule of the Commission or the Department, or order of
the Department. ’

(b) Each specific State license shall be subject to modifi-
cation, suspension or revocation by reason of:

1. Amendments to the Act;
2. Adoption of rules by the Commission;

3. Orders issued by the Department pursuant to the
authority of the Act;

4, Conditions revealed by the application for a specific
State license or statement of fact or any report, records or
inspection or other means which would warrant the De-
partment to refuse to grant a specific State license on an
original application;

5. Violation of or failure to observe any of the terms
and provisions of the Act or the State license, or any rule
of the Commission or Department or order of the De-
partment;

6. Falsification or misleading statements in any State
license application;

7. Alteration of State licensing document;
8. Falsification of required records; or

9. Failure to make timely payment of State licensing
fees.

(c) If a specific State license is not to be renewed or if a
State licensee requests a termination of its State license, the
State licensee shall furnish to the Department, prior to the
expiration date of the State license, close-out surveys, wipe
tests and/or soil samples demonstrating that the facility
meets the requirements of N.J.A.C. 7:28-12. The facility
shall also provide a disposition certificate attesting to the
disposal of radioactive material.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote (c).

7:28-4.17 Requests for an adjudicatory hearing

(a) When the Department denies an initial application
for or renewal of a specific State license, or determines to
modify, revoke, suspend or terminate a general or specific
State license, the Department shall send a notice of decision
to the applicant or licensee by certified mail return receipt
requested. The notice shall advise the applicant or licensee
of the right to request a contested case hearing pursuant to
the Administrative Procedure Act, N.J.S.A. 52:14B-1 et seq.
and the New Jersey Uniform Administrative Procedure
Rules, NJ.A.C. 1:1-1 et seq. The notice shall include the
following information:

1. Where and whom hearing requests should be sent;
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2. The deadline by which hearing requests must be
submitted;

3. The information that is required to be in the
hearing request under (c) below; and

4. The requirements for requesting a stay under
N.JAC. 7:28-4.18.

(b) All requests for a contested case hearing must be
received by the Department within 30 calendar days of the
date upon which the notice of decision was received.

(c) All requests for a contested case hearing shall be
submitted in writing to the Department, at Office of Legal
Affairs, ATTENTION: Adjudicatory Hearing Requests,
Department of Environmental Protection, CN 402, Trenton,
New Jersey 08625-0402. The request shall contain:

1. The name, address and telephone number of the
person making such request;

2. A statement of the legal authority and jurisdiction
under which the request for a hearing is made;

3. A brief and clear statement of specific facts describ-
ing the Department decision appealed from as well as the
nature and scope of the interest of the requestor in such
decision; and

4. A statement of all facts alleged to be at issue and
their relevance to the Department decision for which a
hearing is requested. Any legal issues, associated with
the alleged facts at issue, must also be included.

(d) The Department shall determine whether any request
for a contested case hearing should be granted. In making
such determination, the Department shall evaluate the re-
quest to determine whether a contested case, as defined by
the Administrative Procedure Act, N.J.S.A. 52:14B-1 et
seq., exists and whether there are issues of fact which, if
assumed to be true, might change the Department’s deci-
sion. Where only issues of law are raised by a request for a
hearing, the request will be denied. Denial by the Depart-
ment of a request for a contested case hearing shall consti-
tute the final decision of the Department for the purposes
of judicial appeal.

Administrative Change in (c).
See: 23 NLIR. 3325(b).

7:28-4.18 Requirements governing requests for stay of the
effective date of the Department decision for
which an adjudicatory hearing is requested

(a) The Department may grant a stay of the effective
date of a decision to deny, modify, revoke or suspend any
State license. The applicant for such a stay must submit
evidence that one of the following circumstances exist:

1. The granting of such stay is required as a constitu-
tional or statutory right; or
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2. The potential impact on public health, safety, wel-
fare or the environment which might result from a deci-
sion to grant a stay is greatly outweighed by immediate,
irreparable injury to the specific party requesting such
stay.

(b) The decision to grant a contested case hearing re-
quest shall not automatically result in a stay of the Depart-
ment action appealed from absent an express decision to
stay such action by the Director. The burden shall be upon
the party requesting a hearing to explicitly request a stay of
action within the same document as well as to disclose
reasons why such stay should be granted.

(c) Department decisions are effective, according to their
terms, unless stayed by the Department in writing, upon
receipt of written request pursuant to this section.

(d) Written requests for a stay of the effective date of the
Department’s decision must be made to the Department
within 30 calendar days of the date upon which the notice of
decision was received.

(e) Any stay that is granted by the Department shall be
temporary and in no case shall it extend beyond the date of
the Department’s final decision of the contested case.

(f) Determinations made pursuant to this section shall be
made in a writing mailed to the specific party making such
request.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

7:28-4.19 Specific State license fee schedule for the
manufacture, production, transfer, distribution
or arrangement for distribution, sale, lease,
receipt, acquisition, ownership, possession or
use of naturally occurring or accelerator
produced radioactive material

(a) The specific State license fee schedule is as follows:

Annual
Category License Fee
1. Radioactive materials license for Human
Use Group I:
i. Possession of material only; $350.00
ii. Administration of less than 10 doses
per year; $500.00
iii. Administration of 10 through 49 dos-
€s per year; $650.00
iv. Administration of 50 or more doses
per year. : $850.00
2. Radioactive materials license for Huma:
Use Group II:
i. Possession of material only; $350.00
ii. Administration of less than 200 dos-
€s per year; $650.00
iii. Administration of between 200 and
1,499 doses per year: $1,300.00
iv. Administration of 1,500 or more dos-
€s per year. $2,000.00
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Category

C

10.
11.

12.

NS

Annual Annual
License Fee Category License Fee
Radioactive materials license for Human i. A government body, department,
Use Group III: agency, authority, or any other unit
i. Possession of material only; $350.00 of any state, Federal, county or local
ii. Administration of less than 200 dos- government using X-ray fluorescence
es per year; $350.00 devices for lead paint analysis $200.00
iii. Administration of 200 through 999 ii. All others $1,250.00
doses per year; $650.00 13. Radioactive materials license for radio-
iv. Administration of 1,000 or more dos- active materials, except radium-226, as
€S per year. $850.00 sealed sources, contained in devices used
. Radioactive materials license for Human for analytical purposes with a possession
Use Group IV: limit of greater than 300 mCi. $1,650.00
i. Possession of material only; $350.00 14. Radioactive materials license for radio-
ii. Administration of less than 10 doses active radium-226, as sealed sources,
per year; $500.00 contained in devices used for analytical
iii. Administration of 10 through 49 dos- purposes with possession limit greater
€s per year; $650.00 than one mCi but less than or equal to
iv. Administration of 50 or more doses 50mCi. $1,650.00
per year. $850.00 15. Radioactive materials license for radio-
. Radioactive materials license for Human active radium-226, as sealed sources,
Use Group V: contained in devices used for analytical
i. Possession of material only; $350.00 purposes with a possession limit greater
ii. Administration of less than 10 doses than 50 mCi. $2,500.00
per year, $500.00 16. Radioactive materials license for radio-
iii. Administration of 10 through 49 dos- active materials as sealed sources for
es per year; $450.00 Non-Medical Industrial Radiography. $3,300.00
iv. Administration of 50 or more doses 17. Radioactive materials license for radio-
per year. $850.00 active materials not as sealed sources
. Radioactive materials license for Human with a possession limit of 500 mCi or
Use Group VI: less. ) $2,500.00
i. Possession of material only; $850.00 18. Radioactive materials license for radio-
ii. Administration of less than 10 doses active materials not as sealed sources
per year; $1,000.00 with a possession limit of greater than
iii. Administration of 10 through 49 dos- 500 mCi. $3,300.00
es per year; $1,150.00
iv. Administration of 50 or more doses (b) All State licensees shall pay the fees set forth in (a)
per year. o $1,300.00  above by check payable to “Treasurer, State of New Jersey”
. Radioactive material license for com- prior to August 1 of each year.
mercial manufacture, processing and/or
distribution of radioactive materials for 1. In the event that the fees are paid after August 1, a
Human Use. S $4,950.00 delinquency fee equal to one-half of the annual State
: ngé‘i’;cg‘;‘; l'l';:‘t;t’;‘::s l'r":c';sses iflm’ ::d“,‘;r license fee will be imposed. Failure to pay an annual State
distribution of radioacl:ive mate%ials. $4,950.00 . license fee including any accrued delinquency fees. for
. Radioactive materials license for radio- longer than 90 days after August 1 shall constitute
for calibration and quality control pur- pursuant to N.J.A.C. 7:28-4.16.
g?si::;vuh a possession imit of 10 mCi $1,000.00 2. The annual State license fee shall be mailed to:
Radioactive materials license for radio-
active materials, as sealed sources used State of New Jersey. )
for calibration and quality control pur- Department of Environmental Protection
poses with a possession limit greater Bureau of Revenue
than 10 mCi. $1,650.00
Radioactive materials license for radio- 428 East State Street
active materials as sealed sources con- PO Box 420
tained in devices used for analytical pur- Trenton, New Jersey 08625-0420
poses with a possession limit of one mCi
s tive materials license for radio. 0% (c) Facilities for which multiple State license categories
active materials, except radium-—226, as apply shall be cha.rged the sum of the fees for each of the
sealed sources, contained in devices used applicable categories.
for analytical purposes with a possession
limit greater than one mCi but less than (d) The term “doses per year” when used in (a) above
or equal to 300 mCi: means the number of doses of radioactive materials within a
28-28.3 Supp. 5-16-05
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category that are administered during the period July 1 to
June 30.

(e) The term “human use group” when used in (a) above
includes the use of radioactive material for calibration and
quality control procedures as well as the administration of
radioactive materials to humans.

(f) Fees submitted to the Department are non-refunda-
ble. :

Amended by R.1991 d.417, effective August 5, 1991.
See: 23 N.J.R. 3300(a), 23 N.J.R. 2362(a).
In (a), changed fees in all categories; substantial rewording in 1
through 8; added 9 through 18.
In (b), substituted old text with new text; added (b)1 and 2.
Added (c), (d), (e).
Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

7:28-4.20 Confidentiality claims

(a) Any applicant required to submit any information
pursuant to the Act or this chapter which in the applicant’s
opinion constitutes trade secrets, proprietary information or
information related to national security, may assert a confi-
dentiality claim by following the procedures set forth in this
subchapter.

(b) Any applicant submitting any information to the De-
partment and asserting a confidentiality claim covering any
information contained therein shall submit two documents
to the Department. One shall contain all the information
required by the Act or this chapter including any informa-
tion which the applicant alleges to be entitled to confidential
treatment. The second shall be identical to the first except
that it shall contain no information which the applicant
alleges to be entitled to confidential treatment. The second
can be a photocopy of the first, with the allegedly confiden-
tial material blacked out.

Supp. 5-16-05
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(c) The top of each page of the first submission contain-
ing the information which the applicant alleges to be enti-
tled to confidential treatment shall display the heading
“CONFIDENTIAL?” in bold type, or stamp.

(d) All parts of the text of the first submission which the
applicant alleges to be entitled to confidential treatment
shall be underscored or highlighted in a clearly identifiable
manner. This manner of marking confidential information
shall be such that both the allegedly confidential informa-
tion and the underscoring or highlighting is reproducible on
photocopying machines.

(e) The first submission, containing the information
which the applicant alleges to be entitled to confidential
treatment, shall be sealed in an envelope which shall display
the word “CONFIDENTIAL” in bold type or stamp on
both sides. This envelope, together with the second, non-
confidential submission (which may or may not be enclosed
in a separate envelope, at the option of the applicant), shall
be enclosed in another envelope for transmittal to the
Department. The outer envelope shall bear no marking
indicating the confidential nature of the contents.

(f) To ensure proper delivery, the complete package
should be sent by certified mail, return receipt requested, or
by other means which will allow verification of receipt.
Ordinary mail may be used, but the Department will assume
no responsibility for packages until they are actually re-
ceived.

7:28-4.21 Access to information; non-disclosure

(a) Until such time as a final confidentiality determina-
tion has been made, access to any information for which a
confidentiality claim has been made will be limited to
Department employees whose activities necessitate such ac-
cess and as provided at N.J.A.C. 7:28-4.24 and 4.26.

(b) No disclosure of information for which a confidential-
ity claim has been asserted shall be made to any other
persons except as provided in this subchapter.

Next Page is 28-29
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(c) Nothing in this section shall be construed as prohibit-
ing the incorporation of confidential information into cumu-
lations of data subject to disclosure as public records. pro-
vided that such disclosure is not in a form that would
foreseeably allow persons, not otherwise having knowledge
of such confidential information, to deduce from it the
confidential information or the identity of the owner or
operator who supplied it to the Department.

7:28-4.22 Confidentiality determinations

(a) Information for which a confidentiality claim has been
asserted will be treated by the Department as entitled to
confidential treatment, unless the Department determines
that the information is not entitled to confidential treatment
as provided in this section and N.J.A.C. 7:28-4.23.

(b) The Department shall act upon a confidentiality claim
and determine whether information is or is not entitled to
confidential treatment whenever the Department:

1. Receives a request under N.J.S.A. 47:1A-1 et seq.
to inspect or copy such information; or

2. Desires to determine whether information in its
possession is entitled to confidential treatment; or

3. Desires for any reason in the public interest to
disclose the information to persons not authorized by this
subchapter to have access to confidential information.

(¢) The Department shall make the initial determination
whether information is or is not entitled to confidential
treatment.

1. If the Department determines that information is
not entitled to confidential treatment, it shall so notify the
applicant who submitted the information.

2. The notice required under this subsection shall be
sent by certified mail, return receipt requested and shall
state the reasons for the Department’s initial determina-
tion.

3. An applicant who wishes to contest a determination
by the Department shall, within 30 days of notification of
the determination, submit evidence to support the appli-
cant’s contention that the Department’s initial determina-
tion was incorrect. The evidence may include, but need
not be limited to, a statement indicating:

i. The period of time for which confidential treat-
ment is desired by the applicant (for example, until a
certain date, until the occurrence of a specified event,
or permanently);

ii. The measures taken by the applicant to guard
against undesired disclosure of the information to oth-
ers;

iii. The extent to which the information has been
disclosed to others, and the precautions taken in con-
nection therewith; and
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iv. The extent of which disclosure of the informa-
tion would result in substantial damage to the appli-
cant, including a description of the damage, an explana-
tion of why the damage would be substantial, and an
explanation of the causal relationship between disclo-
sure and the damage.

4, Failure of an applicant to furnish timely comments
or exceptions waives the applicant’s confidentiality claim.

5. The applicant may assert a confidentiality claim to
any information submitted to the Department by an appli-
cant as part of its comments pursuant to (c)4 above.

6. The Department may extend the time limit for
submitting comments pursuant to (c)4 above for good
cause shown by the applicant and upon receipt of a
request in writing.

(d) After receiving the evidence, the Department shall
review its initial determination and make a final determina-
tion.

1. If, after review, the Department determines that
the information is not entitled to confidential treatment,
the Department shall so notify the applicant by certified
mail, return receipt requested. The notice shall state the
basis for the determination, that it constitutes final agency
action concerning the confidentiality claim, and that the
Department shall make the information available to the
public on the 14th day following receipt by the applicant
of the written notice.

2. If, after review, the determination is made that
information is entitled to confidential treatment, the in-
formation shall not be disclosed, except as otherwise
provided by this subchapter. The applicant shall be
notified of the Department’s determination by certified
mail, return receipt requested. The notice shall state the
basis for the determination and that it constitutes final
agency action.

7:28-4.23 Substantive criteria for use in confidentiality
determinations

(a) When the applicant satisfies each of the following
substantive criteria, the Department shall determine that the
information for which a confidentiality claim has been as-
serted is confidential:

1. The applicant has asserted a confidentiality claim
which has not expired by its terms, been waived or
withdrawn;

2. The applicant has shown that reasonable measures
have been taken to protect the confidentiality of the
information and that the applicant intends to continue to
take such measures;

3. The information is not, and has not been, available
or otherwise disclosed to other persons without the appli-
cant’s consent (other than by subpoena or by discovery
based on a showing of special need in a judicial or quasi-

Supp. 4-15-96
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judicial proceeding, as long as the information has not
become available to persons not involved in the proceed-
ing); ‘

4. No statute specifically requires disclosure of the
information; and

5. The applicant has shown that disclosure of the
information would be likely to cause substantial damage
to its competitive position.

7:28-4.24 Disclosure of confidential information to other
public agencies

(a) The Department may disclose confidential informa-
tion to persons other than Department employees only as
provided in this section or N.J.A.C. 7:28-4.25.

(b) The Department may disclose confidential informa-
tion to any other State agency or to a Federal agency if:

1. The Department receives a written request for
disclosure of the information from a duly authorized
officer or employee of the other agency;

2. The request sets forth the official purpose for
which the information is needed,;

3. The Department notifies the other agency of the
Department’s determination that the information is enti-
tled to confidential treatment, or of any unresolved confi-
dentiality claim covering the information;

4. The other State or Federal agency has first fur-
nished to the Department a written formal legal opinion
from the agency’s chief legal officer or counsel stating
that under applicable law the agency has the authority to
compel the person who submitted the information to the
Department to disclose such information to the other
agency; and

5. The other agency agrees not to disclose the infor-
mation further unless:

i. The other agency has statutory authority both to
compel production of the information and to make the
proposed disclosure; or

ii. The other agency has obtained the consent of the
affected owner or operator to the proposed disclosure;
and

6. The other agency has adopted regulations or oper-
ates under statutory authority that will allow it to preserve
confidential information from unauthorized disclosure.

(c) Except as othesrwise provided at N.J.A.C. 7:28-4.25,
the Department shall notify in writing the applicant who
supplied the confidential information of:

1. Its disclosure to another agency;
2. The date on which disclosure was made;
3. The name of the agency to which disclosed; and

Supp. 4-15-96

4. A description of the information disclosed.

7:28-4.2S Disclosure by consent

(a) The Department may disclose any confidential infor-
mation to any person if it has obtained the written consent
of the applicant to such disclosure.

(b) The giving of consent by an applicant to disclose shall
not be deemed to waive a confidentiality claim with regard
to further disclosures unless the authorized disclosure is of
such a nature as to make the disclosed information accessi-
ble to the general public.

7:28-4.26 Disclosure based on imminent and substantial
danger

(a) Upon a finding that disclosure of confidential infor-
mation would serve to alleviate an imminent and substantial
danger to public health and the environment, the Depart-
ment may:

1. Prescribe and make known to the applicant such
shorter comment period (N.J.A.C. 7:28-4.22(c)4), post-
determination waiting period (N.J.A.C. 7:28-4.22(d)1), or
both, as it finds necessary under the circumstances; or

2. Disclose confidential information to any person
whose role in alleviating the danger to public health and
the environment necessitates that disclosure. Any such
disclosure shall be limited to information necessary to
enable the person to whom it is disclosed to carry out the
activities in alleviating the danger.

(b) Any disclosure made pursuant to this section shall not
be deemed a waiver of a confidentiality claim, nor shall it of
itself be grounds for any determination that information is
no longer entitled to confidential treatment.

7:28-4.27 Security procedures

(a) Submissions to the Department pursuant to the Act
and this chapter will be opened only by persons authorized
by the Department engaged in administering the Act and
this chapter.

(b) Only those Department employees whose activities
necessitate access to information for which a confidentiality
claim has been made, shall open any envelope which is
marked “CONFIDENTIAL”,

(c) All submissions entitled to confidential treatment as
determined at N.JLA.C. 7:28-4.22 shall be stored by the
Department only in locked cabinets.

(d) Any record made or maintained by Department em-
ployees which contains confidential information shall con-
tain appropriate indicators identifying the confidential infor-
mation.
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7:28-4.28 Wrongful access or disclosure; penalties

(a) A person shall not disclose, seek access to, obtain or
have possession of any confidential information obtained
pursuant to the Act or this chapter, except as authorized by
this subchapter.

(b) Every Department employee who has custody or pos-
session of confidential information shall take appropriate
measures to safeguard such information and to protect
against its improper disclosure.

(c) A Department employee shall not disclose, or use for
his or her private gain or advantage, any information which
came into his or her possession, or to which he or she
gained access, by virtue of his or her official position of
employment or contractual relationship with the Depart-
ment.

(d) If the Department finds that any person has violated
provisions of this subchapter, it may:

1. Commence a civil action in Superior Court for a
restraining order and an injunction barring that person
from further disclosing confidential information.

2. Pursue any other remedy available by law.

(e) In addition to any other penalty that may be sought
by the Department, violation of this subchapter by a Depart-
ment employee shall constitute grounds for dismissal, sus-
pension, fine or other adverse personnel action.

(f) Use of any of the remedies specified under this sec-
tion shall not preclude the use of any other remedy.

SUBCHAPTER 5. CONTROLLED AREAS

7:28-5.1 Areas which must be controlled

(a) Except as provided in (b) below, every area in which
there is any reasonable possibility of an occupant receiving
an exposure dose from radiation and radioactive material
more than the dose specified in N.J.A.C. 7:28-6 for radia-
tion levels outside a controlled area shall be set apart as a
controlled area by any person having possession, custody or
control of any ionizing radiation-producing machine and/or
radioactive material.

(b) All outgoing or incoming shipments of radioactive
material shall be transported in conformance with all perti-
nent U.S. Department of Transportation regulations.

Amended by R.2000 d.120, effective March 20, 2000.
See: 31 N.J.R. 3007(a), 32 N.J.R. 1016(a).
In (b), deleted NJ.A.C. reference.
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7:28-5.2 Limitations on controlled areas

No area within controlled areas shall be used for residen-
tial quarters although a room or rooms in residential build-
ings may be set apart as a controlled area.

7:28-5.3 Precautionary procedures

(a) Any person having possession, custody or control of
any ionizing radiation-producing machine and/or radioactive
material shall comply with the following precautionary pro-
cedures:

1. Area surveys shall be performed in controlled areas
and in adjacent areas to insure that exposure levels to
individuals conform to N.J.A.C. 7:28-6. The surveys shall
be performed in accordance with N.J.A.C, 7:28-7, Radia-
tion Surveys and Personnel Monitoring.

2. Wipe tests shall be performed in areas where un-
sealed sources are routinely used to insure compliance
with the requirements for radioactive contamination con-
trol in NJA.C. 7:28-9. The wipe tests shall be per-
formed in accordance with N.J.A.C. 7:28-7.

3. Personnel surveys shall be performed and docu-
mented to insure compliance with N.J.A.C. 7:28-9.

4. All individuals entering a controlled area shall wear
personnel monitoring equipment pursuant to the require-
ments for the use of personnel monitoring equipment in
NJ.AC. 7:28-17.

5. Proper and adequate instruction shall be given to
all personnel working in controlled areas in the use of
necessary safeguards and procedures, and they shall be
supplied with such safety devices as may be required.

6. Adequate instructions or an escort shall be provid-
ed to all personnel frequenting or visiting controlled areas
as shall be necessary to prevent unnecessary exposure.

7. The area shall be posted in accordance with
N.J.A.C. 7:28-10.

Amended by R.2005 d.239, effective July 18, 2005,
See: 37 NJR. 8(a), 37 NJL.R. 2675(b).

In (a), substituted “Radiation Surveys and Personnel Monitoring” for
“pertaining to Radiation survey and personnel monitoring” in 1.

7:28-5.4 Termination of controlled areas

Before an area where radioactive materials had been
stored, utilized or generated can be reclassified as an uncon-
trolled area, surveys shall be performed and documented to
ensure compliance with N.J.A.C. 7:28-6 for radiation levels
outside of controlled areas. Wipe tests shall be performed
and documented in areas where unsealed sources had been
used or generated.

SUBCHAPTER 6. DOSE LIMITS

7:28-6.1 Exposure of individuals in controlled areas

(a) Except as provided in (b) below, no individual in a
controlled area shall receive in any period of one calendar
quarter a dose in excess of the following specified limits:

Supp. 7-18-05
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1. Whole body; head and trunk; active blood-forming
organs; lens of eyes; or gonads — 1% Rems;

2. Hands and forearms; feet and ankles — 18% Rems;
3. Skin of whole body — 7% Rems.

4, Doses received by human patients from intentional
exposure to radiation for the purpose of diagnosis or
therapy shall be excluded from the computations set forth
in (a)1, 2 and 3 above.

(b) An individual in a controlled area may receive a dose
to the whole body greater than that permitted under subsec-
tion (a) of this Section, provided:

1. During any calendar quarter the dose to the whole
body shall not exceed three Rems;

2. The dose to the whole body, when added to the
accumulated occupational dose to the whole body, shall
not exceed five (N-18) Rems where “N” equals the
individual’s age in years at his last birthday; and

3. The owner has determined the individual’s accumu-
lated occupational dose to the whole body on Form
BRP-27, or on a clear and legible record containing all
the information required in that form: and has otherwise
complied with the requirements of subsection (c) of this
Section. As used in this subsection “dose to the whole
body” includes any dose to the whole body, gonads, active
blood-forming organs, head and trunk, or lens of eye; and

4. Doses received by human patients from intentional
exposure to radiation for the purpose of diagnosis or
therapy shall be excluded, in the computations set forth in
paragraphs 1 and 2 of this subsection.

(c) The following requirements must be satisfied by own-
ers who propose, pursuant to subsection (b) of this Section
to permit individuals in a controlled area to receive expo-
sure to radiation in excess of the limits specified in subsec-
tion (a) of this Section:

1. Before permitting any individual in a controlled
area to receive exposure to radiation in excess of the
limits specified in subsection (a) of this Section each
owner shall:

i. Obtain a certificate on Form BRP-27, or on a
clear and legible record containing all the information
required in that form, signed by the individual showing
each period of time after the individual attained the age
of 18 in which the individual received, or may have
received, an occupational dose of radiation; and

ii, Calculate on Form BRP-27, in accordance with
the instructions, or on a clear and legible record con-
taining all the information required in that form, the
previously accumulated occupational -dose received by
the individual and the additional dose allowed for that
individual under subsection (b) of this Section.

2. In the preparation of Form BRP-27, or on a clear
and legible record containing all information required in
that form, the owner shall make a reasonable effort to
obtain reports of the individual’s previously accumulated
occupational dose. In any case where an owner is unable
to obtain reports of the individual’s occupational dose for
a previous complete calendar quarter, it shall be assumed
that the individual has received the occupational dose
specified in whichever of the following columns apply:

Assumed exposure Assumed exposure
in in
Parts of body rems for calendar rems for calendar
quarters prior 0 quarters beginning
Jam: 1, 1961 on
or after Jan. 1, 1961
Whole body,
gouda. active
lood-forming 1%

organs, head and
trunk, lens of eye

3. If calculation of the individual’s accumulated occu-
pational dose for all periods prior to January 1, 1961,
yields a result higher than the applicable accumulated
dose value for the individual as of that date, as specified
in subsection (b) of this Section, the excess may be
disregarded. The owner shall retain and preserve records
used in preparing Form BRP-27, or its equivalent, as
specified in subsection (b)3 of this Section.

{d) For individuals within a controlled area, the radiation
dose to tissues of the body from radioactive materials within
the body shall be controlled by limiting the average rates at
which such materials are taken into the body. Where the
intake results from the occurrence of radioactive materials

in the air, the concentration of the radioisotopes in the air,
averaged over amy seven conmsecutive days, shall not be
permitted to exceed the concentrations listed in Section
6.5(a) (Average concentrations) of this Chapter, Column B,
or prorated values if more than one isotope is present. The
limits given in Section 6.5(a) of this Chapter, Column B, are
based upon exposure to the concentrations specified for 40
hours in any period of seven consecutive days. In any such
period where the number of hours of exposure is less than
40, the limits specified in the table may be increased propor-
tionately. In any such period, where the number of hours
of exposure is greater than 40, the limits specified in the
table shall be decreased proportionately.
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(e) Except as authorized by the Department in writing,
no allowance shall be made in subsection (d) of this Section
or the use of protective clothing or equipment, or particle
size.

1. The Department may authorize an owner to expose
an individual in a controlled area to airborne concentra-
tions in excess of the limits specified in Section 6.5(a) of
this Chapter, Column B, upon receipt of an application
demonstrating that the concentration is composed in
whole or in part of particles of such size that such
particles are not respirable and that the individual will not
inhale concentrations in excess of the limits established in
Section 6.5(a) of this Chapter, Column B. Each applica-
tion under this paragraph shall include an analysis of
particle size in the concentrations and a description of the
methods used in determining the particle size.

2. The Department may authorize an owner to expose
an individual in a controlled area to airborne concentra-
tions in excess of the limits specified in Section 6.5(a) of
this Chapter, Column B, upon receipt of an application
demonstrating that the individual will wear appropriate
protective equipment and that the individual will not
inhale, ingest, or absorb quantities of radioactive material
in excess of those which might otherwise be permitted
under this Chapter for individuals in controlled areas
during a 40-hour week. Each application under this
paragraph shall contain the following information:

i. A description of the protective equipment to be
employed, including the efficiency of the equipment for
the material involved;

ii. Procedures for the fitting, maintenance, and
cleaning of the protective equipment;

iii. Procedures governing the use of the protective
equipment, including supervisory procedures and length
of time the equipment will be used by the individuals in
each workweek. The proposed periods for use of the
equipment by an individual shall not be of such dura-
tion as would discourage observance by the individual
of the proposed procedures; and

iv. The average concentrations present in the areas
occupied by the individuals.

(f) The dose received by any individual under 18 years of
age shall not exceed 10 percent of the limits established in
(a) above nor shall such an individual be exposed to concen-
trations of radioactive material greater than those listed in
N.J.A.C. 7:28-11 Appendix, Table 1, Column 1.

Amended by R.2005 d.156, effective may 16, 2005.

See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote (f).

Amended by R.2005 d.239, effective July 18, 2005.

See: 37 N.JLR. 8(a), 37 N.J.R. 2675(b).
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In (a), substituted “below” for “of this section” in the introductory
paragraph and designated the existing “Note” text as 4'and inserted
“from the computations set forth in (a)1, 2, and 3 above” at the end.

Case Notes

Successors to radium processor which disposed waste product on
property were absolute liable to subsequent purchaser of property for
damages caused by gamma radiation and radon gas from radium
tailings. T & E Industries, Inc. v. Safety Light Corp., 227 N.J.Super.
228, 546 A.2d 570 (A.D.1988), certification granted 117 N.J. 118, 564
A.2d 848, certification granted 117 N.J. 119, 564 A.2d 848, affirmed as
modified 123 N.J. 371, 587 A.2d 1249,

Processor is absolutely liable for damages resulting from processing
of radium and disposal of its waste product. T & E Industries, Inc. v.
Safety Light Corp., 227 N.J.Super. 228, 546 A.2d 570 (A.D.1988),
certification granted 117 N.J. 118, 564 A.2d 848, certification granted
117 N.J. 119, 564 A.2d 848, affirmed as modified 123 N.J. 371, 587 A.2d
1249.

Absolute liability for damages resulting from processing of radium
and disposal of its waste product is not limited to situations in which
processing and disposal interferes with rights of neighboring property
owners. T & E Industries, Inc. v. Safety Light Corp., 227 N.J.Super.
228, 546 A.2d 570 (A.D.1988), certification granted 117 N.J. 118, 564
A.2d 848, certification granted 117 N.J. 119, 564 A.2d 848, affirmed as
modified 123 N.J. 371, 587 A.2d 1249.

Doctrine of caveat emptor is not defense to absolute liability claim by
purchaser against prior landowner for damages unless purchaser know-
ingly accepts such burden. T & E Industries, Inc. v. Safety Light Corp.,
227 N.J.Super. 228, 546 A.2d 570 (A.D.1988), certification granted 117
N.J. 118, 564 A.2d 848, certification granted 117 N.J. 119, 564 A.2d 848,
affirmed as modified 123 N.J. 371, 587 A.2d 1249,

7:28-6.2 Dose limits for individual members of the public

(a) Each State licensee or registrant shall conduct opera-
tions as follows:

1. The total effective dose equivalent to individual
members of the public from the State licensed or regis-
tered operation does not exceed 0.1 rem (one millisievert
(mSv)) in a year, exclusive of the dose contributions from
background radiation, from any medical administration
the individual has received, from exposure to individuals
administered radioactive material and released in accor-
dance with Federal regulations at 10 CFR 35.75, and from
the State licensee’s disposal of radioactive material into a
sanitary sewer system in accordance with N.JLA.C.
7:28-11.2; and

2. The dose in any unrestricted area from external
sources, exclusive of the dose contribution from patients
administered radioactive materials and released in accor-
dance with Federal regulations at 10 CFR 35.75, does not
exceed 0.002 rem (0.02 millisievert) in any one hour.

(b) If the State licensee or registrant permits members of
the public to have access to controlled areas, the limits for
members of the public as set forth in (a) above continue to
apply to those individuals.

(c) Notwithstanding (a)l above, a State licensee may
permit visitors to a patient who cannot be released under 10
CFR 35.75 to receive a radiation dose greater than 0.1 rem
{one mSv) per year if:

Supp. 7-18-05
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1. The radiation dose received does not exceed 0.5
rem (five mSv) annually; and

2. The authorized user, as defined in 10 CFR 35.2,
has determined before the visit that it is appropriate.

(d) A registrant or State licensee may apply to the De-
partment, which may approve upon recommendation from
the Commission, for authorization to conduct operations in
such a manner that the annual dose received by an individu-
al member of the public does not exceed 0.5 rem (five mSv).
The registrant or State licensee shall include the following
information in this application:

1. Demonstration of the need for and expected dura-
tion of operations in excess of the limit in (a) above;

2. A description of the registrant’s or State licensee’s
program to assess and control dose within the 0.5 rem
(five mSv) annual limit; and

3. The procedures to be followed to maintain the dose
as low as is reasonably achievable.

(e) Transportation and packaging of radioactive materials
must comply with all regulations of the U.S. Department of
Transportation and all other agencies of the United States
having jurisdiction.

(f) The Department may impose in a State license addi-
tional restrictions on radiation levels in unrestricted areas
and on the total quantity of radionuclides that a State
licensee may release in effluents (see N.J.A.C. 7:28-11
Appendix, Tables 1 and 2) in order to prevent exceedence
of the collective dose.

Repeal and New Rule, R.2005 d.156, effective May 16, 2005.

Supp. 7-18-05
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See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Section was “Radiation levels outside controlled areas”.

7:28-6.3 Concentrations in effluents from controlled areas

Concentrations of radioactive materials in effluents from
controlled areas shall meet the requirements of Sections
11.2 (Disposal by release into sanitary sewerage systems)
and 11.3 (Disposal by discharges into the air, ground waters
or surface waters) of this Chapter.

7:28-6.4 Exposures in the event of radiation incidents or
emergencies

In the event of a radiation incident in which an employee
or emergency worker receives more than the limits specified
in subsection (a) of N.J.A.C. 7:28-6.1, Exposure of individu-
als in controlled areas, or in the event of emergency condi-
tions in which immediate action required to minimize dan-
ger to life results in an employee or emergency worker
receiving doses beyond the limits specified in subsection (a)
of N.J.A.C. 7:28-6.1, Exposure of individuals in controlled
areas, each employer shall take measures to limit additional
exposures of his employees to an extent and for a period,
which shall be subject to approval by the Department. All
such doses shall be reported as required by N.JA.C.
7:28-13, Reports of Thefts and Radiation Incidents, and
shall be included in the records required by N.J.A.C. 7:28-8,
Records.

Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.J.R. 8(a), 37 N.J.R. 2675(b).
Amended N.J.A.C. references throughout.

7:28-6.5 Average concentrations

(a) Maximum permissible average concentrations of ra-
dioactive materials in air and water shall be as follows:

Next Page is 28-34.1
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7:28-6.5

Radionuclide

Column
Actinium 227

Actinium 228
Americium 241
Americium 242m
Americium 242
Americium 243
Americium 244
Antimony 122
Antimony 124
Antimony 125
Argon 37
Argon 41
Arsenic 73
Arsenic 74
Arsenic 76
Arsenic 77
Astatine 211
Barium 131
Barium 140
Berkelium 249
Berkelium 250
Beryllium 7
Bismuth 206
Bismuth 207

Bismuth 210

Next Page is 28-35

(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(imm.)
(imm.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)

Occupational
40-hr. Week
Water Air
uc/ml uc/ml
A B
6x10° 2x1012
9x10°? 3x10™
3x1073 8x10®
3x1073 2x10°8
10 6x10?
8x10™* 1071°
1x10* 6x1072
3x10° 3x10°1°
4x107 4x10°®
4x10°° 5x10°®
10 6x10712
8x10™ 101°
1x10™! 4x10°°
1x10™ 2x10°°
8x10™ 2x107
8x10™ 107
7x10* 2x107
7x10* 2x108
3x10°? 5x107
3x107 3x10®
6x10°°
2x10°8
0.01 2x10°¢
0.01 4x107
2x10 3x107
2x107 107
6x10™ 107
6x10™ 107
2x107 5x107
2x10°° 4x107
5x10°° 7x10°°
2x10°° 3x10®
5x10° 10°¢
5x1073 4x107
8x10™ 107
7x10™* 4x10°®
0.02 9x1071°
0.02 107
6x107 1x107
6x1073 1x10°
0.05 6x10°
0.05 10°¢
103 2x107
103 107
2x10°° 2x107
2x1073 10°®
103 6x107°

28-34.1
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7:28-6.5

Radionuclide

Column
Bismuth 212

Bromine 82

Cadmium 109

Cadmium 115m

Cadmium 115

Calcium 45

Calcium 47

Californium 249

Californium 250

Californium 251

Californium 252

Californium 253

Californium 254

Carbon 14

Cerium 141

Cerium 143

Cerium 144

Cesium 131

Cesium 134m

Cesium 134

Cesium 135

Cesium 136

Cesium 137

Chiorine 36

Chiorine 38

Chromium 51

Cobalt 57

(sol.)
(insol.)
(sol.)
(insol.)
(sol)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol,)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)

Occupational
40-hr. Week
Water Air
uc/ml uc/ml
A B
0.01 107
0.01 2x107
8x107 10
10° 2x107
5x10° 5x10°8
5x1073 7x10°8
7x10°* 4x10°®
7x10 4x10*
10° 2x107
107 2x107
3x10™ 3x10®
5x1073 107
103 2x107
103 2x107
10 2x10712
7x10 10710
4x10™ 5x10°2
7x10™* 10°1°
1x10* 2x10712
8x10™* 1x1071°
7x10™ 2x10™!
7x10™* 10710
4x10°° 8x101°
4x107 8x10'1°
4x10°® 5x10712
4x10° 5x10
0.02 4x10°¢
e 5x107°
3x10° 4x107
3x1073 2x107
107 3x107
10° 2x107
3x10* 10®
3x10™ 6x107°
0.07 10°
0.03 3x10°
0.2 4x10°®
0.03 6x10°
3x10™* 4x10°®
107 10®
3x1073 5x107
7x10° 9x10°®
2x1073 4x107
2x10°? 2x107
4x10™* 6x108
10° 108
2x10°° 4x107
2x10°3 2x108
0.01 3x10%
0.01 2x10°¢
0.05 10°
0.05 2x10°¢
0.02 3x10°
0.01 2x10-7

28-35

Cobalt 58m
Cobalt 58
Cobalt 60
Copper 64
Curium 242
Curium 243
Curium 244
Curium 245
Curium 246
Curium 247
Curium 248
Curium 249
Dysprosium 165
Dysprosium 166
Einsteinium 253
Einsteinium 254m
Einsteinium 254
Einsteinium 255
Erbium 169
Erbium 171

Europium 152

Europium 152

Europium 154
Europium 155
Fermium 254
Fermium 255

Fermium 256

(sol)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(9.2 hr)
(sol.)
(insol.)
(13yr)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)
(sol.)
(insol.)

0.08

0.06

4x10°3
3x103
107

103

0.01

6x107
7x10™
7x10™
10*

7x107
2x10™
8x10™
10*

8x10™
10™

8x10*
1x10*
6x10*
1x10
4x10°°
6x102
6x1072
0.01

0.01

10°

107

7x10™
7x10*
5x10*
5x10™
4x10™
4x10™
8x10™
8x10™
3x10°
3x107
3x107
3x10°

2x1073
2x10

2x107
2x1073
6x10™
6x10™
6x107
6x107
4x10°
4x10°
1x103
1x107
3x10°%
3x10°°

2x10°°
9x10°¢
8x107
5x10°8
3x107
9x107°
2x10°¢
10
10—10
2x10°1°
6x1072
10-10
9x10'?
10—10
5x10712
10—10
5x10712
10—10
5x1071?
1x101°
6x10°1
1x10"
1x10°
1x10°
3x10°
2x10°¢
2x107
2x107
8x10°°
6x10°1°
5x10”°
6x10°
2x10!!
1x1071°
5x107°
4x101°
6x107
4x107
7x107
6x107

4x107
3x107

10°

2x108
4x107
7x10°
9x10’®
7x10°®
6x10®
7x10°8
2x10°8
1x10®
3x107?
2x10°
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Occupational
40-hr. Week
Radionuclide Water Air Iron 55 (sol.) 0.02 9x107
uc/ml uc/ml (insol) | 0.07 10°
Column A B Iron 59 (sol.) 2x10°3 107
Fluorine 18 (sol) 0.02 5x10°° (insol.) | 2x103 5x10°®
(insol.) | 0.01 3x10° Krypton 85m (imm.) ... 6x10°
Gadolinium 153 (sol.) 6x103 2x107 Krypton 85 (imm.) ... 107
(insol) | 6x10° 9x10® Krypton 87 (imm.) | ... 10°
Gadolinium 159 (sol.) 2x10° 5x10°7 Lanthanum 140 (sol) 7x10* | 2x107
(insol) | 2x10° 4x107 (insol.) | 7x10™ 107
Gallium 72 (sol.) 10 2x107 Lead 203 (sol) 0.01 3x10°®
(insol.) 10° 2x107 (insol.) | 0.01 2x10°
Germanium 71 (sol.) 0.05 10° Lead 210 (sol) 4x10°° 1071
(insol) 0.05 6x10°° (insol.) | 5x1073 2x1071°
Gold 196 (sol) 5x10° 10° Lead 212 (sol) 6x10™ 2x10°®
(insol.) 4x10° 6x107 (insol.) | 5x10™ 2x10°®
Gold 198 (sol.) 2x1073 3x107 Lutetium 177 (sol.) 3x10% | 6x107
(insol.) 10° 2x107 (insol.) | 3x107 5x107
Gold 199 (sol.) 5x107 10 Manganese 52 (sol.) 103 2x107
(insol) | 4x10? 8x10°7 (insol.) | 9x10™* 107
Hafnium 181 (sol.) 2x10° 4x10°® Manganese 54 (sol.) 4x107 4x107
(insol) | 2x107 7x10°® (insol) | 3x10® | 4x10%
Holmium 166 (sol.) 9x10™ 2x107 Manganese 56 (sol.) 4x10° 8x107
(insol.) | 9x10* 2x107 (insol.) | 3x10? 5x107
Hydrogen 3 (sol., 0.1 5x10°¢ Mercury 197m (sol.) 6x10° 7x107
insol.) (insol) | 5x10° | 8x107
(imm.) .. 2x10° Mercury 197 (sol.) 9x10°3 10
Indium 113m (sol.) 0.04 8x10°¢ (insol.) 0.01 3x10°¢
(insol.) | 0.04 7x10°° Mercury 203 (sol.) 5x10™ 7x10°®
Indium 114m (sol.) 5x10" 107 (insol) | 3x103 107
(insol) | 5x104 2x10® Molybdenum 99 (sol) 5x107 7x10°7
Indium 115m (sol.) 0.01 2x10°® (insol.) | 107 2x107
(insol.) | 0.01 2x10°° Neodymium 144 (sol.) 2x10° 8x10™!
Indium 115 (sol.) 3x107 2x107 (insol) | 2x10° 3x107°
(insol.) | 3x107® 3x10°® Neodymium 147 (sol.) 2x10° 4x107
Todine 125 (sol.) 4107 5x10°° (insol) | 2x10° 2x107
(insol.) | 6x107 2x107 Neodymium 149 (sol.) 8x107 2x10°°
lodine 126 (sol.) 5x10° 8x10” (insol) | 8x10° 10°
(insol.) | 3x107 3x107 Neptunium 237 (sol) 9%10° 4x1012
Todine 129 (sol.) 10° 2x10°?° (insol) | 9x10* 10
(insol.) | 6x107 7x10° Neptunium 239 (sol.) 4x10° | 8x107
Todine 131 (s0l) .| 6x10° 9x10° (insol) | 4x10° 7x107
(insol) | 2x10° 3x107 Nickel 59 (sol.) 6x10° 5x107
Todine 132 (sol.) 2x10° 2x10°7 (insol.) | 0.06 8x107
(insol.) | 5x107 9x1077 Nickel 63 (sol.) 8x10™ 6x10°®
Todine 133 (sol.) 2x10™ 3x10°® (insol) | 0.02 3x107
(insol.) | 103 2x107 Nickel 65 (sol.) 4x10° | 9x107
Todine 134 (sol.) 4x10° 5x107 (insol.) | 3x10° 5x10°7
(insol.) 0.02 3x10°° Niobium 93m (sol.) 0.01 107
Iodine 135 (sol.) 7x10° 107 (insol.) | 0.01 2x107
(insol) | 2x107 4x107 Niobium 95 (sol.) 3x10° 5x107
Tridium 190 (sol.) 6x10° 10 (insol) | 3x10° 107
(insol.) | 5x107 4x107 Niobium 97 (sol.) 0.03 6x10°
Iridium 192 (sol.) 10°? 107 (insol.) | 0.03 5x10°°
(insol.) 10° 3x10°® Osmium 185 (sol.) 2x10° 5x107
Iridium 194 (sol.) 10° 2x107 (insol.) | 2x1073 5x10°8
(insol) 9x10™* 2x107
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Occupational
. 40-hr. Week
< Radionuclide Water Air Protactinium 233 (sol) | 4x10° 6x10’
- uc/ml uc/ml (insol.) 3x 10.’ 2x1 0.1
Colamn A B Radium223  (sol) | 2x10° 2x10°
Osmium 191m  (sol. . s (insol) |  10° 2x10"
Ei o 31.) g.g; ;:::36 Radium224  (sol) | 7x10° 5x10”
Osmium 191  (sol.) 5x10° 10° i (insol) |  2x107 7X10°
Gnsol) | 5x10° 4x10° Radium 226 (sol.) 4x10”7 3x10™
Osmium 193 (sol) | 2x10° 4x10" . (insol) |~ 9x10° 5x10"
Gty | 2x10° 107 Radium228  (sol) | 8x10” 7x10™
Palladium 103 (sol) | 0.1 10° (insol) |  7x10° 4x10™
(nsol) | 8x10° 107 Radon 220 et 3x107
Palladium 109 (sol) | 3x10° 6x10 Radon 222 - 3x10°
Ginsol) | 2x10° 4x10” Rhenium 183 (sol.) 0.02 3x10°
Phosphorus 32 (sol) | 5x10° 7x10°* (insol) | 8x10” 210
Gnsol) | 7x10° 8x10° Rhenium 186  (sol.) 3x10° 6x10”
Platinum 191 (sol) | 4x10° 8x10” (insol) |  10° 2x10°
Gnsol) | 3x10° 6x10” Rhenium 187  (sol.) 0.07 9x10°
Platinum 193m  (sol) | 0.03 7x10° (insol) | 0.04 5x107
Gnsol) | 0.03 Sx10° Rhenium 188  (sol.) 2x10° 4x10”
Platinum 193 (sol) | 0.03 10° (insol.) |  9x10 2x107
ooty | 005 310" Rhodium 103m (sol) | 04 8x10°
Platinum 197m  (sol) | 0.03 6x10° (insol) | 0.3 6x10°
dnsoly | 003 S10° Rhodium 105 (sol) | 4x10° 8x10”
Platinum 197  (sol) | 4x10° 8x10” (insol) | 3x10° 5x10”
Gnsol) | 3x10° 6x10° Rubidium 86 (sol.) 2x10° 3x107
Plutonium 238 (sol.) 10° 2x10™ (insol) |  7x10° 7x10°
(nsol) |  8x10* 10" Rubidium 87 (sol.) 3x10° 5x107
- Plutonium 239 (sol.) 10° 2x10™ (insol) |  5x10° 7x10°
C/ oy | 8xio* o™ Ruthenium97  (sol) | 0.01 2x10°
Plutonium 240 (sol) | 10° 210" (insol) | 0.01 2x10°
ooty | 810" oyt Ruthenium 103 (sol) | 2x10° 5x10°
Plutonium 241 (sol) | 7x10° 9x10™ (insol) |  2x10° 8x10*
Gnsol) | 0.04 4x10* Ruthenium 105  (sol.) 3x10* 7107
Plutonium 242 (sol.) 10° 2x10™ (insol) | 3x10 5x10”
(insol) | 9x10* 4x10™ Ruthenium 106  (sol.) 4x10* 8x10°
Plutonium 243 (sol.) 1x10° 2x10° (insol) |  3x10° 6x10°
Gnsol) | 1x107 2%10° Samarium 147 (sol.) 2x10° 7x10™"
Plutonium 244 (sol.) 1x10” 2X10°™ (insol) |  2x10° 3x10™
Gnsol) | 3x10* 3x10™ Samarium 151 (sol.) 0.01 6x10°*
Polonium210  (sol) | 2x10° 5X10™ (insol) | 0.01 107
Gnsol) |  8x10° 2%10™ Samarium 153  (sol.) 2x10° 5x107
Potassium42  (sol) | 9x10° 2x10° (insol) |  2x10° 4x10”
Gnsol) | 6x10°* 107 Scandium 46  (sol.) 10° 2x107
Praseodymium  (sol.) 9x10* 2x107 (insol.) 10° 2x10°
142 Scandium 47 (sol.) 3x10° 6x10’
nsaly | ox10° 210" Ginsol) | 3x10° 5x10”
Praseodymium  (sol) 10° 310" Scandium 48 (sol.) 8x10* 2x10”
143 (insol.) | 8x10* 107
Ginsol) | 10° 2107 Selenium 75 (sol.) ox10® 10°
Promethium 147 (sol.) 6x10° 6x10* (insol) |  8x10° 107
ooty | 6x10° 07 Silicon 31 (sol) | 003 6x10°
Promethium 149 (sol) | 10° 3x10” (insol.) |  6x10° 10°
tnsaly | 10° X107 Silver 105 sol) | 3x10° 6x10”
Protactinium 230 (sol.) 7x10° 2x10° @insol) | 3x10° 8x10*
. Gnsol) | 7x10° x10™ Silver 110m (sol.) 9x10* 2x10”
S Protactinium 231 (sol) | 3x10° 10" (insol) |~ 910" 10°
“ (insol) | 8x10° 10
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Occupational
40-hr. Week
Radionuclide Water Air Thallium 202 (sol.) 4x10° 8x107
uc/ml uc/ml (insol.) | 2x10° 2107
Column A B Thallium 204  (sol.) 3x10° 6x10”
. «3 8
Silver 111 sol) | 10° 310 . (insol) | 2x10 3x10
(insol.) 10” 2107 Thorium 227 (sol.) 5x10" 3x10™
Sodium 22 (sol) 10° 2x10” (insol.) 5x10* 2)(10.“)
Gnsol) | ox10° 9x10” Thorium 228 (sol.) 2x10™ ox10™
Sodium 24 Gol) | 6x10° 10° (insol) | 4x10° 6x10™
insol.) 8x10° 107 Thorium 230 (sol.) 5x10° 2x10"
. . 4 .
Strontum 85m  (sol) | 0.2 4x10° . (insol.) | 9x10° 10"
(insol.) 0.2 3x10° Thorium 231 (sol.) 7x10'J 10
" o -6
Srontium85  (sol) | 3x10° 107 . (insol.) | - 7x10° o
(insol) 5x10° 10 Thorium 232 (§ol.) Sx‘EO x10 .
Strontium89  (sol. 3x10* x10* . (insol) } 10 3x10
(inso)l.) papyd pltpd Thoriom234  (sol) | Sx10* 6x10"
Strontum90  (sol) | 1x10° 1x10° . (insol) | 5x10°7 3x10
ansol) | 10° $x10° Thorium Nat.  (sol.) 3x10 3x10™
o . =) -1
Stronium 91 (sol) | 2x10° 4x10 . (insol) | 3x10 ol
(insol.) 10° 107 Thulium 170 (§ol.) 10 X 4x1 0{
Stronfium92  (sol) | 2x10° 4x10° . (insol) 10 3x10
(insol.) 2x10° 10" Thulium 171 (?'ol.) 0.01 10 ,
Sulfur 35 (ol) | 2x10° 3107 . Ginsol) | 001 2107
ooty | 8x10° 107 Tin 113 (sol) 2x10° 4x107
Tantalum 182 (sol.) 10° 4x10* : (insol.) | 2x10° x10
(insol.) 10° 2%10" Tin 125 (.sol.) 5x10_l 10 \
Technetium 96m (sol.) 04 8x10° (insol) | 5x10 §x10°
(insol.) 03 3x10° Tungsten 181 (§ol.) 0.01 ZXEO
Technetium 96  (sol.) 3x10? 6x10” (insol.) 001 a 10 3
(insol.) 10° 2x10” Tungsten 185 (.‘sol.) 4)(10.3 8x30
Technetium 97m (sol) | 0.01 2x10° (insol.) | - 3x10° -
(insol.) 5x10° 2x10” Tungsten 187 (§ol.) 2X 10'3 4x1 0‘1
Technetium97 (sol) | 0.0 10° : (insol.) | 2x10° 10|
(insol.) 0.02 X107 Uranium 230 (s‘sol.) 7x}0 3x}§)
Technetium 99m (sol.) 02 4x10° . (insol) | 107 100
(insol.) 0.08 10° Uranium 232 (sol.) 2x10 10
. o . -4 <11
Technetium 99 (sol.) 0.01 2x10° . (insol) |~ 8x10 0
ooty | sx10? xio® Uranium 233 (sol.) 10t 5x10
Tellurium 125m  (sol) | 5x10° 4x10” . (insol.) | 9XI0 w0
(insol.) 3x10° 107 Uranium 234 (§ol.) 10 . 6x}9
Tellurium 127m  (sol) | 2x10° 107 . (insol.y |~ 910 10"
(insol.) 210" 4x10° Uranium 235 (:sol.) 10 . 5)(.1l 9
Telluium 127 (sol) | 8x10° 2X10° . (insol) | ~ &x10 o
nsol) | sx10” ox10” Uranium 236 (sol.) 10° 6x10
Tellurium 129m  (sol.) 10° 8x10* . (insol) | 10° .
(insol.) 6x10° 3x10° Uranium 238 (sol.) 2x10 Tx10
. . -3 -10
Tellurium 129 (sol) | 0.02 5x10° . (insol.) | 10° 0"
(insol.) 0.02 4x10° Uranium 240 & (sol.) 1x10 2x10
Tellurium 131m  (sol.) 2x10° 4x10” Neptunium 240  (insol.) | 1x10° 2x107
(insol.) 10° 210 Uranium-Nat.  (sol.) 2x10°* 7x10™
v . 4 -1
Tellurium 132 (sol) | 9x10* 2x10” . (insol.) | 5x10" 6x107
(insol.) 6x10° 107 Vanadium 48 (.so].) 9x104 2x10 .
Terbium 160 (sol.) 10° 107 (insol.) 8x10 6x10°
(insol) 10° P~ Xenon 131m (imm.) e 2x10°
. . .5
Thallium 200  (sol) | 001 x10° Xenon 133 (imm.) | ... 10
(insol) 7%10° 10° Xenon 133m (3mm.) . lxlOﬁ
Thallium201  (sol) | 9x10° 2x10° Xenon I35 (mm.) | ... 4x10
(insol.) | 5x10° 9x107

Supp. 6-20-05 28-38
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(b) In any case where there is a mixture in air or water of

Occupational more than one radionuclide, the limiting values for purposes
Q 40-hr. Week of this section shall be determined as follows:
Radionuclide Water Air
uc/ml uc/ml 1. If the identity and concentration of each radionuclide
Column A B in the mixture are known, the limiting values shall be
Ytterbium 175 (sol.) 3x10° 7x107 derived as follows:
insol. 10° 07 . . . A .
Yitrium 90 g;?o)l ) 2;(]8.4 %17 i.  Determine, for each radionuclide in the mixture,
(ins;)l ) 6x10% 10”7 the ratio between the quantity present in the mixture and
Yitrium 91m (sol )' 0.1 2%10°5 the limit otherwise established in this section for the
(ins;)l ) 0'] 2%10° specific radionuclide when not in a mixture.
Yttrium 91 (sol.) 8x10™ 4x10°® ii. The sum of such ratios for all the radionuclides
Vitrium 02 ?HSIO)L) gxig: ixigj in the mixture may not exceed “1” (“unity”).
ttrium sol. x10” x10°
(insol.) 2107 3x107 iii. For example, if radionuclides A, B, and C are
Yitrium 93 (sol.) 8x10-* 2x107 pres§nt in concentrations, C,, Cy, and C,, and if the
: (insol.) 8x10™ 10”7 applicable MPC’s are MPC, and MPC, and MPC,
Zinc 65 (sol.) 3x10° 10”7 respectively, tl}en the ?once.rltrations shall be limited so
(insol.) 5x10° 6x10°8 that the following relationship exists:
Zinc 69m (sol.) 2x10° 4x107 C, Gy C, <
(insol.) 2x10° 3x107 + — 4 ;
Zinc 69 (sol.) 0.05 7x10° MPC, MPG, MPC, -
insol. 0.05 9x10°¢ . . . .
Zirconium 93 g;?(; ) 0.02 107 2. If either the identity or the concentration of any
i ns;)l) 0'02 3x107 radionuclide in the mixture is not known, the limiting
Zirconium 95 (sol.) ' 2;(] 0 107 values for purposes of this section are:
(insol.) 2x10° 3x10° i.  For purposes of Column A — 3 x 107
o Zirconium 9’ (sol.) 5x10* 107 . -
Q/ (insol.) 5x10% ox10® ii. For purposes of Column B — 1 x 10
. . 7 "
U““'i"“t'ﬁ.ed 3x10 1x10 3. If any of the conditions specified in this paragraph
Radionuclides are met, the corresponding values specified in this
. paragraph may be used in lieu of those specified in
Abbreviations— §ol. | = §olu:>1;l paragraph 2 of this subsection.
mnsol. = msolupie
imm. = immersion i.  If the identity of each radionuclide in the mixture
m =  metastable is known but the concentration of one or more of the

radionuclides in the mixture is not known, the
concentration limit for the mixture is the limit specified
in subsection (a) of this Section for the radionuclide in
the mixture having the lowest concentration limit;

ii. If the identity of each radionuclide in the mixture
is not known, but it is known that certain radionuclides
specified in subsection (a) of this Section are not present
in the mixture, the concentration limit for the mixture is
the lowest concentration limit specified in subsection (a)
of this Section for any radionuclide which is not known
to be absent from the mixture; or

N
N v
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Table I Table II

¢. Element (atomic number) and | Col. 1 | Col. 1 Col.2 Col.2
isotope Air Water Air Water

(uc/ml)| (uc/ml) | (uc/ml) (uc/ml)

If it is known that Sr 90, 1 129
Pb 210, Po 210, At 211, Ra
223, Ra 224, Ra 226, Ac 227,
Ra 228, Th 230, Pa 231. Th
232, and Th-nat are not pres-

ceee | 9x10° 3x10°

If it is known that Sr 90, 1 129,

Pb 210. Po 210, Ra 223. Ra
226, Ra 228, Pa 231, and
Th-nat are not present . ...... ceen

If it is known that Sr 90, Pb 210,

Ra 226 and Ra 228 are not

6x10° 2x10°

ceee | 2x10° 6x107
If it is known that Ra 226 and Ra]
228 arenotpresent . ........ e
If it is known that alpha-emitters|
and Sr 90, I 129, Pb 210, Ad
227, Ra 228, Pa 230, Pu 241
and Bk 249 are not present . . .| 3x10”
If it is known that alpha- emitte:
and Pb 210, Ac 227, Ra 22
and Pu 241 are not present. . . | 3x10™°
If it is known that alpha- emitte
and Ac 227 are not present. . .
If it is known that Ac 227, T
230, Pa 231, Pu 238, Pu 239,
Pu 240, Pu 242, and Cf 24
arenot present. . ........... 3x10™
If Pa 231, Pu 239, Pu 240, P
242 and Cf 249 are nol

3x10€ | .... [1x107

1x107°

1x10!

3x107"! 1x10™2

11x103. ...

2x10™"? 7x10™

4. Tf the mixture of radionuclides consists of uranium
and its daughter products in ore dust prior to chemical
processing of the uranium ore, the values specified in this
paragraph may be used in lieu of those determined in
accordance with (b)1 above, or those specified in (b)2 and
3 above.

i.  For purposes of subsection (a) of this Section,
Column B, 1 x 107" uc/ml gross alpha activity; or 2.5 x
10" uc/ml natural uranium; or 75 micrograms per cubic
meter of air natural uranium.

Amended by R.2005 d.156, effective May 16, 2005.

See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

Administrative correction.

See: 37 N.J.R. 3343(a).

Supp. 9-6-05

7:28-6.6 Dose equivalent to an embryo/fetus

(a) The State licensee or registrant shall ensure that the
dose equivalent to the embryo/fetus during the entire
pregnancy, due to the occupational exposure of a declared
pregnant woman, does not exceed 0.5 rem (five mSv).
Recordkeeping shall meet the requirements set forth at
N.J.A.C. 7:28-8.1.

(b) The State licensee or registrant shall make efforts to
avoid substantial variation above a uniform monthly exposure
rate to a declared pregnant woman so as to satisfy the limit in
(a) above.

(c) The dose equivalent to the embryo/fetus is the sum of:

1. The deep-dose equivalent to the declared pregnant
woman; and

2. The dose equivalent to the embryo/fetus resulting
from radionuclides in the embryo/fetus and radionuclides
in the declared pregnant woman.

(d) If the dose equivalent to the embryo/fetus is found to
have exceeded 0.5 rem (five mSv), or is within 0.05 rem (0.5
mSv) of this dose, by the time the woman declares the
pregnancy to the State licensee or registrant, the State
licensee or registrant shall be deemed to be in compliance
with (a) above if the additional dose equivalent to the
embryo/fetus does not exceed 0.05 rem (0.5 mSv) during the
remainder of the pregnancy.

New Rule, R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).

SUBCHAPTER 7. RADIATION SURVEYS AND
PERSONNEL MONITORING

7:28-7.1

(a) The State licensee or registrant shall ensure that
controlled areas shall be surveyed by, or under the direction
of, a qualified individual to determine if the installation is
maintained and operations are conducted in compliance with
this Chapter.

Surveys inside controlled areas

(b) The State licensee or registrant shall ensure that
radiation levels shall be determined with the use of suitable
instruments and methods.

(c) The State licensee or registrant shall ensure that
surveys shall be made of the air for radioactive content when
the average concentrations may exceed 1/4 the amount
specified in N.J.A.C. 7:28-6.5(a), Column B, or prorated
values when more than one isotope is present.

28-40
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7:28-8.1

(d) The State licensee or registrant shall ensure that
installations where unsealed radioactive materials are stored
or used shall be periodically surveyed for contamination of
surfaces. These surveys shall be conducted in a manner to
insure that the levels of surface contamination are below
those that could lead to exposures amounting to 10 percent
of the limits specified in N.J.A.C. 7:28-6.1(a) and (d).

(e) The State licensee or registrant shall ensure that the
record of a survey shall contain, but shall not be limited to
the radiation levels, the time the radiation is produced, the
workweek and the fraction of the workweek that any indi-
vidual may be exposed to the radiation and when required,
the radioactive air concentrations and surface contamina-
tions.

(f) The State licensee or registrant shall ensure that
subsequent surveys shall be conducted at such times and as
frequently as may be necessary to assure that the controlled
areas and operations remain in compliance with this Chap-
ter.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

7:28-7.2 Surveys outside controlled areas

Surveys shall be made outside controlled areas at suffi-
cient intervals and locations as may be necessary to insure
compliance with Sections 6.2 (Radiation levels outside con-
trolled areas) and 6.3 (Concentrations in effluents from
controlled areas) of this Chapter.

7:28-73

A written statement signed by a qualified individual and
including his calculations and analysis of the dose rates in
the vicinity of a radiation source may be acceptable in place
of the survey required in Section 7.1 (Surveys inside con-
trolled areas) of this Chapter, except when radioactive-air
contamination or surface contamination is involved.

Statement in lieu of actual survey

7:28-7.4 Use of personnel-monitoring equipment

(a) Each owner shall supply appropriate personnel-moni-
toring equipment to and shall require that it be used by:

1. Each individual who enters a controlled area under
such circumstances that he receives, or is likely to receive,
a dose in excess of 25 millirems in any period of seven
consecutive days;

2. Each individual under 18 years of age who enters a
controlled area under such circumstances that he receives
or is likely to receive a dose in excess of ten millirems in
any period of seven consecutive days;

3. Each individual who enters a high radiation area;
and

4. At least one visitor in a group of visitors entering a
controlled area.

28-41

(b) All individuals required to wear personnel-monitoring
equipment shall be instructed in its proper use and purpose.
Records shall be kept in accordance with Section 8.1 (Per-
sonnel-monitoring records) of this Chapter.

(c) When an individual working on the premises of an
owner, but not employed by him is wearing personnel-
monitoring equipment provided by his employer, the owner
of the radiation source shall not be required to provide
additional personnel-monitoring equipment.

7:28-7.5 Requirements for bio-assays

Where necessary or desirable in order to aid in determin-
ing the extent of an individual’s exposure to concentrations
of radioactive material, the Department may incorporate
license provisions or issue an order requiring the owner to
have appropriate bio-assays made and to furnish the De-
partment with copies of such bio-assays.

SUBCHAPTER 8. RECORDS

7:28-8.1 Personnel-monitoring records

(a) Clear and legible records shall be maintained by the
owner for calendar quarters on Form RH-26, or on a clear
and legible form containing all the information required on
RH-26. These records shall show the radiation exposures

“of all individuals who are required to wear personnel-

monitoring equipment according to Section 7.4 (Use of
personnel-monitoring equipment) of this Chapter and any
required bio-assays according to Section 7.5 (Requirements
for bio-assays) of this Chapter.

(b) Each employee, at his request, shall be supplied by
the owner with an annual statement of his radiation expo-
sure record and any bio-assays.

(c) At the request of an individual formerly employed by
the owner, each owner shall furnish such individual a report
of his exposure to radiation, including bio-assays, as shown
in records maintained by the owner pursuant to subsection
(a) of this Section. Such report shall be furnished within 30
days from the time the request is made or within 60 days
from termination of employment, whichever is later. The
report shall cover each calendar quarter of the individual’s
employment involving exposure to radiation.

(d) When an individual working on the premises of an
owner, but not employed by him, is required by the owner to
wear personnel-monitoring equipment, the owner of the
radiation source shall furnish such individual’s employer
within 90 days a statement of the individual’'s radiation
record and this shall be incorporated in the individual’s
exposure record.

Supp. 5-16-05
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(e) Each report or statement required by subsections (b)
through (d) of this Section shall contain the following
statement: “This report is furnished to you under the
provisions of Subchapter 8 of the New Jersey Radiation
Protection Code. You should preserve this report for fu-
ture reference.”

(f) The exposure records on each employee shall be
preserved during the course of his employment and for at
least ten years after termination of employment. Exposure
records of other persons shall be preserved for at least ten
years.

(g) These records or true copy of same shall be made
available to the Department on request.

7:28-8.2 Records of surveys

(a) Records shall be maintained showing the results of
such surveys as are required pursuant to Subchapter 7
(Radiation Surveys and Personnel Monitoring) of this Chap-
ter.

(b) The records of each survey shall be retained for at
least ten years.

(c) These records or true copy of same shall be made
available to the Department on request.

(d) The owner of any installation covered in Subchapters
14 through 16 of this Chapter shall submit to the Depart-
ment within 30 days of receipt a copy of each report of
radiation surveys made in compliance with Subchapter 7
{Radiation Surveys and Personnel Monitoring) of this Chap-
ter.

7:28-8.3 Records of radioactive materials

(a) An accurate accounting for all radioactive materials
shall be maintained for a radiation installation. Such rec-
ords shall show radioactive materials received, produced,
and disposed, the amounts and form of the radioactive
material received or produced and the amount on hand.

(b) Such records shall be retained for at least two years
after the final disposition of any radioactive material.

{c) These records or true copy of same shall be made
available to the Department on request.

7:28-8.4 Records of sealed source testing

Records of the results of sealed source testing shall be
kept at least two years.

7:28-8.5 Records from discontinued installations

The discontinuance of a radiation installation does not
relieve the owner from the responsibility of retaining the
records required by this Subchapter. Such owner may,
however, request the Department to accept the records.
The acceptance of such records by the Department relieves
the owner of subsequent responsibility only in respect to
their preservation as required by this Chapter.

Supp. 5-16-05

SUBCHAPTER 9. RADIOACTIVE
CONTAMINATION CONTROL

7:28-9.1 General precautions

All work with radioactive materials shall be carried out
under such conditions as to minimize the radioactive con-
tamination of the area and of the person(s) working therein.

7:28-9.2 Personnel and material contamination

(a) When the nature of the work is such that an individu-
al or his clothing may become contaminated, the individual
and his clothing shall be suitably monitored.

(b) Any contamination which might lead to exposures
greater than ten per cent of the limits specified in Section
6.1(a) or (d) (Exposure of individuals in controlled areas) of
this Chapter shall be removed from the contaminated indi-
vidual before that individual is permitted to leave the area.

(c) No clothing, equipment, or other material having
contamination which might lead to exposures greater than
those specified in subsection (b) of this Section shall be
permitted to leave the area except as radioactive material.

7:28-9.3 Decontamination of premises

Radioactively contaminated premises shall be decontami-
nated so that individuals using these premises shall not
receive exposures greater than those listed in Section 9.2(b)
(Personne! and material contamination) of this Chapter.

7:28-9.4 Sealed source testing

(a) Unless otherwise specified in a Federal agency li-
cense, or a State license, sealed sources except tritium and
krypton, containing more than 10 times the generally li-
censed quantities of N.J.A.C. 7:28-4.5(c) Column B shall be
leak tested at intervals not longer than six months.

(b) Records of all sealed source testing shall be kept in
accordance with Section 8.4 (Records of sealed source
testing) of this Chapter.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote (a).

SUBCHAPTER 10. LABELING, POSTING, AND
CONTROLS

7:28-10.1 General requirement

(a) All signs and labels required by this Subchapter shall
use the conventional radiation caution symbol shaped and
colored as follows:

28-42
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Radiation Caution Symbol
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1. Cross-hatched area is to be magenta or purple;

2. Background is to be yellow.

(b) In addition to the language prescribed in the various
sections of -this Subchapter, any supplementary information
which might be appropriate in aiding individuals to mini-
mize exposure to radiation or to radioactive materials may
be provided on or near such required signs or labels.

7:28-10.2 Radiation areas

(a) Each radiation area shall be conspicuously posted
with a sign or signs bearing the radiation caution symbol and
the words:

1. CAUTION—RADIATION AREA; or
2. DANGER—RADIATION AREA

7:28-10.3 High radiation areas

(a) Each high radiation area shall be conspicuously post-
ed with a sign or signs bearing the radiation caution symbol
and the words:

1. CAUTION—HIGH RADIATION AREA; or
2. DANGER—HIGH RADIATION AREA

(b) Each high radiation area shall be under direct, con-
stant surveillance to protect against unauthorized or acci-
dental entry unless:

1. It is equipped with a control device which shall
cause the level of radiation to be reduced below that at
which an individual might receive a dose of 100 millirems
in one hour upon entry into the area;

28-43

2. It is equipped with a control device which shall
energize a conspicuous visible or audible alarm signal in
such a manner that the individual entering and the owner
or the supervisor of the activity are made aware of the
entry; or

3. It is locked to protect against unauthorized or
accidental entry and the owner or the supervisor of the
activity maintains direct personal control over access to
the key.

7:28-10.4 Airborne radioactivity areas

(a) Each airborne radioactivity area shall be conspicuous-
ly posted with a sign or signs bearing the radiation caution
symbol and the words;

1. CAUTION—AIRBORNE RADIOACTIVITY
AREA; or

2. DANGER—AIRBORNE RADIOACTIVITY
AREA

7:28-10.5 Areas containing radioactive materials

(a) Each area or room in which radioactive material,
other than natural uranium or thorium is used or stored in
an amount greater than ten times that listed in Section 10.9
(Labeling, posting and disposal quantities of radioactive
material) of this Chapter shall be conspicuously posted with
a sign or signs bearing the radiation caution symbol and the
words:

1. CAUTION—RADIOACTIVE MATERIAL(S); or
2. DANGER—RADIOACTIVE MATERIAL(S)

(b) Each area or room in which natural uranium or
thorium is used or stored in an amount exceeding 100 times
the quantity listed in Section 10.9 (Labeling, posting and
disposal quantities of radioactive material) of this Chapter
shall be conspicuously posted with a sign or signs bearing
the radiation caution symbol and the words:

1. CAUTION—RADIOACTIVE MATERIAL(S); or
2. DANGER—RADIOACTIVE MATERIAL(S)

7:28-10.6 Labeling of equipment and containers

(a) Any equipment or container in which radioactive
material, other than natural uranium or thorium, is trans-
ported, stored, or used, in an amount greater than that
specifically listed in Section 10.9 (Labeling, posting and
disposal quantities of radioactive material) of this Chapter
shall bear a durable, clearly visible label bearing the radia-
tion caution symbol and the words:

1. CAUTION—RADIOACTIVE MATERIAL; or
2. DANGER—RADIOACTIVE MATERIAL
(b) Each container in which natural uranium or thorium

is transported, stored, or used in a quantity greater than 10
times the quantity listed in Section 10.9 (Labeling, posting

Supp. 5-16-05
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and disposal quantities of radioactive material) of this Chap-
ter shall bear a durable, clearly visible label bearing the
radiation caution symbol and the words:

1. CAUTION—RADIOACTIVE MATERIAL; or
2. DANGER—RADIOACTIVE MATERIAL

(c) Where containers are used for storage, the labels
required in this Section shall state also the quantities and
kinds of radioactive materials in the containers and the date
of measurement of the quantities.

(d) All radiation-producing machines capable, when op-
erated, of producing a radiation area shall be labeled in a
manner which cautions individuals of this fact.

7:28-10.7 Removal of signs and labels

All radiation caution signs and labels which may have
been posted at a time when they were required shall be
removed when the condition which originally required the
posting no longer exists.

7:28-10.8 Exceptions from posting and Ial;eling
requirements

(a) Radiation areas and high radiation areas which result
from the operation of therapeutic x-ray machines operated
at potentials of 60 kv and below or from the operation of
diagnostic x-ray machines shall be exempt from the posting
requirements of Sections 10.2, 103 and 10.6(d) of this
Chapter provided that the operator of the equipment has
taken precautions to insure that no individual other than the
patient shall be in the radiation area.

(b) Rooms or other areas in hospitals are not required to
be posted with radiation caution signs because of the pres-
ence of patients containing radioactive material provided
that there are personnel in attendance who shall take the
precautions necessary to prevent the exposure of any indi-
vidual other than the patient to radiation or radioactive
material in excess of the limits established in this Chapter.

(c) A room or area is not required to be posted with a
radiation caution sign because of the presence of a sealed
source provided the radiation level 12 inches from the
surface of the source container or source housing does not
exceed five millirems per hour.

(d) Radiation caution signs are not required to be posted
at arcas or rooms containing radioactive materials for peri-
ods of less than eight hours provided that:

1. The materials are constantly attended during such
periods by an individual who shall take the precautions
necessary to prevent the exposure of any other individual
to radiation or radioactive materials in excess of the limits
established in these regulations; and

2. Such area or room is subject to the user’s control.

Supp. 5-16-05
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(e) Laboratory containers such as beakers, flasks and test
tubes need not be labeled if they are being used transiently
in laboratory procedures when the user is present.

(f) A container in which radioactive material is transport-
ed, stored, or used need not be labeled, if the concentration
of the material in the container does not exceed that
specified in Section 6.5(a) (Average concentrations) of this
Chapter, Column A.

(g) Radioactive materials packaged and labeled in accor-
dance with regulations of the appropriate Federal agency
shall be exempt from the labeling and posting requirements
of this Section during shipment, provided that the inside
containers are labeled in accordance with the provisions of
Section 10.6 (Labeling of equipment and containers) of this
Chapter.

7:28-10.9 Quantities of radicactive materials that require
labeling and posting
(a) The quantities of radioactive material subject to all
labeling and posting regulations in atomic number order are
as follows:

Quantities of Licensed or Registered Material Requiring Labeling

(In Atomic Number Order)

Quantity
Radionuclide (uCi)
Hydrogen=3..........ciiiiiiiiiiiiiii i 1,000
Beryllium=7 . ...ttt e e 1,000
Beryllium=10...... ..o 1
Catbon=11 ... ... ittt ettt 1,000
Carbon-14 . ...t ittt it 100
Fluorine-18 . ... ..ot ens v eeeeaan 1,000
S0diumM=22 . .ttt e it e it 10
(T s 1T (e SN 100
Magnesium-28 ......... ..ottt 100
Aluminum=26 ... ....iiiiitiiinertrtnetnreneeasanans 10
Silicon=31 ... ...t i i e 1,000
S 10T . 7 1
Phosphorus—32 ..........cooviiiiiiiiiiiiiiiiiieenen,s 10
Phosphorus-33 ........ ...ttt 100
SUIUr-35 .. i i e, 100
Chlorine=36 . .......ooiiiiiiiiriiiiiiiiariaeaaannnns 10
Chlomine-38 . .....cciiiiiiiii it iitiiieeieiieneannns 1,000
Chlorine=39 . .....ciiiiiiiii ittt it e e et naanns 1,000
Argon=39 . . ... i et 1,000
Argon—l ... . e 1,000
Potassium—40. . .........cci it i ittt e 100
Potassium—42. . ......ooiiiiiiiiiiiiiiii it ieaaana, 1,000
Potassium—43. ... ... ..ot ittt 1,000
POtassiumM—44. .. ...ttt i it e 1,000
Potassium=45. .....cciiiiiii it i it it i 1,000
Calcium—41 ... ... ittt ittt ittt 100
Calcium—45 .. .. i i i ittt e 100
(001 o 117 1 N 100
Scandium—43 . ... ... ittt aaae 1,000
Scandium—44m ...l i i it i 100
Scandium—44 . ... ... it 100
Scandium—46 .. ........ .t i i it e 10
Scandium—47 ... ... i i tree e 100
Scandium—48 . ... ... i ittt 100
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Scandium=49 ... ... ... 1,000  ArSenic-74........cviiiiiiictietiirtisiorsrnaoscans 100
Titanium—44 ......... .0ttt it 1 ArSENIC=76 .. ... ittt i iia it it 100
Titanium—45 ...ttt 1,000 PN 1) (o 100
Vanadim-47 .. ..ottt et i 1,000 Y- 1Y oy - SN 1,000
Vanadium=-48 ........... ...t 100 Selenium=70 ...ttt ittt 1,000
Vanadium—49 ...ttt 1,000 Selenium=73m.......cciiiiiiiiieiiireaaaa. 1,000
Chromium—48 . ....... ..ottt iiiiiiininees 1,000  Selemium-=73 ......... it 100
Chromium—49 . ...ttt iiineertenanarns 1,000 Selenium—=75 ... i i it caaaaa 100
Chromium=51 ...........iiriiiiiiiiinrannnennns 1,000 Selenium=79 . ...ttt 100
Manganese-51...........coiiiiiiiiiiiii 1,000 Selenium-8Im............cciiiiiiiiiiiiiiiiii 1,000
Manganese-52m ... .....iiiiiiiiii e 1,000 Selenium-81 ......... ... it 1,000
Manganese—52. . .....uouriiniiiii e 100 Selenium-—83 ...t 1,000
Manganese—53. . ... ..ciuiiiii i 1,000 Bromine~74m ..........c.civiiiitiiriiniaa e 1,000
Manganese—-54. . ...... ..ottt 100 Bromine=74...........c.iieiiiiiiiineiiiiiareanans 1,000
Manganese—56. .........ooiiiiiiiiiiii i 1,000 Bromine=75.............iiiiiiiiiiiiiiiiiiiiaa 1,000
£ 1 s 7 100 Bromine—76.........ccouuvitereiarocoreroenssoeroans 100
S0 1 e - J 100 Bromuine—77 ...ttt 1,000
) 1 1 10 Bromine-80m ..........cciiiiiiiiiii ittt 1,000
TrOm=60. . ..ttt e e e e e 1 Bromine—80.........0iiiiiiiiii ittt 1,000
Cobalt=55. ...t e e e 100 Bromine—82........cciiiiiiiiennnnnseeeennnnnseeenns 100
Cobalt=56. ...ttt i e e e e e 10 Bromine—83 .......c.iiiiiiiii i ittt e it 1,000
Cobalt=57 . . . oottt e e 100 Bromine—84 ........coiiiiiiii i i it 1,000
Cobalt—=58m . ...t i i e 1,000 Keypton=74 . ...ttt 1,000
Cobalt-58......ccoi i e 100 Krypton—76 ........ootiiiiniiinieninerearrnnanas 1,000
Cobalt—60m ...ttt 1,000 KIypton—77 .....ouiiiiiiiiiiiiiii it 1,000
Cobalt—60. ...t 1 Krypton-79 ....iiiii ittt eaans 1,000
Cobalt~61..............ciitiiii ittt reannnnnnnn 1,000 Krypton-81 .....ooiintiiiii ittt 1,000
Cobalt—682m .. ..ottt i i it 1,000 Krypton=83m. ...t 1,000
Nickel-§6..... ..o 100 Krypton=85m...........cviiiiininiiiiiiiiiiiininens 1,000
1o T 100 Krypton-85 ..ot 1,000
Nickel-59 . . ..o e e 100 Krypton=87 ......c.oiiiiiiii i 1,000
Nickel-63...... ..o it 100 Krypton-88 . ...ttt 1,000
NICKEI=65 . . .o ettt it i 1,000 Rubidium=79. ...ttt 1,000
NICKEl66 . . ... it i it 10 Rubidium-8Im ......... ..ottt 1,000
Copper—60 . ..o e 1,000 Rubidium-81........... ... ..o, 1,000
Copper—61 ... ..o et 1,000 Rubidivm-82m ...........cccciiiiiiiiiiiiiiiia.. 1,000
Copper—64 . . ... e e 1,000 Rubidium-83...........c0oiiiiiiiiiiiiiiiiiiieaa 100
Copper—67 . ... 1,000 Rubidium-84.................. .. i, 100
ZINC—02 ... 100 Rubidium-86................ i 0iiiiiiiiiriiereeenannn. 100
ZINC-63 ... it i e, 1,000 Rubidium-87........ccciiiiiiiiiiiiiiiiiiineiiinann, 100
A1 T 5 T 10 Rubidium-88.........cc0iiiiiiiiiiiiiiiirrnnnnnns. 1,000
21T L 100 Rubidium—89...........cciiiiiiiiiieiiniiinnens. 1,000
ZINC—69 ...ttt e e, 1,000  Strontium-80..........c0ttiniiiiiiiiii e, 100
4 Ty i T U 1,000 Strontium-81 .........ciiiiii it it i et 1,000
ZiINC=T2 .. e e, 100 Strontium-83.............ciiiiiiiiiiiiiieeiiieeeeas 100
Gallium—65 ...t i e e 1,000 Strontium-85m . ........... ... it 1,000
Galium—66 . ... e 100 Strontium—85....... .. it 100
Galium—67 ... . ittt it it it 1,000 Strontium-87m ... e 1,000
Gallium—68 .............. .o it 1,000 Strontium—89.............iiiiiiiii ittt 10
Gallium=70 ... ... i i e 1,000 Strontium=90 . . . ... . i ittt 0.1
Gallium=72 ...... ...ttt 100 Strontium-91........ ... . e, 100
Gallium=73 ... . et 1,000 Strontium-92............. et tireeeeir s 100
Germanium-—66 . ...ttt 1,000  Yttrium—86m............coiiiiiiiiiiii et 1,000
Germanium—67 . .........uiiit ittt it 1,000 Ytrium-86 .........ccooiiiiii it it e, 100
Germanium—68 . .......... .. i e, 10 Yttrium-87 ... i et 100
Germanium—69 . ............ ... i 1,000 Yrium=88 .. ... i, 10
Germanium=71 .. ... ... ... ... ittt 1,000 Yetrdum=-90m . ....... .. i i it e, 1,000
Germamium=—75 . ... ..ttt it iieriiae e 1,000 YrUmM=90 ... ... i i ittt it et eiaeaa 10
Germamium=77 . ... i i i 1,000 Ytrum-9Im . ... .o i i et 1,000
Germamium-=78 . ......... ...ttt i i 1,000 YUrum-91 ... . i it e 10
Arsenic—69 . ... ..ot e e e 1,000 YUrUmM=-02 ... . i i it 100
Arsenic—70. ... it e it 1,000 YHrum=-93 ... i iai i, 100
ArSeniC—TL .. ...t i e e e 100 Yrium=94 .. ... i i e ire i 1,000
W - 1 Ty 7 100 Ym0 ... ittt ittt ittt 1,000
Arsenic-73 . ... . e i ie i, 100 Zirconium=86 ..........ccciiiiiiiiiiaiiti e, 100
28-44.0.1 Supp. 5-16-05
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Zitconium-88 ........... i i e e i, 10 Silver-112 ... e e e, 100
Zirconium-89 .. ... .. e e 100 Silver=115 ...ttt ittt 1,000
Zirconium-93 . ..., .0 it 1 Cadmium=104........c..iiiiiiiiiiiiiiiiiiiannenns 1,000
Zirconium-95 ........ . e 10 Cadmium-107 ... ..ottt 1,000
Zirconium-97 ... ... e, 100 Cadmium=109 . ...... ...ttt iiiiiieriinnns 1
Niobium=88 . ...t it iiirieeeen, 1,000 Cadmium=113m ........cooiiiiiiiiiiiiiiiieeiearenns 0.1
Niobjum-89m (66 min).............................. 1,000 Cadmium=113 ... .. it it 100
Niobium-89 (122min) ..............c.ccviiviennann., 1,000 Cadmium=115m ...........ccoviiiiiiiiiiiiiiiiinnenn,s 10
Niobium-90........... .. it i iiiiiiiinnnn 100 Cadmium=115 .. ... ..ttt 100
Niobium-93m ...t e riie i 10 Cadmium=117m ... it 1,000
Niobium-94 . .. ... .. it i it 1 Cadmium-=117 ... ... ittt i 1,000
Niobium-95m .........oiiritriiiii it iiiiii i, 100 Indium-109 ... i et 1 000
Niobium-95......cccoiiiiiiiiii i 100  Indium-110 (69.1min.)..........cooiiiiiiiiiiiiinin 1,000
Niobium-96......... et ee it i e 100 Indium-110 (49h) ....... ... 1,000
NIObIUM-97 . .. ittt i ittt iinae e 1,000 Indium=111 ... . i e e 100
Niobium-98 ...t ieiiirenans L,000 Indium-112 .. ... ... .ottt iiriirnnnnans 1,000
Molybdenum-90 .............. ...t 100 Indium-113m ...l 1,000
Molybdenum-93m ..................... ... v 100 Indium-114m ......... ...t it iiiiiiiiinanenanns 10
Molybdenum-93 ... ... ... .. i e i 10 Indium-115m ......... .. it 1,000
Molybdenum-99 .......... ... i i 100 Indium=115 ... ... it 100
Molybdenum~101 ............ ... iiiiiiiiiiinn.. 1,000 Indium-116m ...........ccvviiiiireinineennnnnennns 1,000
Technetium-93m ..........oovviiiiiiiiniiieinnnenns 1,000 Indium-117m ................... e ieeaateeaaaeas 1,000
Technetium=93 ..........ciiiiiiiiiinrnenreeeeens 1,000 Indium=117 ... ... i i i i i 1,000
Technetium=-94m ........ccoiveriiieireeiinnninenns 1,000 Indium-119m ........coiiriiiiiiiiiiiii i 1,000
Technetium=94 .. ... ... .c0iiiiiiiiiiiiiiainiinnnnns 1,000  Tn-110 ..ottt ittt it 100
Technetium=96m .........c.ccoiviiiiinernnerenenias 1000  Tin-110 ... iiiiieiiiiiinenteeeaeeens 1,000
Technetium-96 ...t iiiiiinians 100 TIn=113 ... i it it iiiee et aerenann 100
Technetium-97m ...........coviiiiiiiiiieiaiiianne, 100 Tin-117m. ... .. oottt it ieiiaeernnnnaaenns 100
Technetium~97 . ... ...ttt nnns 1,000 TIn-1109m . ... i ittt ia e 100
Technetium=98 ............ciiiitiiiiiiirnnianreannns 10 Tin-12Im. ... .ottt ittt iiaaeieniiiaaenes 100
Technetium=-99m ..................ciiiiiiienennnnnn 1,000 B 1t 2 1,000
Technetium-99 .. ... ...t iviiiiiiierrnannnnn. 100 Tin-123m. ... o i i e 1,000
Technetium-~101 ........ ... .0t iiiiinennnnnn 1,000  Tin=123 ...ttt ittt et it 10
Technetivm-104 ........ ... i iirianninns 1,000 b 1 12~ 10
Ruthenmium-94........ ... .. i i iiiiiiniaians 1,000 TIN=126 .. iiiiii ittt et teeiiaararaeenenanns 10
Ruthenium-97. .......c. oot i it iiiianenaes 1,000 11 177 U A 1,000
Ruthenium-103. ...... ... ... iiiiiiiiiiiiriennnnen. 100 Tin=128 ...ttt ittt ittt ieeriretineneanaas 1,000
Ruthenium=105...............ooovi i, 1,000 Antimony-115.............c0ciiiiiinannn, e eaien 1,000
Ruthenivm~106............c.cvviiiiiiiiiiiiniiinennss 1 Antimony-116m .........ccoviniineineniiiiinnenesnes 1,000
Rhodium-99m. .........oiviiiiiin i ianns 1,000  Antimony=116.......c0ciuieiiiiiiniiiiiiiiiriannns 1,000
Rhodium-99 ..ottt 100 Antimony-117. ...ttt iiiiierannaneens 1,000
Rhodium-100 .............cooiiiiiiiiiiiiiii i 100 Antimony-118m ........ ... ittt 1,000
Rhodium-10Im. ........oittii ittt iineerennes 1,000 Antimony-119. ... ... ittt 1,000
Rhodium-101 ....... ... .o 10 Antimony-120 (16min.)...............ccoviiiiinnt, 1,000
Rhodium-102m..............ccoiiiiiiiiiii e 10 Antimony-120 (5.76d) ..........coiiiiiiiii i 100
Rhodium-102 .......... ... i, 10 Antimony-122...... ... ..ottt 100
Rhodium-103m. ......ccoiiii ittt it e it ii s 1,000 Antimony-124m ...........cooiiiiiiii i 1,000
Rhodium=105 . ......oviiiiiiiiii it ieiiiiennens 100 Antimony-124 . ... ... .. ... it 10
Rhodium-106m. ...........coviiiiiiiiiiinininainn.s 1,000 Antimony-125..........ciiiiiiiiiiiiii i e 100
Rhodium=107 ...ttt iiiieeiieraarenn 1,000 Antimony-126m .........oiiiiiiiiiii i 1,000
Palladium-100.............c00tiiiiiiieitinneerannnns 100 Antimony=126...........cociiiiiieeniinnreieniranns 100
Palladiom-101............ ..o i ittt 1,000 Antimony-127....... ..ot 100
Palladium-103. ... ...t 100  Antimony-128 (104 min.) ............ccooviiiinnnt 1 000
Palladium-107............. ... o i 10 Antimony-128 (901 h) ...........coiiiiiiiii
Palladium-109.............coiiiiiiiiiiiiiiiiiiens. 100 Antimony-129...... ... 0.ttt 100
SIVEr=102 ... it e e e e 1,000 Antimony-130..... ... 1,000
SHVer—103 .. ... i et 1,000 Antimony-131........ ...ttt 1,000
Silver—104m . ... ... cta e, 1,000 Tellurium=-116 .. .. .. ... .. ittt 1,000
Silver—104 . ... ... ... i it reaa, 1,000 Tellurium-121m ......oiiiii it i ieieaeenens 10
Silver—105 ... ... i e e 100 Tellurium—121 .. ..ottt iei i e tennennannnns 100
SIVer—106Mm .. .....ovviiiiii it et e 100 Tellurium=123m ...... ..ottt iiiiiiiienanainenns 10
Silver-106 .......ooiiii i et e, 1,000 Tellurium-123 ... .. ..00iiiiiriiiiienriinreracrsannnns 100
Silver-108m . ........ .. i it e i 1 Tellurium=125m ...t it i e iea e 10
Silver-110m ... ... i e 10 Tellurium=127m .. .....oiiiiiiiiiiii et e ieneeennennns 10
Silver—111 ... e e e 100 Tellurium=127.......0oiiiiiiiiiiiiieaaneeeraainns 1,000
Supp. 5-16-05 28-44.0.2
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Tellurium-129m . ............c.iiiiitiiiiiiiiannnannns 10 Lanthanum-138 .........cciiniiiiiiiiiiinacinnnanss 100
Tellurium=129 . .. ..ot it i ittt iie e 1,000 Lanthanum-140 ...ttt iiieeannncnacanans 100
Telluriom=131m . ... .. i iieiin s 10 Lanthanum-141 .. .......c.oiiiiriirenrncnanceannns 100
Telurium=131 ... ... i iaaanarianaans 100 Lanthanum=142 .........coiiiiriiieernrnecnnrennnss 100
Tellurium=132 . .. i e i it iiar e 10 Cerium~137m ..ottt e 100
Tellurium=133m . ...t 100 Cerium=137 ... e e 1,000
Tellurium=133 ... ... ... i 1,000 L@ 177 1< 1 100
Tellurium=134 . . . ... it i it iieenneannnn 1,000 Certum=141 . ... .ottt ittt i iteeteraaarnannan 100
Todine—120m . ......ovit ittt e, 1,000 Cerium=143 .. ... . ittt ittt 100
Todine—120. ... ... iiiiiiiii ittt 100 Cerium=144 . . ... . ittt ia e ieaanaanne 1
Todine—121 . . ... e e 1,000 Praseodymium—136. ...t 1,000
Todine—123 . ... ...t 100  Praseodymium—137........ccciuiiiiiiiiiaiiiiiiannn 1,000
Todine=124 . ...\ttt e 10  Praseodymium-138m ...........c.ooiiiiiiiiiiiiiann 1,000
Jodine—125 . it e s 1 Praseodymium~139............ 0o ittt 1,000
Todine—126. ... ...t i 1 Praseodymium-142m ..............cooiiiiiiiiiniannn 1,000
Jodine—128 . .. ..ot e e e 1,000 Praseodymium—142........... .. ... ciiiiiiiainaes 100
Todine-129. .. ... . i e 1 Praseodymium—143. ... ... ... .. ittt 100
TIodine-130. ...ttt 10 Praseodymivm-144. ........ ... ... oiiiriiiinininann 1,000
Todine-131 ... ... .. i et 1 Praseodymium~145. ...ttt 100
Todine-132m . ...ttt 100  Praseodymium-147..........c0vvirnniiiiriiinnneennn 1,000
Todine—132. ... .oriiii ittt e 100 Neodymium=136.............ccoiiiiiiiiiiinnneinen. 1,000
Todine—133 . ... ..ot 10 Neodymium-138.........c..ciiiiiiiiiiiiineiineins 100
TIodine~134 . ..... ..o it iieanaeanans 1,000 Neodymium~139m .........ccoviniiiiiiiininnnnnn.e 1,000
Todine—135. . ... it e 100 Neodymium-139............coviiiiiiiiiiiininnnn.., 1,000
Xenon=120 .. ...ttt e 1,000 Neodymium-141..............cciiiiiiriiiievninnnans 1,000
Xenon—121 ...ttt e 1,000 Neodymium-147............c.iiiiiiiiinrennneiennns 100
Xenon=122 ... ... it 1,000 Neodymium-149 . ....... ..o i iiiiiiiiiiiiiiennaaas 1,000
Xenon=123 ... ... e 1,000 Neodymium-151.........c.oiniiiiiiiiiiiiiiianenne. 1,000
Xenon=125 ... ...t i e ia e 1,000 Promethium-141............. P 1,000
Xenon—127 .. ... e e it 1,000 Promethium=143........ .. ..ottt 100
Xenon=120m . ....ii i e e e, 1,000 Promethium=144. ...ttt iiiiiiiii i 10
Xenon—131m........coiiiiiiiiiiiiiaiianinanannns 1,000 Promethium-145.......... ...t 10
Xenon=133m ..ottt i, 1,000 Promethium-146...........c.00iiiiiiiiii it iaananennn 1
Xenon=133 ... i e 1,000 Promethium-147......... ..ot it 10
D G 170) 11 K ) 1 N 1,000 Promethium=148m ...........coiiiiiii ittt iininenns 10
B, G 1T Y T 1 - S 1,000 Promethium=148. ......... .ttt iiiiiiirernnnnnn 10
Xenon=138 ... it e i i i, 1,000 Promethium=149. ..........co ittt ittt 100
(@711 1 14 J 1,000 Promethium=150............c.iiiiriiiiiiiiiiiennnn, 1,000
Cesium—~127 . ... i e i, 1,000 Promethium-151................c.iiiiiiiiiiniannn... 100
Cesium=129 . ... i i e e, 1,000 Samarium=141m . ...t i e 1,000
Cesium=130 . ...ttt i e et s 1,000 Samarium-141............c. it it it 1,000
Cesium=131 . ... it it i e 1,000 Samarium=142. .. ... .. i i it e 1,000
Cesium~132 ... i ittt 100 Samarium-145. . ... ... i e e 100
Cesium=134m ...ttt iianaannn 1,000 Samarium-146. . . ... .. i i i i e 1
Cesium=134 ... .. ... i it iiiiaae 10 Samarium-147................... etreeieiiaiieeaaaa, 100
Cesium~135m ............ ittt 1,000 Samarium=151........ ..o e, 10
Cesium=135 . ... ... i ittt 100 Samarium=-153. .. ... . e 100
Cesim—136 . ...ttt iiiirieaaaaaas 10 Samarium-155. .. ... et 1,000
Cesium~137 . ... i e 10 Samarium=156...........cii i i it 1,000
Cesium~138............ .. 1,000 Europium-145............c0iiiiiiiiiiiiiiiiiiiiia. 100
Barium=126 .......... ..ot 1,000 Europium-146.............ccoiiiiiiiiiiiiiiiiieiiaens 100
Barium-128 . ......... . et e e 100 Europium-147.........00iiieiiiiininireenrninsoennes 100
Barium—131m ... 1,000 Europium-148........... ... 0.t 10
Barium-131 ... ... e 100 EBuropium-149.......... ... i it 100
Barium~133m ........... .o 100  Europium-150 (12.62h)..............cooviiiiiiian, 100
Barium~133 ... .. e e 100  Europium=150 (34.2¥) .....cotiiiiiiiiiieiia e 1
Barium~135m . ... e 100 Europium-152m ..........c.coiiiiiiiiiiiiiiiiieen.. 100
Barium~139 ..... ... .o i e 1,000 Europium=152.........0ciiiiiiiiiiiiiiiiiiiiiiiiaa 1
Barium~140 ........... i 100 Buropium—154. . . ...ovei it 1
Barium-141 .. ... .. .. 1,000 Europium=155.......... ... iiiiirineiaiiiiiaiaiaea., 10
Barium~142 ........ ... . e 1,000  Europium-156............c.0cii ittt 160
Lanthanum-131 .. ... .. ... ..o i 1,000 Europium-157........ ... it 100
Lanthanum-132 .......... .ot 100 EBuropium-158...........cciiiiiiiiiiiiiiiiinnnens 1,000
Lanthanum-135 . ... ... it i 1,000 Gadolinium=~145 . ...........ciiiiiieinininannnnnn, 1,000
Lanthanum-137 ... .. ... ... ciiiiiiii i iiiiieennnnns 10 Gadolinium—146 . . ...t 10
28-44.0.3 Supp. 5-16-05
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Gadolinium-147 . ....... ..ttt 100 Lutetium~176 .......... ittt 100
Gadolinium=-148 . ............ ..ottt 0.001 Lutetium=177m. ...ttt iiiiie i 10
Gadolinium~149 . .......... ...ttt i 100 Lutetium—177 ... ... ittt iieiieeeeinn, 100
Gadolinium-151 ...t i 10 Lutetium=-178m. ... it iii et 1,000
Gadolinium-152 . ......... ...t s 100 Lutetium—-178 ... ... ... ittt 1,000
Gadolinium-153 ............ ... i 10 Lutetium-179 ...t e 1,000
Gadolinium-159 ... i i e 100 Hafnium=170........ ...ttt iiiranas 100
Terbium-147 ... ... i s 1,000 Hafnium-172. ... ... ..ttt iiiaitiiiiirrianns 1
Terbium-149 . .. ... it e 100 Hafnium=173.... ... i it e i iiineeans 1,000
Terbium-150 . ...ttt e i 1,000 Hafnium-175.. ... ..ottt 100
Terbium=151 ... ... i i e e, 100 Hafnium=—177m . ......oiiiiiiiiiiiiiiieereanenes 1,000
Terbium-=153 ... ... ittt e 1000 Hafnium=178m ............cciiiiiiiiiiiiiiniiennnn 0.1
Terbium~154 ... ...t i 100  Hafium=179m ... ...t i e e 10
Terbium-=155 ... oottt iiiii e e iieienen 1,000 Hafnium-180m ..............coiiiiiiiiiiiiiia 1,000
Terbium~156m (5.0h)................ ..ol 1,000 Hafnium-181.........ciiiriiiiiiiiiiiiiiiiirinneannns 10
Terbium-156m (244 h).............oiiiviiniint, 1,000 Hafmium-182m ..........cccooiiiiiiiiininnnninnnnnn. 1,000
Tetbium=156 . .. ...ttt et i, 100 Hafnium-182.. ...ttt ittt irenanereanns 0.1
Terbium-157 .. ... i i e, 10 Hafnium=183. ... ... e 1,000
Terbium-=158 . .. ...ttt it 1 Hafnium-184...... ... ... i, 100
Terbium-160 .. ......cccvvriiiii i iiiiiriierannnnns 10 Tantalum-172 .. ... i it it 1,000
Terbium-161 . ...ttt it it it 100 Tantalum-173 ... . .. it aii ey 1,000
Dysprosium-155 ..ottt 1,000 Tantalum-174............. ..ottt 1,000
Dysprosium=157 . ... ..ottt 1,000 Tantalum—175 ..ot iiiiiiiiniannnnennes 1,000
Dysprosium-159 ...l 100 Tantalum-176 .........cccovviriiiinieniiannnnnnnann 100
Dysprosium-165 .. ......ociiiiiniiiiiiiiiiii e 1,000 Tantalum-177 ........ ..ottt 1,000
Dysprosium=166 ............ooiiiiiiiiiiiiiaiiiiiia., 100 Tantalum=178 .........cocviiiirerinniirrennnnennsns 1,000
Holmium=155 ...ttt iiieannnn 1,000 Tantalum-=179 ...... ...ttt 100
Holmium=157 . ......oiiiiiiiiiiiii i eieniann, 1,000 Tantalum-180m ...............ciiiriiiiiernnnnnnnnn 1,000
Holmium=159 . ...ttt iininerenanns 1,000 Tantalum=180...........c.cciiiiiiirnniinrrerennnenns 100
Holmium=161 ........ ..ottt 1,000 Tantalum—-182m ...........cviiiiiiiiiiieiniennnnenns 1,000
Holmium=162m ........ciiiiiiiiiiiiiereraneeenns 1,000 Tantalum=182 ..........coiiiiiiiiiiiiirianeennns 10
Holmium~162 ...t iiiiiereanannn. 1,000 Tantalum=-183 . ... .. i i e it 100
Holmium—164m ...ttt iiiieinnnnenn 1,000 Tantalum=184 .. .......c.iiiriiiiiii ittt 100
Holmium-164 . ...... ... ittt iiiinennens 1,000 Tantalum-185 . ... i e et e 1,000
Holmium~166m ...........c.0iiieiiiiineniienennnannnns 1 Tantalum=186 .. .......covviriiniiiriiiaeiieniinnnnns 1,000
Holmium-166 ...............ccoiiiiiiiiiniininenas 100 Tungsten—176 .........cccoviiiiiiiiiiiiiiiiiinin, 1,000
Holmium=167 . ...ttt iiiieiniiansrenereenns 1,000  Tungsten—-177 ...ttt e 1,000
Erbium-16] ... i i i e 1,000 Tungsten=178 .. ... ..o i 1,000
Erbium-165. ...ttt it 1,000  Tungsten-179 ... ..iveiniiiiiiiiiiir i 1,000
Ebium-169.. ... ..o e 100 Tungsten=181 ........coiiiiiiiiiiiiiiiiiiaiineen, 1,000
Erbium-171 ... ... i 100  Tungsten-185 ... ...ttt ittt 100
Erbium-172. ... ...ttt 100  Tungsten—187 ...........coiiiniiiiiiiiii e 100
Thulium—162 ...ttt nens 1,000 Tungsten-188 .........c.coiiiiiiiiiiiiiiiiiiiiii 10
Thulium—166 . .. .......oi vttt iniiiireraiarerannnns 100 Rhenium—177 ...t iiieenanes 1,000
Thulium=-167 . ... ... i it it iiinennn 100 Rhenium—178 . ..... ...ttt iiiiiiinenrannennn 1,000
Thulium=170 ... ... it i iieee e rcin e 10 Rhenium-181 ...ttt it i, 1,000
Thulium-171 ... i 10  Rbenium-182 (12.7h).........coooiiiiiiiiiiiiinat. 1,000
Thulium=-172 ... ... e 100 Rhenium-182 (640h)...................iiiiiiiiian, 100
Thulium-173 .. ... e 100 2Rhenium=183.........ciiiiiiiiiiiirieneraieennnes 100
Thulium=175 ..ot i ittt titeerneans 1,000 Rhentum=184m. ......coivti i iiiinererennnnannnens 10
Yterbium~162 ... .ot i e 1,000 Rhenmium—=184 . ...... ...t iiiiiiienrerenns 100
Yiterbium—166 .. ... ...t ittt 100 Rhemium=186m. ........ccuiniiiiiiiiiieriennrennnans 10
Yierbiim=167 . ...ttt 1,000 Rhenium-186 ....... ..ot iiiiieinaannnn 100
Ytterbium=—169 . ... ..ot i i e 100 Rhenium-187 ......c.iiiiiiriiiiniaiinirinartnansen 1,000
Ytterbium-175 . .. i i it 100 Rhenium~-188m........cciiiiiiii e, 1,000
Ytterbium=177 ... e e e 1,000 Rhenium=188 . ......coiiiiii ittt 100
Ytterbium~178 ... ... i 1,000 Rhenium=189 ...t ieianaaaen 100
Lutetium-169 ........ ... ittt iiiieeiieaannannns 100 Osmium-180 . ... .. ... ittt iaiirrareaaaanan 1,000
Lutetium—170 ...... .. 0ottt ittt 100 Osmium-181 . ... ..ttt iitee i 1,000
Lutetium=—171 ... .. .. it 100 Osmium=~182 . ...ttt i it ittt 100
Lutetium—172 . ... ... . ittt it i 100 Osmium-185 . ... .. i i e 100
Lutetium—173 ... ... . i ittt 10 Osmium=189m ..........ciiiiiiiiiiiiiiinnreenennn 1,000
Lutetium—-174m....... ... . ... . it 10 Osmium=191m .......... .ottt iiernaanaann, 1,000
Lutetium=174 .. ... .. i e ei i 10 Osmium=191 . ... .. i ittt 100
Lutetium-176m. .........c...viiiiiniiininernnnns 1,000 Osmium=193 .. ... ..o i i 100
Supp. 5-16-05 28-44.04
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Radionuclide

Quantity
Radionuclide (uCi)
Osmium=194 . ..........c ittt 1
Inidium-182 .. ... .. i e 1,000
Iridium-184 . ........... ...t PO 1,000
Indium=185 . ... o i et 1,000
Indium=186 . ... ... e 100
Indium~187 . ... .ot e 1,000
Imdium—=188 . . ... i i i ittt e 100
Idium=189 . .. ... e, 100
Inidium=190m . .......oiittiiii ittt 1,000
Inidium=190 . . ... ..., 100
Iridium-192 (73.8d) ..ottt 1
Iridium-192m (14 min.).........coooiiiiiiiiiiieinn., 10
Iridium-194m ..... ...t iiiiriiiineaas 10
Iridium=194 . . ... .. i e 100
Inidium=195m ........... .. ittt 1,000
Indium=195 . . ... it 1,000
Platinum=186. ... ........c.ciiiiiiiiiiiiiiianinnns 1,000
Platinum=188. .. ... i it 100
Platinum—~189. . ...ttt i et 1,000
Platinum=191..........cii i i ittt 100
Platinum—193m . .......cciiiiiiiii it iiiiearenn 100
Platinum=193. . ...ttt iiiiiieinaannas 1,000
Platinum-195m . ... ... ... i it 100
Platinum-197m .. ... ... e e 1,000
Platinum=197. .....coiit i e et 100
Platinum—199. . ........ ... it i e i 1,000
Platinum-200. .. ... .. ittt 100
Gold=193 . ... e e e 1,000
Gold-194 . ...t e e 100
GOold=195 ... e 10
Gold=198m . .....viviiiiiii i e e 100
GOold=198 . ...ttt i it r e, 100
GOId=199 . ... i e i, 100
Gold-200m .......oiiiiii e e 100
GOld=200 . ...t e i e e et 1,000
Gold=200 ...ttt i i i ettt e, 1,000
Mercury-193m ... ... ittt 100
Mercury-193 . ... . i e 1,000
Mercury-194 . ... .o 1
Mercury=195m ... ... .. i 100
Mercury=195 . ... e 1,000
Mercury=197m ... ... e 100
Mercury-197 ... ..ot e 1,000
Mercury-199m ........ ...t 1,000
Mercury-203 . ... e e 100
Thallium-194m ..............cciiiiiiiiiiiiiiiiinnns 1,000
Thallium=194. . ... ... i i ittt 1,000
Thallium-195. ...t iiiiieiaans 1,000
Thallium—197. ... .. i ittt 1,000
Thallium-198m . .. ... ... .. i iiiiiiiiiiininanns 1,000
Thalium-198. ... ... ... it it iiiieerenns 1,000
Thallium-199. ... i iiiiines 1,000
Thallium-200. ..........c.ciiiiiiiiiieiiieiiinnnnns 1,000
Thallium=201...........c i iiiiiiiiiiannnnns 1,000
Thallium-202. . ...ttt ettt eeennnn . 100
Thallium-204. . ........ ... it it iiiiiinneenns 100
Lead-195m .. ... ... i i i ittt 1,000
Lead=198 .....coiviiiii ittt 1,000
Lead=199 ......oiviiiiiiii ittt 1,000
Lead-200 ... i et ittt 100
Lead-200 ... ... i i ettt 1,000
Lead=202m .....ovviiiit i i it i it 1,000
Lead—202 . ...ttt i e e it e 10
Lead-203 . ... i i i i i i it it e e 1,000
Lead-205 . ... .o e e e e, 100

28'440005

Bismuth-200
Bismuth-201
Bismuth-202
Bismuth-203
Bismuth-205
Bismuth-206
Bismuth-207
Bismuth-210m .........cc0iiiiiiiiiiiiiieeiieennnnnnn 0.1
Bismuth-210
Bismuth-212
Bismuth-213
Bismuth-214
Polonium-203
Polonium-205
Polonium-207
Polonium-210 ......oviiiiiiiiirieiiiiireerninaneann 0.1
Astatine-207
Astatine-211

Francium-222
Francium-223
Radium-223 ...ttt it ittt eennennnnnnn 0.1
Radium-224 ......... .0 iiiiiiiiereininenernnnnnnnans 0.1
Radium-225 ... ...ttt ittt it eeiiiiiieiaeeenn 0.1
Radium=226 ..........ciiiiitiiiiiiirrieineennnnnnns 0.1
Radium-227
Radium-228 ..ottt iiiiiriiiiiietienneas 0 1
Actinium-224
Actinium=225 ... ... ittt ittt et 0.01
ACtiniUmM=226 .....oovviriiiiiiitiiteiieentnenaaan 0.1
Actimium=227 .. ... i i i e it 0.001
Actinium-228
Thorium-226

Thorium-234
Thorium-natural
Protactinium-227
Protactinium-228
Protactinium—230 .........coiiiiiiiiinienirrennneannns 0.1
Protactinium-231 .........c.cvtiiiiiiiriiieennneennns 0.001
Protactinium-232
Protactinium-233
Protactinium-234
Uranium=230. .....c.oiiiii ittt i ittt 0.01
Uranium-231
Uranium=232. . ... . i iiiiiiiiiiiieeernatnnearenans 0.001
Uranium=233. . ...ttt it it et aaia e, 0.001
IUraniUmM=234 . ... i e 0.001
UanIUM235 . . oo e, 0.001
Uramium-—236. ... ..oviiiiiiiiiiiiienernnennencennnas 0.001
Uranium-237
1Uranium-238
Uranium-239
Uranium-240

Quantity
(Ci)

.......................................... 1,000
Lead-210......c.oiuiiiiiiiiii it 0.01
........................................... 100

......................................... 10
TROTIUM=227 . . .ttt ittt iiteenneeneeanncocnansns 0.01
Thorium=228 . . ... ittt ieiiiierreromnnnennans 0.001
Thorium=229 . . ...ttt ittt eetenaresernnnnens 0.001
Thorium—=230. . ...ciiitiiiiinterteetrerennneessens 0.001

Supp. 5-16-05
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Quantity Quantity
Radionuclide (uCi) Radionuclide (uCi)
Uranium-natural .. .......ooiieiieniniiiiciiiirniaass 100 Einsteimium-254 .. ....... ... it i 0.01
Neptunium-232.......... .o i 100 Fermium-252 ...ttt 1
Neptunium-233...........0iiiiiiiiiiiiiiiiian,, 1,000 Fermium-253 ......cooiniiiiiiniiiiiiii i 1
Neptunium-234.............ooiiiiiiiiiiiiiiinenan, 100 Fermium-254 ...........ciiiiiiriinininnnneneienannines 10
Neptunium-235.............oiiiiiiiiiiiiie 100 Fermium—255 ........cooiiiiiiiiiinriiiiiieieennnens, 1
Neptunium-236 (1.1Sx10°y) ........cooeniviiniennn. 0001  Fermium=257 ....cooiiiiniiriiiiiiiiinreneaeaeaaanns 0.01
Neptunium-236 (22.5h) ...........ociniiiniiiinn. 1 Mendelevium-257............oooivviiniiiiiinnnnnnn, 10
Neptunium-237.............ooiiiiiiiiii 0.001  Mendelevium=258. .........covvruieerernneeaniinnnn, 0.01
Neptunium-238................. 10
Neptun;um-239 ...................................... 100 Any alpha emitting radionuclide not listed above or mixtures of
Neptux_uum—240 ..................................... 1,000 alpha emitters of unknown composition 0.001
Pluton!um—234 ....................................... 10 Any radionuclide other than alpha emitting radionuclides not
P! luton!um—-235 ..................................... 1,000 listed above, or mixtures of beta emitters of unknown composi-
Plutonium-236 ............ccoiiiiiiiiiiiiiainennns 0001  tion 0.01
Plutonium-237 ... 100
Plutonium-238 ... 0.001 The quantities listed above were derived by taking 1/10th of the most
Plutongum—-239 ..................................... 0.001 restrictive ALI listed in table 1, columns 1 and 2, of Appendix B to 10
Plutonium-240 ............ .o ittt 0.001 CFR 20, rounding to the nearest factor of 10, and arbitrarily constrain-
Plutonium-241 ............. . i 0.01 ing the values listed between 0.001 and 1,000 Ci. Values of 100 Ci have
Plutonitm—242 .......ooiiiit ittt 0.001 been assigned for radionuclides having a radioactive half-life in excess
PRutomitm—243 .......ovviiiiiiieniieininannenns 1,000  of 10° years (except rhenium, 1,000 Ci) to take into account their low
PIUtOMIUM-244 ... ... otiiiriiaarieeiireaanneanns. 0.001  specific activity.
Plutonium=245 .........cciviiiiriiiiiiiiinreennnnn. 100 .
Americium-237. .. ... .o 1,000 These quantities do not apply to source materials as
Americium-238........... ..o 100  defined by the NRC for thorium and uranium,
Americium-239. ... 1,000
mergcgum— %2‘1) """"""""""""""""""""" 0(1)3(1) The value for Re-183 is actually taken from Re-186. The
Amggg:z$:242m """""""""""""""""" 0.001 value for Re~183 could not be calculated due to the fact
Americum-o42...... 111 that Re-183 is ot listed in 10 CFR 20, Appendix B.
Americium-243 . . ... . et 0.001
AmEnicium=244m .. ..ottt i 100 (b) For purposes of N.J.A.C. 7:28-10.5 and 10.6, where
Americium-244. . ... ... 10 there is involved a combination of radionuclides in known
Americium=245... ... 1,000 amounts, the limit for the combination shall be derived as
Amenicum=-246m ... 1000 goliows: determine, for each radionuclide in the combina-
Americihum=246. ... ...ttt i e 1,000 . . N . .
CunUmM=238 . . ...t e i 100 tion, the ratio between the quantity present in the combina-
CUrtm=240 . . . ... oottt 0.1 tion and the limit otherwise established for the specific
Curium-241 ... ... e 1  radionuclide when not in combination. The sum of such
Curium-242..........ooiiii 001 ratios for all radionuclides in the combination may not
Corium-243 ... 0.001  exceed “1” (that is, “unity”).
Curium-244 . .. ... .. i i, 0.001
Curium-245 ... 0001  Amended by R.2005 d.156, effective May 16, 2005.
Cuqum-246 ........................................ 0.001 See: 36 N.JR. 2336(a), 37 N.JR. 1826(a).
Curiom-247........... e e beeereerea it e e 0.001 Rewrote the section.
Curium=248 . .. ... e 0.001
Curium=249 . . ..ttt i i it et ra e 1,000
Berkehum=245 .......cciiiiiiiiiiiiiiiiiiiaiienn, 100
Berkelium-246 .........cooiitiiiiinriteannenennnnes 100
Berkelium-247 .. ..ot ii et 0.001
Berkehium-249 ......oiniitiiiiii ittt 0.1 SUBCHAPTER 11. DISPOSAL OF RADIOACTIVE
Berkelium~250 .. ... ...t it 10 MATERIALS
Californium-244 . ... 100
Californium_248 ... 110 g 728111 General requirements
Cah.fom!um-249 .................................... 0.001 The disposal of radioactive materials is permitted only to
Californium=-250 ..o 0001 e extent and under the conditions specified in Sections
Californium-251 . ........cioiiiiiiiiiiiiiianeaa 0.001 11.2 th h 117 of this Chapt
Californium=252 . . ...........coivrieianeiiannanns, 0.001 -4 through 11.7 of this Chapter.
Californium-253 . ... ... ittt ittt it 0.1
Californium=—254 . . ... it 0.001 :28-11.2 Disposal by release into sanitary sewer systems
Einsteinium=250 . . ... ... i it 100 . . .
Einsteinium-251 .. ... ..o i 100 (a) A State licensee may discharge State licensed or other
Einsteinium—253 .. ... i 0.1 radioactive material into a sanitary sewer system if each of
Einsteinium-254m ............ ... i, 1  the following conditions is satisfied:
Supp. 5-16-05 28-44.0.6
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1. The material is readily soluble (or is readily disper-
sible biological material) in water;

2. The quantity of State licensed or other radioactive
material that the State licensee releases into the sewer in
one month divided by the average monthly volume of
water released into the sewer by the State licensee does
not exceed the concentration listed in the Appendix,
Table 2 of this subchapter, incorporated herein by refer-
ence;

3. If more than one radionuclide is released, the
following conditions must also be satisfied:

i. The State licensee shall determine the fraction of
the limit in the Appendix, Table 2-of this subchapter
represented by discharges into sanitary sewerage by
dividing the actual monthly average concentration of
each radionuclide released by the State licensee into
the sewer by the concentration of that radionuclide
listed in the Appendix, Table 2 of this subchapter; and

ii. The sum of the fractions for each radionuclide
required by (a)3i above does not exceed unity; and

4. The total quantity of State licensed and other ra-
dioactive material, excluding tritium and carbon-14, that
the State licensee releases into the sanitary sewerage
system in a year does not exceed one Curie (37 GBq).

(b) Excreta from individuals undergoing medical diagno-
sis or therapy with radioactive material are not subject to
the limitations contained in (a) above.

Repeal and New Rule, R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R. 1826(a).
Section was “Disposal by release into sanitary sewerage systems”.

7:28-11.3 Disposal by discharges into the air, ground
waters or surface waters

(a) A State licensee may dispose of State licensed or any
other radioactive material into the air outside a controlled
area provided the concentration at the point where the State
licensed or any other radioactive material leaves the con-
trolled area is not in excess of the concentrations specified
in the Appendix of this subchapter, Table 1, Column 1,
incorporated herein by reference, or prorated values if more
than one isotope is discharged. Where the State licensed or
any other radioactive material is discharged through a stack,
tube pipe, or similar conduit, the determination may be
made with respect to the point where the State licensed or
any other radioactive material leaves such a conduit. For
purposes of this subsection, concentrations may be averaged
over periods not greater than one year.

(b) No State licensee shall dispose of State licensed or
any other radioactive material into surface waters or into
ground waters without specific, prior permission in writing,
in the form of a New Jersey Pollutant Discharge Elimination
System permit, from the Department.

28-44.0.7

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 NJ.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

7:28-11.4 Disposal by burial in the soil

(a) No owner shall dispose of radioactive material by
burial in the soil without prior approval in writing from the
Department.

(b) Sites that have been used for burial of radioactive
materials shall not be converted to other uses except with
the written permission of the Department.

(c) The owner of any burial ground shall notify the
Department in writing not less than 30 days in advance of
any transfer of title to the property involved.

7:28-11.5 Disposal by transfer to a radioisotope disposal
service

(a) An owner may dispose of radioactive materials by
transfer to a radioisotope disposal service providing this
service has been approved by the Department to receive
such materials.

(b) An owner may dispose of radioactive materials by
transfer to a person who is authorized to receive such
material under a license issued by the Department, a Feder-
al agency, or any agreement state.

7:28-11.6 Disposal by incineration

No owner shall incinerate radioactive materials for the
purpose of disposal or preparation for disposal except as
specifically approved by the Department in writing.

7:28-11.7 Disposal by a specially approved method

(a) Any person may apply to the Department for approv-
al of proposed procedure to dispose of radioactive material
in a manner not otherwise authorized in this Subchapter.

(b) Each application shall include a description of the
radioactive material, including the quantities and kinds of
radioactive material and the levels of radioactivity involved,
and the proposed manner and conditions of disposal.

(c) The application, where appropriate, shall also include
an analysis and evaluation of pertinent information as to the
nature of the environment, including topographical, geologi-
cal, meteorological, and hydrological characteristics; usage
of ground and surface waters in the general area; the
nature and location of other potentially affected facilities;
and procedures to be observed to minimize the risk of
unexpected or hazardous exposures.

7:28-11.8 Unauthorized removal

Sources of radiation shall be secured against unauthorized
removal from the place of storage.

Supp. 5-16-05
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APPENDIX

CONCENTRATIONS FOR EFFLUENT AND SANITARY SEWER RELEASES

Table 1 Table 2
Effluent Concentrations Releases to Sewers
Col. 1 Col. 2 Monthly Ave.
Atomic ) Air Water Concentration
Number Radionuclide Class (uCi/ml) (uCi/ml) (uCi/ml)
Hydrogen-3 Water 1E-7 1E-3 1E-2
4 Beryllium-7 W, all compounds except 3E-8 6E-4 6E-3
those given for Y
Y, oxides, halides, and
nitrates 3E-8 - —
4 Beryllium-10 W, see 'Be 2E-10 —_ —
LLI wall —_ 2E-5 2E-4
Y, see 'Be 2E-11 — —
6 Carbon-11 Monoxide 2E-6 — —
Dioxide 9E-7 — —
Compounds 6E-7 6E-3 6E-2
6 Carbon- 14 Monoxide 2E-6 — —_
Dioxide 3E-7 —_ —_
Compounds 3E9 3E-5 3E4
9 Fluorine-18 D, fluorides of H, Li,
Na, K, Rb, Cs, and Fr 1E-7 — —_
St wall — 7E-4 7E-3
W, fluorides of Be, Mg,
Ca, Sr, Ba, Ra, Al, Ga,
In, T, As, Sb, Bi, Fe,
Ru, Os, Co. Ni, Pd, Pt,
Cu, Ag, Au, Zn, Cd, Hg,
. y Sc, Y, Ti, Zr, V, Nb,
Ta, Mn, Tc, and Re 1E-7 -_— —
Y, lanthanum fluoride 1E-7 —_ —
11 Sodium-22 D, all compounds 9E-10 6E-6 6E-5
11 Sodium-24 D, all compounds 7E-9 SE-5 SE-4
12 Magnesium-28 D, all compounds except
those given for W 2E-9 9E-6 9E-5
W, oxides, hydroxides,
carbides, halides, and
nitrates 2E9 — —
13 Aluminum-26 D, all compounds except
those given for W 9E-11 6E-6 6E-5
W, oxides, hydroxides,
carbides, halides, and
nitrates 1E-10 - -
14 Silicon-31 D, all compounds except
those given for W and Y 4E-8 1E-4 1E-3
W, oxides, hydroxides,
carbides, and nitrates SE-8 — —
Y, aluminosilicate glass 4E-8 — —

Supp. 5-16-05 28-44.0.8
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14

16

17

17

17

18

18
19
19
19
19

19

20

Silicon-32

Phosphorus-32

Phosphorus-33

Sulfur-35

Chlorine-36

Chlorine-38

Chlorine-39

Argon-37
Argon-39
Argon-41
Potassium-40
Potassium-42
Potassium-43
Potassium-44

Potassium-45

Calcium-41

D, see *'Si
LLI wall
(3E+3)
W, see 'Si
Y, see *'Si

D, all compounds except
phosphates given for W
W, phosphates of Zn™,
SJO' M gh’ F e:k’ Bi]o'

and lanthanides

D, see P
W, see P

Vapor

D, sulfides and sulfates
except those given for W
LLI wall

(8E+3)

W, elemental sulfur,
sulfides of Sr, Ba, Ge,
Sn, Pb, As, Sb, Bi, Cu,

Ag, Au, Zn, Cd, Hg, W, and

Mo. Sulfates of Ca, Sr,
Ba, Ra, As, Sb, and Bi

D, chlorides of H, Li,
Na, K, Rb, Cs, and Fr
W, chlorides of lantha-
nides, Be, Mg, Ca, Sr,
Ba, Ra, Al, Ga, In, Tl,
Ge, Sn, Pb, As, Sb, Bi,
Fe, Ru, Os, Co, Rh, Ir,.
Ni, Pd, Pt, Cu, Ag, Au,
Zn, Cd, Hg, Sc, Y, Ti,
Zr, Hf, V, Nb, Ta, Cr,
Mo, W, Mn, Tc, and Re

D, see *Cl
St wall
W, see *Cl

D, see *Cl
St wall
W, see *Cl

Submersion”
Submersion”
Submersion”
D, all compounds
D, all compounds
D, all compounds

D, all compounds
St wall

D, all compounds
St wall

W, all compounds
Bone surf

28-44.0.9

3E-10

2E-10
7E-12

1E-9

SE-10

1E-8
4E-9

2E-8

2E-8

3E9

3E-9

3E-10
6E-8

6E-8
7E-8

8E-8
6E-3
8E-7
1E-8
6E-10
7E-9
1E-8
9E-8

2E-7

S5E-9

4E-5

9E-6

8E-5

1E-4

2E-5

4E-6
6E-5
9E-5

SE-4

7E-4

6E-5

4E-4

9E-5

8E-4

1E-3

2E-4

4E-5
6E-4
9E-4

SE-3
7E-3

6E-4
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20
20
21
21
21
21
21

21
21
22

22

23

23

23

24

24

24

25

25

25

Supp. 5-16-05

Calcium-45
Calcium-47
Scandium-43
Scandium-44m
Scandium-44
Scandium-46

Scandium-47

Scandium-48
Scandium-49
Titanium-44

Titanium-45

Vanadium-47

Vanadium-48

Vanadium-49

Chromium-48

Chromium-49

Chromium-51

Manganese-51

Manganese-52m

Manganese-52

Manganese-53

W, all compounds
W, all compounds
Y, all compounds
Y, all compounds
Y, all compounds
Y, all compounds

Y, all compounds
LLI wall

Y, all compounds
Y, all compounds

D, all compounds except
those given for W and Y
W, oxides, hydroxides,
carbides, halides, and
nitrates

Y, STiO,

D, see “Ti
W, see “Ti
Y, see “Ti

D, all compounds except
those given for W

St wall

W, oxides, hydroxides,
carbides, and halides

D, see 'V
W, see 'V

D, see 'V
LLI wall/Bone surface
W, see 'V

D, all compounds except
those given for Wand Y
W, halides and nitrates
Y, oxides and hydroxides

D, see “Cr
W, see “Cr
Y, see ®Cr

D, see *Cr
W, see *Cr
Y, see °Cr

D, all compounds except
those given for W

W, oxides, hydroxides,
halides, and nitrates

D, see *'Mn
St wall
W, see *'Mn

D, see *'Mna
W, see *'Mn

D, see *Mn
Bone surf
W, see *'Mn

28-44.0.10

1E-9
1E-9
3E-8
1E-9
2E-8
3E-10
4E-9

4E-11
8E-12

3E-8
SE-8
4E-8

1E-7

1E-7

2E-9
9E-10

SE-8
2E-8

2E-8
1E-8
1E-8
1E-7
tE-7
1E-7
6E-8
3E-8
3E-8

8E-8
1E-7

1E-7

2E-9
1E-9

3E-8
2E-8

2E-5
1E-5
1E-4
TE-6
SE-§
1E-5

—

4E-5
1E-5
3E-4

4E-6

2E-4
lE4
1E-3
7E-5
SE-4
1E-4

4E-4
1E-4
3E-3

4E-5

D)
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25

25

26

26

26

26

27

27

27

27

27

27

27

27

27

28

28

28

28

Manganese-54

Manganese-56

Iron-52

Iron-55
Iron-59
Iron-60

Cobalt-55

Cobalt-56
Cobalt-57
Cobalt-58m
Cobalt-58

Cobalt-60m

Cobalt-60
Cobalt-61

Cobalt-62m

Nickel-56

Nickel-57

Nickel-59

Nickel-63

D, see "Mn
W, see 'Mn

D, see *Mn
W, see “'Mn

D, all compounds except
those given for W

W, oxides, hydroxides,
and halides

D, see “Fe
W, see “Fe

D, see “Fe
W, see “Fe

D, see **Fe
W, see “Fe

W, all compounds except
those given for Y

Y, oxides, hydroxides,
halides, and nitrates

W, see *Co
Y, see *Co

W, see *'Co
Y, see *Co

W, see *Co
Y. see *Co

W, see “Co
Y, see *Co

W, see *Co
St wall
Y, see “Co

W, see *Co
Y, see *Co

W, see *Co
Y, see *Co

W, see *Co
St wall
Y, see *Co

D, all compounds except
those given for W

W, oxides, hydroxides,
and carbides

Vapor

D, see *Ni

W, see “Ni

Vapor

D, see *Ni

W, see *Ni

Vapor

D, see *Ni

W, see *Ni

Vapor

28-44.0.11

1E-9
1E-9

2E-8
3E-8

4E-9

3E-9

3E9
6E-9

SE-10
TE-10

9E-12
3E-11

4E-9

4E-9

4E-10
3E-10

4E-9
9E-10

1E-7
9E-8

2E9
1E-9

6E-6

4E-6

2E-10
SE-11
9E-8
8E-8
2E-7

2E-7

3E9

2E-9
2E-9

7E-9
4E-9
9E-9

SE9
1E-8
3E-9
2E-9
4E-9
1E-9

3E-S

7E-5

1E-5

3E4

TE-4
1E4

1E-3
1E-4

4E-6
2E-4

6E-5
6E-4
8E-3

2E4

2E-1
3E-5

3E-3
7E-3

2E4

Supp. 5-16-05



7:28-11 App. ENVIRONMENTAL PROTECTION

28 Nickel-65 D, see *Ni 3E-8 1E-4 1E-3
. W, see *Ni 4E-8 — - N )
Vapor 2E-8 — —
28 Nickel-66 D, see *Ni 2E-9 —_— —_—
LLI wall — 6E-6 6E-5
W, see **Ni 9E-10 — —_
Vapor 4E-9 — —
29 Copper-60 D, all compounds except
those given for W and Y 1E-7 — —
St wall — 4E-4 4E-3
W, sulfides, halides,
and nitrates 2E-7 — -
Y, oxides and hydroxides 1E-7 — -
29 Copper-61 D, see “Cu 4E-8 2E-4 2E-3
W, see “Cu 6E-8 —_ -
Y, see “Cu SE-8 —_ —
29 Copper-64 D, see “Cu 4E-8 2E-4 2E-3
W, see “Cu 3E-8 — -
Y, see “Cu 3E-8 — —_
29 Copper-67 D, see “Cu 1E-8 6E-5 6E-4
W, see “Cu 7E-9 — -
Y, see “Cu 6E-9 —_ -
30 Zinc-62 Y, all compounds 4E-9 2E-5 2E4
30 Zinc-63 Y, all compounds 9E-8 —_ —_
St wall — 3E4 3E-3
30 Zinc-65 Y, all compounds 4E-10 SE-6 5E-5 \)
30 Zinc-69m Y, all compounds 1E-8 6E-5 6E-4
30 Zinc-69 Y, all compounds 2E-7 8E-4 8E-3
30 Zinc-7lm Y, all compounds 2E-8 8E-5 8E-4
30 Zinc-72 Y, all compounds 2E-9 1E-5 1E-4
3 Gallium-65 D, all compounds except
those given for W 2E-7 — —
St wall — 9E-4 9E-3

W, oxides, hydroxides,
carbides, halides, and

nitrates 3E-7 —_ —
31 Gallium-66 D, see “Ga SE-9 1E-5 1E-4
W, see “Ga 4E-9 — —
31 Gallium-67 D, see “Ga 2E-8 1E-4 1E-3
W, see “Ga 1E-8 —_ —_
31 Gallium-68 D, see “Ga 6E-8 2E-4 2E-3
W, see “Ga 7E-8 — —
31 Gallium-70 D, see “Ga 2E-7 — —_
St wall —_— 1E-3 1E-2
W, see “Ga 3E-7 — —
31 Gallium-72 D, see “Ga SE-9 2E-5 2E4
W, see “Ga 4E-9 —_ —_
31 Gallium-73 D, see *Ga 2E-8 7TE-5 7E-4

W, see “Ga 2E-8 —_ — Q
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32

32

32

32

32

32

32

32

33

33
33
33
33
33
33
33

33
34

34

34

34

34

34

34

Germanium-66

Germanium-67

Germanium-68

Germanium-69

Germanium-71

Germanium-75

Germanium-77

Germanium-78

Arsenic-69

Arsenic-70
Arsenic-71
Arsenic-72
Arsenic-73
Arsenic-74
Arsenic-76
Arsenic-77

Arsenic-78

Selenium-70

Selenium-73m

Selenium-73

Selenium-75

Selenium-79

Selenium-81m

Selenium-81

D, all compounds except

those given for W
W, oxides, sulfides,
and halides

D, see “Ge
St wall
W, see “Ge

D, see “Ge
W, see “Ge

D, see “Ge
W, sce ¥Ge

D, see “Ge
W, see “Ge

D, see *Ge
St wall
W, see “Ge

D, see “Ge
W, see “Ge

D, see “Ge
St wall
W, sce *Ge

W, all compounds
St wall

W, all compounds
W, all compounds
W, all compounds
W, all compounds
W, all compounds
W, all compounds

W, all compounds
LLI wall

W, all compounds

D, all compounds except

those given for W

W, oxides, hydroxides,

carbides, and
elemental Se

D, see “Se
W, see “Se

D, sce "Se
W, see 'Se

D, see *Se
W, see Se
D, see “Se
W, see Se
D, see "Se
W, see “Se

D, see Se
St wall
W, see "Se

28-44.0.13

4E-8

3E-8
1E-7

1E-7

SE-9
1E-10

2E-8
1E-8

6E-7
6E-8

1E-7

1E-7

1E-8
8E-9

3E-8

3E-8

7E-8
6E-9
2E-9
2E-9
1E-9
2E-9
7E-9

3E-8

SE-8

6E-8

2E-7
2E-7

2E-8
2E-8

1E-9
8E-10

1E-9
8E-10

9E-8
1E-7

3E-7

3E-7

3E-4

2E4
SE-5
1E-5
1E4
2E-5
1E-5

6E-5
1E-4

1E-4

4E-4

4E-5

7E-6

8E-6

3E4

1E-3

3E-3

6E-3

6E-4

2E-3

7E-2

9E-3

1E-3
3E-3

6E-3
2E-3
SE-4
1E-4
1E-3
2E-4
1E-4

6E-4
1E-3

1E-3

4E-3
4E-4
7E-5
8E-5

3E-3

1E-2
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7:28-11 App. ENVIRONMENTAL PROTECTION

34 Selenium-83 D, see "Se 2E-7 4E-4 4E-3
W, see “Se 2E-7 — -
35 Bromine-74m D, bromides of H, Li,
Na, K, Rb, Cs, and Fr SE-8 —_ -
St wall —_— 3E-4 3E-3

W, bromides of lantha-
nides, Be, Mg, Ca, Sr,
Ba, Ra, Al, Ga, In, T],
Ge, Sn, Pb, As, Sb, Bi,
Fe, Ru, Os, Co, Rh, I,
Ni, Pd, Pt, Cu, Ag, Au,
Zn,Cd,Hg, Sc, Y, Ti,
Zr, Hf, V, Nb, Ta, Mn,

Tc, and Re 6E-8 — —
35 Bromine-74 D, see “"Br 1E-7 — —
St wall — 5E-4 5E-3
W, see ""Br 1E-7 — -
35 Bromine-75 D, sec ""Br 7E-8 — —
St wall —_ SE-4 5E-3
W, see “"Br 7E-8 — —_
35 Bromine-76 D, see ""Br 7E-9 SE-5 5E-4
W, see “"Br 6E-9 - —_
35 Bromine-77 D, see ""Br 3E-8 2E-4 2E-3
W, see ""Br 3E-8 — —
35 Bromine-80m D, see “"Br 2E-8 3E-4 3E-3
W, see “"Br 2E-8 — —
35 Bromine-80 D, see ""Br 3E-7 - -
St wall — 1E-3 1E-2
W, seec “"Br 3E-7 - —
35 Bromine-82 D, see *"Br 6E-9 4E-5 4E-4
W, see “"Br SE-9 — —_
35 Bromine-83 D, see ""Br 9E-8 — —
St wall - 9E-4 9E-3
W, see “"Br 9E-8 —_ —_
35 Bromine-84 D, see “"Br 8E-8 —_ -
St wall —_ 4E-4 4E-3
W, see “"Br 9E-8 —_ —
36 Krypton-74 Submersion” 1E-8 — —_
36 Krypton-76 Submersion” 4E-8 —_ —_
36 Krypton-77 Submersion” 2E-8 - —
36 Krypton-79 Submersion” 7E-8 — -_—
36 Krypton-81 Submersion” 3E-6 — —
36 Krypton-83m Submersion” SE-5 —_ —
36 Krypton-85m Submersion” 1E-7 — —_
36 Krypton-85 Submersion” 7E-7 — —
36 Krypton-87 Submersion” 2E-8 — —
36 Krypton-88 Submersion” 9E-9 — —
37 Rubidium-79 D, all compounds 2E-7 — —
St wall —_ 8E-4 8E-3

Supp. 5-16-05 28-44.0.14
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37

37
37
37
37
37
37
37

37

38

38

38

38

38

38

38

38

38

38

38

39

39

39

39

Rubidium-81m

Rubidium-81
Rubidium-82m
Rubidium-83
Rubidium-84
Rubidium-86
Rubidium-87
Rubidium-88

Rubidium-89

Strontium-80

Strontium-81

Strontium-82

Strontium-83
Strontium-85m
Strontium-85
Strontium-87m

Strontium-89

Strontium-90

Strontium-91
Strontium-92

Yttrium-86m

Yitrium-86
Yttrium-87

Yttrium-88

D, ali compounds
St wall

D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds

D, all compounds
St wall

D, all compounds
St wall

D, all soluble compounds

except SrTiO,

Y, all insoluble com-

pounds and SrTi0,

D, see *Sr
Y, see *Sr

D, see *Sr
LLT wal
Y, see “Sr

D, see “Sr
Y, see *Sr

D, see *Sr
Y, see ¥Sr

D, see “'Sr
Y, see ¥Sr

D, see *Sr
Y, see ¥Sr

D, see ¥Sr
LLI wall
Y, see ¥Sr

D, see “Sr
Bone surf
Y, see *Sr

D, see Sr
Y, see ¥Sr

D, see Sr
Y, see ¥Sr

W, all compounds except

those given for Y

Y, oxides and hydroxides

W, see “"Y
Y, see *"Y

W, see *“"Y
Y, see *"Y

W, see Y
Y, see **Y

28-44.0.15

SE-7

TE-8
2E-8
1E-9
1E-9
1E-9
2E-9
9E-8

2E-7

2E-8

2E-8

1E-7
1E-7

6E-10

1E-10

1E-8
SE-9

9E-7
1E-6

4E-9
2E9

2E-7
2E-7

1E-9

2E-10

3E-11
6E-12
8E-9
SE-9
1E-8
9E-9

8E-8
8E-8
SE-9
SE-9
SE-9
SE-9

3E-10
3E-10

4E-3
SE-4
2E4
9E-6
TE-6
7E-6
1E-5

4E-4
9E-4

6E-5
3E-4

3E-6
3E-5
3E-3
4E-5

6E-4
8E-6

SE-7
2E-5

4E-5

3E-4
2E-5
3E-5

1E-5

4E-2
SE-3
2E-3
9E-5
7E-5
TE-5
1E4

4E-3
9E-3

6E-4
3E3

3E-S
3E-4
3E-2
4E-4

6E-3
8E-5

SE-6
2E-4

4E-4

3E-3
2E-4
3E4

1E4
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7:28-11 App. ENVIRONMENTAL PROTECTION

39 Yitrium-90m W, see *"Y 2E-8 1E-4 1E-3
Y, see *"Y 2E-8 —_ — -
39 Ytirium-90 W, see ™Y 9E-10 — —_ Ny )
LLI wall — TE-6 TE-5
Y, see *"Y ) 9E-10 — —
39 Yittrium-91m W, see *"Y 3E-7 2E-3 2E-2
Y, see *°Y 2E-7 —_ —
39 Yittrium-91 W, see “"Y 2E-10 — —
LLI wall —_ 8E-6 8E-5
Y, see *"Y 2E-10 — —_
39 Yitrium-92 W, see “"Y 1E-8 4E-5 4E-4
Y, see *Y 1E-8 — —_
39 Yttrium-93 W, see *"Y 4E-9 2E-5 2E-4
Y, see ™Y 3E-9 — —
39 Yttrium-94 W, see *Y 1E-7 — —
St wall —_ 4E-4 4E-3
Y, see *"Y 1E-7 —_ —_—
39 Yttrium-95 W, see ™Y 2E-7 — —
St wall —_— 7E-4 7E-3
Y, see Y 2E-7 - —
40 Zirconium-86 D, all compounds except
those given for Wand Y 6E-9 2E-5 2E-4
W, oxides, hydroxides,
halides, and nitrates 4E-9 —_— —_
Y, carbide 3E-9 —_ -
40 Zirconium-38 D, see *Zr 3E-10 SE-5 SE-4
W, see “Zr 7E-10 —_ —_— \)
Y, see “Zr 4E-10 —_ —
40 Zirconium-89 D, see *“Zr SE-9 2E-5 2E4
W, see “Zr 3E-9 — —
Y, see *Zr 3E-9 — —
40 Zirconium-93 D, see “Zr — — —_
- Bone surf 2E-11 4E-5 4E-4
W, see *Zr — — -
Bone surf 9E-11 —_ —
Y, see “Zr — —_ _
Bone surf 9E-11 — —_
40 Zirconium-95 D, see *Zr -— 2E-5 2E-4
Bone surf 4E-10 — -
W, see “Zr 5E-10 — —
Y, see *Zr 4E-10 — —
40 Zirconium-97 D, see *Zr 3E-9 9E-6 9E-5
W, see “Zr 2E-9 —_ —_—
Y, see *Zr 2E-9 —_ —_
41 Niobium-88 W, all compounds except
those given for Y 3E-7 — —_
St wall —_ 1E-3 1E-2
Y, oxides and hydroxides 3E-7 — —_—
41 Niobium-89m W, see *Nb 6E-8 1E-4 1E-3
(66 min)
Y, see *Nb SE-8 — —

C
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41

41

41

41

41

41

41

41

41

42

42

2

42

42

43

43

43

43

43

43

43

Niobium-89
(122 min)

Niobium-90

Niobium-93m

Niobium-94

Niobium-95m

Niobium-95
Niobium-96
Niobium-97
Niobium-98

Molybdenum-90

Molybdenum-93m
Molybdenum-93

Molybdenum-99

Molybdenum-101

Technetium-93m

Technetium-93
Technetium-94m
Technetium-94
Technetium-95m
Technetium-95

Technetium-96m

W, see *Nb

Y, see ¥*Nb

W, see *Nb
Y, see *Nb

W, see “Nb
LLI wall
Y, see ®*Nb

W, see *Nb
Y, see *Nb

W, see “Nb
LLI wall
Y, see *Nb

W, see *Nb
Y, see ®*Nb

W, see “Nb
Y, see *Nb

W, see *Nb
Y, see “Nb

W, see “Nb
Y, see *Nb

D, all compounds except
those given for Y

Y, oxides, hydroxides,
and MoS,

D, see "Mo
Y, see "Mo

D, see "Mo
Y, see Mo

D, see *Mo
LLI wall
Y, see Mo

D, see *Mo
St wall
Y, see *Mo

D, all compounds except
those given for W

W, oxides, hydroxides,
halides, and nitrates

D, see *"Tc

W, see *"Tc

D, see ™™Tc
W, see ""Tc

D, see ™ Tc
W, see “"Tc

D, see ""Tc .
W, see "Tc

D, see *"Tc
W, see ""Tc

D, see "Tc
W, see *"Tc

28-44.0.17

3E-8

2E-8

4E-9
3E9

3E-9

2E-10

3E-10
2E-11

4E-9

3E-9

2E-9
2E9

4E-9
3E-9

1E-7
1E-7

8E-8
7E-8

1E-8

6E-9

2E-8
2E-8

8E-9
2E-10

4E-9

2E9
2E-7

2E-7

2E-7

4E-7
1E-7
1E-7
6E-8
8E-8
3E-8
3E-8
8E-9
3E-9
3E-8
3E-8
4E-7
3E-7

7E-5

IE-5

2E4

1E-5

3E-5

3E-5

2E-5

TE-4
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43

43

43
43
43

43

43

43

45

45

45

45

45

Supp. 5-16-05

Technetium-96

Technetium-97m

Technetium-97

Technetium-98

Technetium-99m

Technetium-99

Technetivm-101

Technetium-104

Ruthenium-94

Ruthenium-97

Ruthenium-103

Ruthenium-105

Ruthenium-106

Rhodium-99m

Rhodium-99

Rhodium-100

Rhodium-101m

Rhodium-101

D, see ™"Tc
W, see " T¢

D, see ™"Tc
St wall
W, see "™Tc¢

D, see ™ Tc
W, see *"Tc

D, see ™ Tc
W, see " Tc

D, see *"Tc
W, see *"Tc

D, see *"Tc
St wall
W, see e

D, see ™ Tc
St wall
W, see ™ Tc

D, see " Tc
St wall
W, see *"T¢

D, all compounds except
those given for W and Y

W, halides

Y. oxides and hydroxides

D, see “Ru
W, see *Ru
Y, see “Ru

D, see *Ru
W, see “Ru
Y, see “Ru

D, see *Ru
W, see “Ru
Y, see *Ru

D, see *Ru
LLI wall

W, see “Ru
Y, see “Ru

D, all compounds except

those given for W and Y

W, halides

Y, oxides and hydroxides

D, sce ™Rh
W, see ""Rh
Y, see ®™"Rh

D, see *Rh
W, see ™Rh
Y, see ®"Rh

D, see *™Rh
W, see Rh
Y, see ™Rh

D, see ™Rh
W, see *Rh
Y, see ”"Rh

28-44.0.18

SE-9
3E-9

1E-8
2E9

7E-8
8E-9

2E-9
4E-10

2E-7
3E-7

8E-9
9E-10

SE-7

SE-7
1E-7

1E-7

6E-8
9E-8
8E-8

3E-8
2E-8
2E-8

2E-9
1E-9
9E-10

2E-8
2E-8
2E-8

1E-10
8E-11
2E-11

8E-8
1E-7
9E-8

4E-9
3E-9
3E9

7E-9
6E-9
5E-9

2E-8
1E-8
1E-8
7E-10

1E-9
2E-10

3E-5

6E-5

3E4

—

6E-4



BUREAU OF RADIATION PROTECTION

45

45

45

45

45

45

46

46

46

47

47

47

47

Rhodium-102m

Rhodium-102

Rhodium-103m

Rhodium-105

Rhodium-106m

Rhodium-107

Palladium-100

Palladium-101

Palladium-103

Palladium-107

Palladium-109

Sitver-102

Silver-103

Silver-104m

Silver-104

D, see ™Rh
LLI wall

W, see *Rh
Y, see ”"Rh

D, see *Rh
W, see ™Rh
Y, see ™Rh

D, see ™Rh
W, see ”"Rh
Y, see *"Rh

D, see *Rh

"LLI wall

W, see *"Rh
Y, see ™Rh
D, see ”"Rh
W, see *"Rh
Y, see ™Rh

D, see ”"Rh
St wall

W, see ™Rh
Y, see ™"Rh

D, all compounds except
those given for W and Y

W, nitrates

Y, oxides and hydroxides

D, see '“Pd
W, see "Pd
Y, see ""Pd

D, see ""Pd
LLI wall

W, see '"Pd
Y, see ""Pd

D, see '"Pd
LLI wall

W, see '"“Pd
Y, see '“Pd

D, see "Pd
W, see '"Pd
Y, see "Pd

D, all compounds except
those given for W and Y
St wall

W, nitrates and sulfides
Y, oxides and hydroxides

D, see '""Ag
W, see ""Ag
Y, see '“Ag
D, see '"Ag
W, see '‘“Ag
Y, see Ag
D, see '"Ag
W, see '"Ag
Y, see "A g

28-44.0.19

7E-10

SE-10
2E-10

1E-10
2E-10
8E-11

2E-6
2E-6
2E-6

2E-8

9E-9
8E-9

4E-8
SE-8
SE-8

3E-7

4E-7
3E-7

2E9
2E9
2E9

SE-8
SE-8
4E-8

9E-9

6E-9
SE-9

3E-8
1E-8
6E-10

9E-9
8E-9
6E-9

2E-7

3E-7
3E-7

1E-7
2E-7
2E-7

1E-7
2E-7
2E-7
1E-7
2E-7
2E-7
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47

47

47

47

47

47

47

47

48

a8

Supp. 5-16-05

Silver-105
Silver-106m

Silver-106

Silver-108m
Silver-110m

Silver-111

Silver-112

Silver-115

Cadmium-104

Cadmium-107

Cadmium-109

Cadmium-113m

Cadmium-113

D, see ""Ag
W, see "Ag
Y, see "“Ag

D, see '“Ag
W, see '“Ag
Y, see ""Ag

D, see '"Ag
St wall

W, see '“Ag
Y, see "Ag

D, see “"Ag
W, see ""Ag
Y, see '“Ag

D, see '"Ag
W, see ""Ag
Y, see ""Ag

D, see '"Ag
LLI wall

W, see ""Ag
Y, see ""Ag

D, see ""Ag
W, see '“Ag
Y, see ""Ag

D, see '"Ag
St wall

W, see "“Ag
Y, see '“Ag

D, all compounds except
those given for W and Y

W, sulfides, halides,
and nitrates

Y, oxides and hydroxides

D, see '“Cd
W, see "“Cd
Y, see '“Cd

D, see "“Cd
Kidneys
W, see "“Cd
Kidneys
Y, see ™Cd

D, see '*Cd
Kidneys
W, see "Cd
Kidneys
Y, see '“Cd
D, see '“Cd
Kidneys
W, see "'Cd
Kidneys
Y, see '"“Cd

28-44.0.20

1E-9
2E-9
2E9

1E9
1E-9
1E-9

3E-7
3E-7
3E-7

3E-10
4E-10
3E-11

2E-10
3E-10
1E-10
2E-9
1E-9
1E-9
1E-8
1E-8
1E-8
1E-7
1E-7
1E-7

9E-8

2E-7
2E-7
8E-8
8E-8
7E-8

7E-11

2E-10
2E-10

SE-12

2E-11
2E-11

SE-12

2E-11
2E-11

4E-5

4E-4

- U
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48

48

48

48

49

49

49

49

49

49

49

49

49

49

49

49

49

50

50

Cadmium-115m

Cadmium-115

Cadmium-117m

Cadmium-117

Indium-109

Indium-110
(69.1 min)

Indium-110
(4.9h)

Indium-111
Indium-112

Indium-113m

Indium-114m

Indium-115m

Indium-115

Indium-116m

Indium-117m

Indivm-117

Indium-119m

Tin-110

Tin-111

D, see "Cd
Kidneys

W, see '"Cd
Y, see '*Cd

D, see "Cd
LLI wall

W, see "“Cd
Y, see "“Cd

D, see "“Cd
W, see "*Cd
Y, see '“Cd

D, see "™Cd
W, see '“Cd
Y, see "Cd

D, all compounds except
those given for W ’
W, oxides, hydroxides,
halides, and nitrates

D, see ""In
W, see ""In

D, see "In
W, see "®In

D, see ""In

"W, see "“In

D, see '“In
W, see "®In

D, see "In
W, see “"In

D, see "In
LLI wall
W, see ""In

D, see ""In
W, see "’In

D, see ""In
W, see "In

D, see ‘In
W, see '“In

D, see *In
W, see "™In

D, see ""In
W, see '"In

D, see °In
St wall
W, see '"In

D, all compounds except
those given for W

W, sulfides, oxides,
hydroxides, halides,
nitrates, and stannic
phosphate

D, see ""°Sn
W, see '"Sn

28-44.0.21

1E-10
2E-10
2E-10

2E9
2E-9
2E9

2E-8
2E-8
2E-8

2E-8
2E-8
2E-8

2E-8

3E-7
4E-7

2E-4

7E-S

6E-5

2E-3

TE-4

5E-6

2E-4

SE-7

3E-4

2E-4

8E-4

ifl |

SE-5

1E-3

Supp. 5-16-05
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ENVIRONMENTAL PROTECTION

50

50

50

50

50

50

50

50

50
50
50

51

51

51

51
51
51

51

51

Supp. 5-16-05

Tin-113

Tin-117m

Tin-119m

Tin-121m

Tin-121

Tin-123m

Tin-123

Tin-125

Tin-126

Tin-127

Tin-128

Antimony-115

Antimony-116m

Antimony-116

Antimony-117

Antimony-118m

Antimony-119

Antimony-120
(16 min)

Antimony-120
(5.76 d)

D, see ''’Sn
LLI wall
W, see '""Sn

D, see ""Sn
LLI wall
W, see '"Sn

D, see "*Sn
LLI wall
W, see '"Sn

D, see "’Sn
LLI wall
W, see ""Sn

D, see ""Sn
LLI wall
W, see "*Sn

D, see "°Sn
W, see "*Sn

D, see "°Sn
LLY wall
W, see '"Sn

D, see "'"Sn
LLI wall
W, see '"°Sn

D, see "'Sn
W, see "'Sn

D, see "°Sn
W, see '"’Sn

D, see "°Sn

W, see ''“Sn

D, all compounds except

those given for W

W, oxides, hydroxides,

halides, sulfides,

sulfates, and nitrates

D, see "*Sb
W, see '"'Sb

D, see ''Sb
St wall
W, see '“Sh

D, see '“Sb
W, see '“Sb

D, see "*Sb
W, see '“Sb

D, see '*Sb
W, see "'Sb

D, see '“Sb
St wall
W, see '“Sb

D, see "°Sb
W, see '"'Sb

28-44.0.22

9E-9 - —
— 3E-5 3E-4
8E-10 — —
3E9 3E-5 3E4
2E9 — —
3E-9 — -
— 6E-5 6E-4
1E9 _ —
1E-9 — —
— SE-5 SE-4
8E-10 — —
2E-8 — —
— 8E-5 8E-4
2E-8 — —
2E-7 TE-4 7E-3
2E-7 — —
9E-10 — —_
_ 9E-6 9E-5
2E-10 —_ —
1E9 —_ -
— 6E-6 6E-5
SE-10 — -
8E-11 4E-6 4E-5
9E-11 - —
3E-8 9E-5 9E-4
3E-8 — _
4E-8 1E-4 1E3
SE-8 — -
3E-7 1E-3 1E-2
4E-7 —_ _
1E-7 3E-4 3E-3
2E-7 - —
4AE-7 — —_
— 1E3 1E-2
5E-7 — _
3E-7 9E-4 9E-3
4E-7 — —
3E-8 TE-S 7E-4
3E-8 — —
6E-8 2E-4 2E-3
4E-8 — —
6E-7 — -
— " 2B-3 2E-2
TE-7 — —
3E-9 1E-5 1E-4
2E-9 — —
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51 Antimony-122 D, see '“Sb 3E-9 — —
LLI wall _ 1E-5 1E4
W, see '“Sb 2E-9 — —
51 Antimony-124m D, see '“Sb 1E-63 E-3 3E2
W, see "“Sb 8E-7 — —
51 Antimony-124 D, see "*Sb 1E-9 7TE-6 7E-5
W, see '"*Sb 3E-10 —_ —_
51 Antimony-125 D, see "“Sb 3E9 3E-5 3E4
W, see '"'Sb 7E-10 - —
51 Antimony-126m D, see "*Sb 3E-7 — —
St wall — 9E-4 9E-3
W, see '*Sb 3E-7 — —_
51 Antimony-126 D, see '*Sb 2E-9 7E-6 7E-5
W, see '’Sb 7E-10 — —
51 Antimony-127 D, see '*Sb 3E9 — _
LLI wall — 1E-5 1E4
W, see '*Sb 1E-9 —_ —_
51 Antimony-128 D, see "“Sb SE-7 — —
(10.4 min) St wall —_ 1E-3 1E-2
W, see '"*Sb 6E-7 —_ —
51 Antimony-128 D, see '“Sb 6E-9 2E-5 2E4
.01 h) W, see '“Sb 5E-9 —_ —
51 Antimony-129 D, see '*Sb 1E-8 4E-5 4E4
W, see '“Sb 1E-8 — —_
51 Antimony-130 D, see '“Sb 9E-8 3E-4 3E-3
W, see '“Sb 1E-7 — —
51 Antimony-131 D, see "*Sb — —_— —_
Thyroid 6GE-8 2E-4 2E-3
W, see '*Sb — —
Thyroid 6E-8 — —_
52 Tellurium-116 D, all compounds except
those given for W 3E-8 1E-4 1E-3
W, oxides, hydroxides,
and nitrates 4E-8 — —
52 Tellurium-121m D, see ""“Te — — —
Bone surf SE-10 1E-5 1E-4
W, see "“Te 6E-10 — —
52 Tellurium-121 D, see "*Te 6E-9 4E-5 4E-4
W, see "“Te 4E-9 — —_
52 Tellurium-123m D, see "*Te — — —
Bon. surf 8E-10 1E-5 1E-4
W, see "*Te 8E-10 — —_
52 Tellurium-123 D, see "*Te —_ — —
Bone surf 7E-10 2E-5 2E4
W, see "“Te — — —
Bone surf 2E-9 — —
52 Tellurium-125m D, see "*Te — — —
Bone surf 1E-9 2E-5 2E-4
W, see ""*Te 1E-9 — —
52 Tellurium-127m D, see "“Te — 9E-6 9E-5
Bone surf 6E-10 — —_
W, see "“Te 4E-10 —_ —_

28-44.0.23 Supp. 5-16-05
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ENVIRONMENTAL PROTECTION

52
52
52

52

52

52

52

52

52

53
53
53
53
53
53
53
53
53

53

Supp. 5-16-05

Tellurium-127

Tellurium-129m

Tellurium-129

Tellurium-131m

Tellurium-131

Tellurium-132

Tellurium-133m

Tellurium-133

Tellurium-134

Iodine-120m

Iodine-120

Todine-121

Iodine-123

Iodine-124

lodine-125

lodine-126

lodine-128

JTodine-129

Todine-130

D, see "“Te
W, see "“Te

D, see "Te
W, see "*Te

D, see "*Te
W, see "“Te

D, see "*Te
Thyroid
W, see "*Te
Thyroid

D, see "*Te
Thyroid
W, see "“Te
Thyroid

D, see "*Te
Thyroid
W, see "“Te
Thyroid

D, see "“Te
Thyroid

W, see "“Te
Thyroid

D, see "“Te
Thyroid

W, see "“Te
Thyroid

D, see "“Te
Thyroid

W, see "*Te
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
St wall

D, all compounds
Thyroid

D, all compounds
Thyroid

28-44.0.24

3E-8
2E-8
9E-10
3E-10

9E-8
1E-7

2E-9

1E-9

2E-8

2E-8

1E-9

9E-10

2E-8

2E-8

8E-8

8E-8

7E-8

TE-8
3E-8

2E-8
7E-8
2E-8

4E-10
3E-10

2E-10
2E-7

4E-11

3E9

1E-4

TE-6

4E-4

1E-3

7E-5

4E-3

.
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53

53

53

53

53

53

54
54
54
54
54
54
54
54
54
54
54
54
54
55

55
55
55

55
55
55

55
55
55
55
55
55

56

lodine-131

Iodine-132m

Iodine-132

Iodine-133

lodine-134

lTodine-135

Xenon-120
Xenon-121
Xenon-122
Xenon-123
Xenon-125
Xenon-127
Xenon-129m
Xenon-131m
Xenon-133m
Xenon-133
Xenon-135m
Xenon-135
Xenon-138
Cesium-125

Cesium-127
Cesium-129
Cesium-130

Cesium-131
Cesium-132

Cesium-134m

Cesium-134
Cesium-135m
Cesium-135
Cesium-136
Cesium-137
Cesium-138

Barium-126

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

D, all compounds
Thyroid

Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”
Submersion”

D, all compounds
St wall

D, all compounds
D, all compounds

D, all compounds
St wall

D, all compounds
D, all compounds

D, all compounds
St wall

D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds

D, all compounds
St wall

D, all compounds

28-44.0.25

2E-10

3E-8

2E-8

1E9
6E-8

6E-9
4E-8
1E-8
3E-7
3E-8
7E-8
6E-8
9E-7
2E-6
6E-7
SE-7
4E-8
7E-8
2E-8
2E-7

1E-7
SE-8
3E-7

4E-8
6E-9
2E-7

2E-10.
3E-7
2E-9
9E-10
2E-10
8E-8

2E-8

1E6
1E-4
1E4
7E-6
4E4

3E-5

1E-3
9E-4
3E-4

1E-3
3E4
4E-5

2E-3
9E-7
1E-3
1E-5
6E-6
1E-6

4E-4
8E-5

1E-5
1E-3
1E-3
7E-5
483

3E-4

1E-2
9E-3
3E3

1E-2
3E3
4E-4

2E-2
9E-6
1E-2
1E-4
6E-5
1E-5

4E-3
8E-4

Supp. 5-16-05
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ENVIRONMENTAL PROTECTION

56
56

56
56

56
56
56
56

56
56
57
57

57

57

57
57
57
57

57

58

58

58

58

58

Supp. 5-16-05

Barium-128
Barium-131m

Barium-131

Barium-133m

Barium-133
Barium-135m
Barium-139
Barium-140

Barium-141
Barium-142
Lanthanum-131
Lanthanum- 132

Lanthanum-135

Lanthanum-137

Lanthanum-138
Lanthanum-140
Lanthanum-141
Lanthanum-142

Lanthanum-143

Cerium-134

Cerium-135

Cerium-137m

Cerium-137

Cerium-139

D, all compounds

D, all compounds
St wall

D, all compounds

D, all compounds
LLI wall

D, all compounds
D, all compounds
D, all compounds

D, all compounds
LLI wall

D, all compounds

D, all compounds

D, all compounds except

those given for W

W, oxides and hydroxides

D, see "'La
W, see "'La

D, see “'La
W, see “'La
D, see “'La
Liver
W, see "'La
Liver

D, see "'La
W, see *'La

D, see "'La
W, see "La

D, see "'La
W, sce *'La

D, see “'La
W, see "'La

D, see "'La
St wall
W, see V'La

W, all compounds except

those given for Y
LLI wall

Y, oxides, hydroxides,

and fluorides

W, see "“Ce
Y, see "Ce

W, see "“Ce
LLI wall
Y, see *Ce

W, see ¥Ce
Y, see *Ce

W, see Ce
Y, see “Ce

28-44.0.26

2E-9
2E-6

1E-8
1E-8

9E-10
2E-8
4E-8
2E9

1E-7
2BE-7

2E-7
2E-7

1E-8
2E-8

1E-7
1E-7

1E-10

4E-10
SE-12
2E-11
2E-9
2E-9
1E-8
2E-8
3E-8
SE-8
1E-7

1E-7

1E9
9E-10

SE9
SE-9

6E-9

5E-9

2E-7
2E-7
1E-9
9E-10

7TE-6

7E-3
4E-5

4E-5
2E-5
4E-5
2E-4

8E-6
3E-4
TE-4

6E-4

4E-5

‘llrﬂ'ijl

1E-5

9E-6

SE-5

1E-4

SE4

8E-6

2E-5

3E-5

7TE-4

76-5

7E-5

7E-2
4E-4

4E4
2E-4
4E-4
2E-3
8E-5
3E-3
7E-3

6E-3

4E-4

SE-3

2E-3

1E4

9E-5

SE4

1E-3

SE-3

8E-5

2E-4

3E4

7E-3

7TE-4
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58

58

58

59

59

59

59

59

59

59

59

59

59

60

60

60

60

60

60

Cerium-141

Cerium-143

Cerium-144

Praseodymium-136

Praseodymium-137

Praseodymium-138m

Praseodymium- 139

Praseodymium-142m

Praseodymium- 142

Praseodymium-143

Praseodymium-144

Praseodymium145

Praseodymium-147

Neodymium-136

Neodymium-138

Neodymium-139m

Neodymium-139

Neodymium-141

Neodymium-147

W, see **Ce
LLI wall
Y, see 1*4Ce

W, see *Ce
LLI wall
Y, see *4Ce

W, see *Ce
LLI wall
Y, see **Ce

W, all compounds except
those given for Y

St wall

Y, oxides, hydroxides,
carbides, and fluorides

W, see *°Pr
Y, see Pr

W, see 1*°Pr
136
Y, see “"Pr

W, see 1*°Pr
136
Y, see “Pr

W, see °Pr
Y, see Pr

W, see 1*°pr
Y, see'*Pr

W, see *°Pr
LLI wall
Y, see *Pr

W, see SPr
St wall
Y, see *SPr

W, see *¢Pr
Y, see *°Pr

W, see °Pr
St wall
Y, see 5Py

W, all compounds except
those given for Y

Y, oxides, hydroxides,
carbides, and fluorides

W, see *Nd
Y, see P6Nd

W, see *°Nd
Y, see *°Nd

W, see *Nd
Y, see PONd

W, see *Nd
Y, see *Nd

W, see °Nd
LLI wall
Y, see 1**Nd

28-44.0.27

1E-9

8E-10
3E-9

2E-9
4E-11

2E-11

3E-7

3E-7

2E-7
2E-7

8E-8
6E-8

2E-7
2E-7

2E-7
2E-7

3E-9
3E-9

1E-9

9E-10
2E-7

2E-7

1E-8
1E-8

3E-7

3E-7

8E-8

8E-8

9E-9
7E-9

2E-8
2E-8

SE-7
4E-7

1E-6
9E-7

1E-9

1E-9

Supp. 9-6-05
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60 Neodymium- 149 W, see **Nd 4E-8 1E-4 1E-3
Y, see *Nd 3E-8 — —
60 Neodymium-151 W, see **Nd 3E-7 9E-4 9E-3
Y, see **Nd 3E-7 — —
61 Promethium-141 W, all compounds except
those given for Y 3E-7 — —
St wall — 8E-4 8E-3
Y, oxides, hydroxides,
carbides, and fluorides 2E-7 — —
61 Promethium-143 W, see “'Pm 8E-10 7E-5 7E-4
Y, see “'Pm 1E-9 — —
61 Promethium-144 W, see “'Pm 2E-10 2E-5 2E-4
Y, see “'Pm 2E-10 — —
61 Promethium-145 W, see “'Pm —_ 1E-4 1E-3
Bone surf 3E-10 — —
Y, see "'Pm 3E-10 — —
61 Promethium-146 W, see “'Pm 7E-11 2E-5 2E-4
Y, see 'Pm 6E-11 — —
61 Promethium-147 W, see 'Pm — —_ —
LLI wall 3E-10 7E-5 7E-4
Y, see “'Pm 2E-10 — —
61 Promethium-148m W, see "'Pm 4E-10 1E-5 1E-4
Y, see 'Pmm 5E-10 — —
61 Promethium-148 W, see 'Pm 8E-10 — —
LLI wall — 7E-6 7E-5
Y, see 'Pm 7E-10 — —
61 Promethium-149 W, see'*'Pm 3E-9 — —_
LLI wall — 2E-5 2E-4
Y, see 'Pm 2E-9 — —
61 Promethium-150 W, see 'Pm 3E-8 7E-5 7E-4
Y, see "'Pm 2E-8 — —
61 Promethium-151 W, see "'Pm 5E-9 2E-5 2E-4
Y. see "'Pm 4E-9 — —_
62 Samarium-141m W, all compounds 1E-7 4E-4 4E-3
62 Samarium-141 W, all compounds 2E-7 — —
St wall — 8E-4 8E-3
62 Samarium-142 W, all compounds 4E-8 1E-4 1IE3
62 Samarium-145 W, all compounds 7E-10 8E-5 8E-4
62 Samarium-146 W, all compounds — — —
Bone surf 9E-14 3E-7 3E-6
62 Samarium-147 W, all compounds — -— —_
Bone surf 1E-13 4E-7 4E-6
62 Samarium-151 W, all compounds —_ — —
LLI wall 2E-10 2E-4 2E-3
62 Samarium-153 W, all compounds 4E-9 —
LLI wall — 3E-5 3E-4
62 Samarium-155 W, all compounds 3E-7 — —
St wall — 1E-3 1E-2
62 Samarium-156 W, all compounds 1E-8 7E-5 7E-4

Supp. 9-6-05 28-44.0.28
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63
63
63
63
63
63

63

63
63
63
63

63
63
63
64

64

64

64

64

64

64

64

65
65
65
65
65
65

Europium-145
Europium-146
Europium-147
Europium-148
Europium-149

Europium-150
(12.62h)

Europium-150
(34.2y)

Europium-152m
Europium-152
Europium-154
Europium-155

Europium-156
Europium-157
Europium-158
Gadolinium-145

Gadolinium-146

Gadolinium-147

Gadolinium- 149

Gadolinium-151

Gadolinium-152

Gadolinium-153

Gadolinium-159

Terbium-147
Terbium-149
Terbium-150
Terbium-151
Terbium-153
Terbium-154

W, all compounds
W, all compounds
W, all compounds
W, all compounds
W, all compounds

W, all compounds

W, all compounds

W, all compounds
W, all compounds
W, all compounds

W, all compounds
Bone surf

W, all compounds
W, all compounds

W, all compounds

D, all compounds except

those given for W
St wall

W, oxides, hydroxides,

and fluorides

D, see °Gd
W, see °Gd

D, see *Gd
W, see °Gd

D, see Gd
W, see '¥Gd

D, see *Gd
Bone surf
W, see '°Gd

D, see *Gd
Bone surf
W, see Gd
Bone surf

D, see °Gd
Bone surf
W, see 5Gd

D, see '*Gd
W, see ¥Gd

W, all compounds
W, all compounds
W, all compounds
W, all compounds
W, all compounds

W, all compounds

28-44.0.29

3E-9
2E-9
2E-9
SE-10
4E-9
1E-8

3E-11

9E-9
3E-11
3E-11

2E-10
6E-10

8E-8

2E-7

2E-7

2E-10
4E-10

6E-9
SE-9

3E-9
3E-9

9E-10
2E-9

3E-14

1E-13

3E-10
8E-10

1E-8
8E-9

SE-8
1E-9
3E-8
1E-8
1E-8
6E-9

2E-5
1E-5
4E-5
1E-5
2E-4
4E-5

1E-5

4E-5
1E-5
7E-6
SE-5

8E-6
3E-5
3E-4

2E-4
1E-4
4E-4
1E-4
2E-3
4E4

1E-4

4E-4
IE-4
7E-5
5E-4

8E-5
3E-4
3E-3

4E-4

1E-3
7E-4
7E-4
5E-4
7E-4
2E-4

Supp. 9-6-05
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65
65

65

65
65

65
65
65

66
66
66
66
66

67
67
67
67
67
67

67
67

67
67

67
68
68
68

68
68

69

69
69

Supp. 9-6-05

Terbium-155

Terbium-156m
(5.0h)

Terbium-156m
(24.41h)

Terbium-156
Terbium-157

Terbium-158
Terbium-160
Terbium-161

Dysprosium-155
Dysprosium-157
Dysprosium-159
Dysprosium-165
Dysprosium-166

Holmium-155
Holmium-157
Holmium-159
Holmium-161
Holmium-162m

Holmium-162

Holmium-164m

Holmium-164

Holmium-166m

Holmium-166

Holmium-167
Erbium-161
Erbium-165
Erbium-169

Etbium-171
Erbium-172

Thulium-162

Thulium-166
Thulium-167

W, all compounds

W, all compounds

W, all compounds

W, all compounds

W, all compounds
LLI wall

W, all compounds
W, all compounds

W, all compounds
LLI wall

W, all compounds
W, all compounds
W, all compounds
W, all compounds

W, all compounds
LLI wall

W, all compounds
W, all compounds
W, all compounds
W, all compounds
W, all compounds

W, all compounds
St wall

W, all compounds

W, all compounds
St wall

W, all compounds

W, all compounds
LLI wall

W, all compounds
W, all compounds
W, all compounds

W, all compounds
LLT wail

W, all compounds

W, all compounds
LLI wall

W, all compounds
St wall

W, all compounds

W, all compounds
LLI wall

28-44.0.30

1E-8
4E-8

1E-8

2E-9

8E-10
3E-11
3E-10
2E-9

4E-8
9E-8
3E-9
6E-8
1E-9

2E-7
2E-6
1E-6
6E-7
4E-7
3E-6

4E-7
9E-7

9E-12
2E-9

8E-8
9E-8
3E-7
4E-9

1E-8
2E-9

4E-7

2E-8
3E-9

8E-5
2E-4

1E-4

1E-5
TE-4
2E-5
1E-5

3E-5
1E-4
3E-4
2E-4
2E-4

1E-5
6E-4
4E-3
3E-3
1E-3
TE-4

1E-2
1E-3

3E-3
9E-6

1E-5
2E-4
2E-4
9E-4

SE-S
SE-5

2E-5

1E-3
6E-5

3E-5

8E-4
2E-3

1E-3

1E-4
7E-3
2E-4
1E-4

3E-4
1E-3
3E-3
2E-3
2E-3

1E-4
6E-3
4E-2
3E-2
1E-2
TE-3

1E-1
1E-2

3E-2
9E-5

1E-4
2E-3
2E-3
9E-3

SE-4
SE-4
2E-4

1E-2
6E-4

3E-4

Q
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BUREAU OF RADIATION PROTECTION 7:28-11 App.

NS

69 Thulium-170 W, all compounds 3E-10 — —
LLI wall — 1E-§ 1E4
69 Thulium-171 W, all compounds —_ —_ —_
LLI wall 8E-10 2E4 2E-3
69 Thulium-172 W, all compounds 2E-9 —_ —_
LLI wall ' —_ 1E-5 1E-4
69 Thulium-173 W, all compounds 2E-8 6E-5 6E-4
69 Thulium-175 W, all compounds 4E-7 — —
St wall —_ 1E-3 1E-2
70 Ytterbium-162 W, all compounds except
those given for Y 4E-7 1E-3 1E-2
Y, oxides, hydroxides,
and fluorides 4E-7 —_— —
70 Ytterbium-166 W, see "*Yb 3E-9 2E-5 2E-4
Y, see "*Yb 3E-9 —_ —
70 Ytterbium-167 W, see '*Yb 1E-6 4E-3 4E-2
Y, see '“Yb 1E-6 —_— —_
70 Ytterbium-169 W, see "“Yb 1E-9 2E-5 2E-4
Y, see '*Yb 1E-9 —_ _
70 Ytterbium-175 W, see ‘“Yb SE-9 —_— —_
LLI wall — 4E-5 4E4
Y, see '*Yb SE-9 —_ —
70 Ytterbium-177 W, see "*Yb 7E-8 2E4 2E-3
Y, see '“Yb 6E-8 — —
70 Ytterbium-178 W, see '“Yb 6E-8 2E-4 2E-3
Y, see "*Yb 5E-8 —_ —_
71 Lutetium-169 W, all compounds except
those given for Y 6E-9 3E-5 3E4
Y, oxides, hydroxides,
and fluorides 6E-9 —_ _
71 Lutetium-170 W, see '““Lu 3E-9 2E-5 2E4
Y, see “*Lu 3E-9 — —
71 Lutetium-171 W, see '“Lu 3E-9 3E-5 3E-4
Y, see ""Lu 3E-9 —_ —
71 Lutetium-172 W, see "““Lu 2E-9 1E-5 1E-4
Y, see '“Lu 2E-9 — —
71 Lutetium-173 W, see "“Lu — 7E-5 7E-4
Bone surf 6E-10 _ —
Y, see “"Lu 4E-10 — -
7 Lutetium-174m W, see “Lu — - -
LLI wall SE-10 4E-5 4E-4
Y, see "“Lu 3E-10 — —
71 Lutetium-174 W, see '“Lu — TE-S TE-4
Bone surf 3E-10 —_ _—
Y, see "“Lu 2E-10 — —
71 Lutetium-176m W, see "“Lu 3E-8 1E4 1E-3
Y, "Lu 3E-8 - —
71 Lutetium-176 W, see "“Lu — 1E-S 1E4
Bone surf 2E-11 —_ _
Y, see "*Lu 1E-11 —_ —_
28-44.0.31 Supp. 5-16-05
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n

7

71

7

n

72

72

72

72

72

72

72

72

72

72

72

72

Supp. 5-16-05

Lutetium-177m

Lutetium-177

Lutetium-178m

Lutetium-178

Lutetium-179

Hafnium-170

Hafnium-172

Hafnium-173

Hafnium-175

Hafnium-177m

Hafnium-178m

Hafnium-179m

Hafnium-180m

Hafnium-181

Hafnium-182m

Hafnium- 182

Hafnium-183

W, see "“Lu
Bone surf
Y, see "““Lu

W, see "*Lu
LLI wall
Y, see "*Lu

W, see "“Lu
St wall
Y, see "“Lu

W, see "Lu
St wall
Y, see "“Lu

W, see "“Lu
Y, see "“"Lu

D, all compounds except
those given for W
W, oxides, hydroxides,
carbides, and nitrates
D, see "*Hf

Bone surf

W, see "Hf

Bone surf

D, see "Hf

W, see ""Hf

D, see "Hf

Bone surf

W, see "Hf

D, see ""Hf

W, see "Hf

D, see ™Hf

Bone surf

W, see "Hf

Bone surf

D, see "Hf

Bone surf

W, see "Hf

D, see "Hf

W, see "Hf

D, see "Hf

Bone surf

W, scc "Hf

D, see "Hf
W, see "Hf
D, see "Hf
Bone surf
W, see ""Hf
Bone surf

D, see "Hf
W, see ""Hf

28-44.0.32

—_ 1E-5 1E-4
2E-10 — —
1E-10 — - U
3E-9 — —_
— 4E-5 4E4
3E-9 _ -
3E-7 - -
— 8E-4 8E-3
2E-7 —_ -
2E-7 — —
— 6E-4 6E-3
2E-7 —_ —_
3E-8 9E-5 9E-4
3E-8 — —
8E-9 4E-5 4E-4
6E-9 - —
— 2E-5 2E4
3E-11 —_ —_
8E-11 — -
2E-8 7E-5 7E-4
2E-8 _ —
— 4E-5 4B4 :
1E-9 — — Q
2E9 —_ -
8E-8 3E-4 3E-3
1E7 - —
— 3E-6 3E-5
3E-12 - -
1E-11 — —
—_ 1E-5 1E-4
8E-10 - -
8E-10 - -
3E-8 1E-4 1E-3
4E-8 — —_
— 2E-5 2E-4
6E-10 — —
6E-10 _ -
1E7 SE-4 5E-3
2E-7 — —
2E-12 SE-6 SE-S
1E-11 — _
6E-8 3E4 3E-3
8E-8 — -



BUREAU OF RADIATION PROTECTION

7:28-11 App.

72

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

73

74
74
74
74
74
74

74

Hafnium-184

Tantalum-172

Tantalum-173

Tantalum-174

Tantalum-175

Tantalum-176

Tantalum-177

Tantalum-178

Tantalum-179

Tantalum-180m

Tantalum-180

Tantalum-182m

Tantalum-182

Tantalum-183

Tantalum-184

Tantalum-185

Tantalum-186

Tungsten-176
Tungsten-177
Tungsten-178
Tungsten-179
Tungsten-181
Tungsten-185

Tungsten-187

D, see ™Hf
W, see "Hf

W, all compounds except
those given for Y

Y, elemental Ta, oxides,
hydroxides, halides,
carbides, nitrates,

and nitrides

W, see ™Ta
Y, see "Ta
W, see ™Ta
Y, see "™Ta
W, see "Ta
Y, see ™Ta
W, see ™Ta
Y, see "Ta
W, see "™Ta
Y, see ™Ta
W, see "Ta
Y, see ™Ta
W, see "*Ta
Y, see "Ta
W, see "Ta
Y, see "Ta
W, see *Ta
Y, see "“Ta

W, see "Ta
St wall
Y, see "Ta

W, sce ™Ta

" Y, see ™Ta

W, see '"Ta
LLI wall
Y, see ™Ta

W, see ™Ta
Y, see ""Ta

W, see "Ta
Y, see "*Ta

W, see ™Ta
St wall
Y, see "Ta

D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds

D, all compounds
LLI wall

D, all compounds

28-44.0.33

1E-8
9E-9

2E-7

1E-7

3E-8
2E-8

1E-7
1E-7

2E-8
2E-8

2E-8
2E-8

3E-8
2E-8

1E-7
1E-7

8E-9
1E-9

9E-8
8E-8

6E-10
3E-11

8E-7

6E-7

SE-10
2E-10

2E9

1E-9

8E-9
7E-9

1E-7
9E-8

3E-7

3E-7
7E-8
1E-7
3E-8
2E-6
SE-8
9E-9

1E-8

3E-5

SE-4

3E4

SE-3

9E-4
4E-3
8E-4
SE-4
2E-3
2E-3
3E-3
3E-3

2E4

3E-2

1E-4

2E4
3E4

4E-3

1E-2

1E-3
3E-3
TE-4
7E-2
2E-3

4E-4
3E4

Supp. 5-16-05



7:28-11 App. ENVIRONMENTAL PROTECTION

74 Tungsten-188 . D, all compounds 2E-9 _ —_
LLI wall —_ TE-6 7E-5
75 Rhenium-177 D, all compounds except
those given for W 4E-7 — —
St wall —_ 2E-3 2E-2
W, oxides, hydroxides,
and nitrates 5E-7 — —_—
75 Rhenium-178 D, see ""Re 4E-7 - -—
St wall - 1E-3 1E-2
W, see ""Re 4E-7 — —_
75 Rhenium-181 D, see "Re 1E-8 7E-5 TE-4
W, see "Re 1E-8 — —_
75 Rhenium-182 D, see "Re 2E-8 9E-5 9E-4
(12.7h) W, see ""Re 2E-8 —_ _—
75 Rhenium-182 D, see "Re 3E9 2E-5 2E-4
(64.0 h) W, see '"Re 3E-9 —_ —
75 Rhenium-184m D, see ""Re 4E-9 3E-5 3E4
W, see '"Re 6E-10 — —_—
75 Rhenium-184 D, see '"Re SE-9 3E-5 3E4
W, see "Re 2E-9 — -
75 Rhenium-186m D, see "Re -— — —
St wall 3E-9 2E-5 2E-4
W, see ""Re 2E-10 — -
75 Rhenium-186 D, see ""Re 4E-9 3E-5 3E4
W, see ""Re 2E-9 - -
75 Rhenium-187 D, see "Re —_ 8E-3 8E-2
St wall 1E-6 — —_
W, see ""Re 1E-7 — _
75 Rhenium-188m D, see ""Re 2E-7 1E-3 1E-2
W, see "Re 2E-7 -— -—
75 Rhenium-188 D, see "Re 4E-9 2E-5 2E-4
W, see "Re 4E-9 — —_—
75 Rhenium-189 D, see ""Re 7E-9 4E-5 4E-4
W, see ""Re 6E-9 _ —_
76 Osmium-180 D, all compounds except
those given for W and Y SE-7 1E-3 1E-2
W, halides and nitrates 7TE-7 —_ —
Y, oxides and hydroxides 6E-7 —_ —_
76 Osmium-181 D, see "®Os 6E-8 2E4 2E-3
W, see '“Os 6E-8 _— —
Y, see "“Os GE-8 —_ —_
76 Osmium- 182 D, see "Os 8E-9 3E-5 3E-4
W, see "Os 6E-9 —_ —_
Y, see '“Os 6E-9 —_ —_
76 Osmium-185 D, see °Os 7E-10 3E-5 _—
W, see "Os 1E-9 — —
Y, see "Os 1E9 —_ -_
76 Osmium-189m D, see "Os 3E-7 1E-3 1E-2
W, see "*’Os 3E-7 — —
Y, see "Os 2E-7 —_ —_

Supp. 5-16-05 28-44.0.34
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76

76

76

76

77

77

77

77

77

77

77

71

77

77

7

Osmium-191m

Osmium-191

Osmium-193

Osmium-194

Iridium-182

Iridium-184

Iridium- 185

Iridium-186

Iridium-187

Iridium-188

Iridium-189

Iridium-190m

Iridium-190

Iridium-192m

Iridium-192

D, see *Os
W, see '“Os
Y, see "™0s

D, see "*Os
LLI wall

W, see *Os
Y, see Os

D, see 'YOs
LLI wall

W, see "“0s
Y, see ¥Os

D, see "Os
LLi wall

W, see “Os
Y, see "*Os

D, all compounds except
those given for W and Y

St wall

W, halides, nitrates,

and metallic iridium

Y, oxides and hydroxides

D, see "Ir
W, see "“Ir
Y, see “Ir

D, see "™Ir
W, see '""Ir
Y, see ""Ir

D, see "“Ir
W, see "“Ir
Y, see "“Ir

D, see “Ir
W, see "Ir
Y, see "Ir

D, see "Ir
W, see "Ir
Y, see "“Ir

D, see ™Ir
LLI wall

W, see "I
Y, see "I

D, see “Ir
W, see “Ir
Y, see "I

D, see ™Ir
W, see "“Ir
Y, see "®Ir

D, see "Ir
W, see ""Ir
Y, see "Ir

D, see "Ir
W, see "“Ir
Y, see "“Ir

28-44.0.35

4E-8
3E-8

"2E-8

3E-9

2E-9
2E-9

6E-9

4E-9
4E-9

6E-11

8E-11
1E-11

2E-7

2E-7
2E-7

3E-8
5E-8
4E-8

2E-8
2E-8
1E-8

1E-8
9E-9
8E-9

SE-8
4E-8
4E-8

6E-9
SE-9
SE-9

7E9

SE-9
SE9

3E-7
3E-7
3E-7

1IE9
1E-9
1E-9

1E-10
3E-10
2E-11

4E-10
6E-10
3E-10

2E-3

3E4

Supp. 5-16-05
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7 Iridium-194m D, see "I 1E-10 9E-6 9E-5
W, see "I 2E-10 — —
Y, see It 1E-10 _ - U
7 Tridium-194 D, see "I 4E-9 1E-5 1E-4
W, see "Ir 3E9 — _—
Y, see "Ir 3E9 _ —_
77 Iridium-195m D, see "I 3E-8 1E-4 1E-3
W, see "®Ir 4E-8 — —
Y, see "Ir 3E-8 —_ —
77 Iridium-195 D, see ™Ir 6E-8 2E4 2E-3
W, see "“Ir 7E-8 — —_—
Y, see "I 6E-8 _— —
78 Platinum-186 D, all compounds SE-8 2E4 2E-3
78 Platinum-188 D, all compounds 2E-9 2E-5 2E-4
78 Platinum-189 D, all compounds 4E-8 1E-4 1E-3
78 Platinum-191 D, all compounds 1E-8 5E-5 SE-4
78 Platinum-193m D, all compounds 8E-9 —_ —
LLI wall —_ 4E-5 4E-4
78 Platinum-193 D, all compounds 3E-8 — —_
LLI wall —_ 6E-4 6E-3
78 Platinum-195m D, all compounds 6E-9 — —
LLI wall — 3E-S 3E4
78 Platinum-197m D, all compounds 6E-8 2E4 2E-3
78 Platinum-197 D, all compounds 1E-8 4E-5 4E-4 O
78 Platinum-199 D, all compounds 2E-7 TE-4 7E-3
78 Platinum-200 D, all compounds 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds except
those given for W and Y 4E-8 1E4 1E-3
W, halides and nitrates 3E-8 - -~
Y, oxides and hydroxides 3E-8 —_ —_
79 Gold-194 D, see "'Au 1E-8 4E-5 4E-4
W, see Au 8E-9 — —
Y, see *Au 7E9 —_ —_
79 Gold-195 D, see Au 2E-8 7E-5 7E-4
W, see "Au 2E-9 —_ —_
Y, see "Au 6E-10 — —_—
79 Gold-198m D, see Au 4E-9 1E-5 1E-4
W, see "Au 2E-9 — —
Y, sce. ""Au 2E-9 - —
79 Gold-198 D, see Au SE-9 2E-5 2E-4
W, see "“Au 3E-9 — —
Y, see PAu 2E9 —_ -
79 Gold-199 D, see "Au 1E-8 — —_
LLI wall — 4E-5 4E4
W, see ""Au 6E-9 _— —_
Y, see " Au SE-9 -— -
79 Gold-200m D, see “Au SE-9 2E-5 2E4
W, see "Au 4E-9 — —_— Q
Y, see "Au 3E-9 : — —_

Supp. 5-16-05 28-44.0.36
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79

79

80

80

80

80

80

80

80

80

80

81

81

81
81
81

Gold-200

Gold-201

Mercury-193m

Mercury-193

Mercury-194

Mercury-195m

Mercury-195

Mercury-197m

Mercury-197

Mercury-199m

Mercury-203

Thallium-194m

Thallium-194

Thallium-195
Thallium-197
Thallium-198m

D, see ' Au
W, see 'Au
Y, see Au

D, see '**Au
St wall

W, see P Au
Y, see "% Au

Vapor

Organic D

D, sulfates

W, oxides, hydroxides,
halides, nitrates, and
sulfides

Vapor
Organic D

D, see '*™Hg
W, see '*"Hg

Vapor
Organic D

D, see **"Hg
W, see *"Hg

Vapor
Organic D

D, see '*"Hg
W, see '*"Hg

Vapor
Organic D

D, see '**"Hg
W, see 1%™Hg

Vapor
Organic D

D, see'*™Hg
W, see 1*™Hg

Vapor
Organic D

D, see '*™Hg
W, see '"Hg
Vapor
Organic D

St wall

D, see '*"Hg
W, see 1°"Hg

Vapor
Organic D

D, see *"Hg
W, see 1%"Hg

D, all compounds
St wall

D, all compounds
St wall

D, all compounds
D, all compounds

D, all compounds

28-44.0.37

9E-8
1E-7
1E-7

3E-7

3E-7
3E-7

1E-8
2E-8
1E-8

1E-8

4E-8
9E-8
6E-8
6E-8

4E-11
4E-11
6E-11
2E-10

6E-9
8E-9
7E-9
5E-9

4E-8
6E-8
SE-8
SE-8
7E-9
1E-8
1E-8
7E-9
1E-8
2E-8
2E-8
1E-8
1E-7
2E-7

2E-7
2E-7

1E-9
1E-9
2E-9
2E-9

2E-7

8E-7

2E-7
2E-7
8E-8

3E-4
2E-4

2E-7
1E-5

4E-5
3E-5

2E-4
2E-4

SE-5
4E-5

9E-5
8E-5

1E-3
8E-4

7E-6
3E-5

1E-3

4E-3
9E-4
1E-3
4E-4

4E-3

3E-3
2E-3

2E-6
1E-4

4E-4
3E-4

2E-3
2E-3

SE-4
4E-4

9E-4
8E-4

1E-2
8E-3

7E-5
3E-4

1E-2

4E-2
9E-3
1E-2
4E-3

Supp. 9-6-05
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81
81
81
81
81
81
82
82
82
82
82
82
82
82
82
82
82

82
82

82
83

83
83
83
83
83
83

83

83

83

Supp. 9-6-05

Thallium-198
Thallium-199
Thallium-200
Thallium-201
Thallium-202
Thallium-204
Lead-195m
Lead-198
Lead-199
Lead-200
Lead-201
Lead-202m
Lead-202
Lead-203
Lead-205
Lead-209
Lead-210

Lead-211
Lead-212

Lead-214
Bismuth-200

Bismuth-201

Bismuth-202

Bismuth-203

Bismuth-205

Bismuth-206

Bismuth-207

Bismuth-210m

Bismuth-210

Bismuth-212

D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds
D, all compounds

D, all compounds
Bone surf

D, all compounds

D, all compounds
Bone surf

D, all compounds

D, nitrates

W, all other compounds

D, see 2°Bi
W, see 2°Bj
D, see *Bi .
W, see 2°Bi
D, see 2°°Bj
W, see 2°Bi
D, see 2°Bj
W, see 2°B1
D, see *°Bj
W, see 2°Bj
D, see 2°Bi
W, see 2°Bi
D, see 2°Bi
Kidneys

W, see 2°Bj
D, see 2°Bi
Kidneys

W, see’®Bi
D, see X°Bi
W, see 2°Bi

28-44.0.38

SE-8
1E-7
2E-8
3E-8
7E-9
3E-9
3E-7
9E-8
1E-7
9E-9
3E-8
4E-8
7E-11
1E-8
2E-9
8E-8

6E-13
9E-10
SE-11

1E-9
1E-7
1E-7
4E-8
5E-8
6E-8
1E-7
9E-9
9E-9
3E-9
2E-9
2E-9
1E-9
2E-9
SE-10

9E-12
9E-13

SE-10
4E-11

3E-10
4E-10

3E-4
9E-4
1E-4
2E-4
5E-5
2E-5
8E-4
4E-4
3E-4
4E-5
1E-4
1E-4
2E-6
TE-5
5E-5
3E-4
1E-8
2E-4
2E-6
1E-4
4E-4

2E-4

2E-4

3E-5

2E-5

9E-6

1E-5

8E-7

1E-5

7E-5

3E-3
9E-3
1E-3
2E-3
SE-4
2E-4
8E-3
4E-3
3E-3
4E-4
1E-3
1E-3
2E-5
TE-4
SE-4
3E-3

1E-7
2E-3
2E-5
1E-3
4E-3

2E-3

2E-3

3E-4

2E-4

9E-5

1E-4

9
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83

83

84

84

84

84

85

85

86

86

87
87
88

88

88

88

88

88

89

89

Bismuth-213

Bismuth-214

Polonium-203

Polonium-205

Polonium-207

Polonium-210

Astatine-207

Astatine-211

Radon-220

Radon-222

Francium-222
Francium-223

Radium-223

Radium-224

Radium-225

Radium-226

Radium-227

Radium-228

Actinium-224

Actinium-225

D, see *°Bi
W, see 2°Bi

D, see *°Bj
St wall
W, see *°Bij

D, all compounds except
those given for W

W, oxides, hydroxides,
Wand nitrates

D, see 2*Po
W, see 2%°Po

D, see 2%*Po
W, see 2°Po

D, see *°Po
W, see 2°Po

D, halides
w

D, halides
\'Y

With daughters removed
With daughters present

With daughters removed
With daughters present

D, all compounds
D, all compounds

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

D, all compounds except
those given for Wand Y
LLI wall

W, halides and nitrates
Y, oxides and hydroxides

D, see *Ac
LLI wall

W, see 2*Ac
Y, see 2*Ac

28-44.0.39

4E-10
SE-10

1E-9

1E-9

9E-8

1E-7

SE-8
1E-7

3E-8
4E-8

9E-13
9E-13

4E-9
3E-9

1E-10
8E-11

2E-8
3E-11

1E-8
1E-10

6E-10
1E-9
9E-13

2E-12

9E-13

9E-13

3E-8
2E-12

5E-11
7E-11
6E-11

7E-13
9E-13
9E-13

1E-4

3E-4

3E-4

3E-4

1E-4

4E-8

8E-5

2E-6

1E-3

3E-3

3E-3

3E-3
1E-3
4E-7
8E-4

2E-5

3E-4
8E-5

1E-6

Supp. 9-6-05
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89 Actinium-226 D, see **Ac — — —
LLI wall SE-12 2E-6 2E-5
W, see 2*Ac 7E-12 — —
Y, see **Ac 6E-12 — —
89 Actinium-227 D, see *Ac —_ — —
Bone surf 1E-15 SE-9 SE-8
W, see 2*Ac — — —
Bone surf 4E-15 — —
Y, see Z*Ac 6E-15 — —
89 Actinium-228 D, see “Ac — 3E-5 3E-4
Bone surf 2E-11 — —
W, see 2*Ac — — —
Bone surf 8E-11 — —
Y, see 2*Ac 6E-11 — —
90 Thorium-226 W, all compounds except
those given for Y 2E-10 — —_
St wall — 7E-5 7E-4
Y, oxides and hydroxides 2E-10 — —
90 Thorium-227 W, see 25Th SE-13 2E-6 2E-5
Y, see °Th 5E-13 — —
90 Thorium-228 W, see 225Th —_ — —
Bone surf 3E-14 2E-7 2E-6
Y, see 2°Th 2E-14 — —_
90 Thorium-229 W, see 2°Th — — —
Bone surf 3E-15 2E-8 2E-7
Y, see ??%Th — — —
Bone surf 4E-15 — —
920 Thorium-230 W, see 2°Th — — —
Bone surf 2E-14 1E-7 1E-6
Y, see Th — — —
Bone surf 3E-14 — —
90 Thorium-231 W, see 225Th 9E-9 5E-5 5E-4
Y, see 2°Th 9E-9 — —
90 Thorium-232 W, see 226Th — — —
Bone surf 4E-15 3E-8 3E-7
Y, see Th — — —
Bone surf 6E-15 — —
90 Thorium-234 W, see 22°Th 3E-10 — —
LLI wall — 5E-6 SE-5
Y, see 2°Th 2E-10 — —
91 Protactinium-227 W, all compounds except
those given for Y 2E-10 5E-5 SE-4
Y, oxides and hydroxides 1E-10 — —
91 Protactinium-228 W, see ?’Pa — 2E-5 2E-4
Bone surf 3E-11 — —
see 2'Pa 2E-11 — —
91 Protactinium-230 W, see 2'Pa 7E-12 —_ —_
Bone surf — 1E-5 1E-4
Y, see #*'Pa 5E-12 — _
91 Protactinium-23 | W, see *'Pa — — —
Bone surf 6E-15 6E-9 6E-8
Y, see 2'Pa — — —
Bone surf 8E-15 — —

Supp. 9-6-05 28-44.0.40



®

BUREAU OF RADIATION PROTECTION

7:28-11 App.

91

91

91

92

92

92

92

92

92

92

92

92

92

Protactinium-232

Protactinium-233

Protactinium-234

Uranium-230

Uranium-231

Uranium-232

Uranium-233

Uranium-234

Uranium-235

Uranium-236

Uranium-237

Uranium-238

Uranium-239

W, see *'Pa
Bone surf
Y, see ®'Pa
Bone surf

W, see *'Pa
LLI wall
Y, see *'Pa

W, see ¥'Pa
Y, see ¥'Pa

D, UF,, UOF,,
UO,,(NO,),

Bone surf

W, UO,, UF,, UC],
Y, UO,, U30,

D, see *°U
LLI wall

W, see U
Y, see *U

D, see *°U
Bone surf

W, see U
Y, see U

D, see *°U
Bone surf

W, see U
Y, see U

D, see U
Bone surf

W, see U
Y, see *°U

D, see U
Bone surf

W, see U
Y, see *°U

D, see U
Bone surf

W, see U
Y, s.e ™U

D, see *U
LLI wall

W, see U
Y, see U

D, see ™U
Bone surf

W, see U
Y, see U
D, see *U

W, see *’U
Y, see U

28-44.0.41

8E-11

1E-10

1E-9

8E-10

1E-8
9E-9

8E-13
SE-13
4E-13

1E-8

8E9
6E-9

6E-13
SE-13
1E-14

3E-12
1E-12
SE-14

3E-12
1E-12
SE-14

3E-12
1E-12
6E-14

3E-12
1E-12
6E-14

4E-9

2E-9
2E-9

3E-12
1E-12
6E-14

3E-7
2E-7
2E-7

2E-5

2E-4

Supp. 5-16-05



:128-11 App.

ENVIRONMENTAL PROTECTION

92

92

93

93
93
93

93
93
93
93
93
93
94
94

94

94

94

94

94

94

Supp. 5-16-05

Uranium-240

Uranium-natural

Neptunium-232

Neptunium-233
Neptunium-234
Neptunium-235

Neptunium-236

(1.15E+5 y)
Neptunium-236

(22.5h)
Neptunium-237
Neptunium-238
Neptunium-239
Neptunium-240
Plutonium-234

Plutonium-235

Plutonium-236

Plutonium-237

Plutonium-238

Plutonium-239

Plutonium-240

Plutonium-241

D, see U
W, see U
Y, see U
D, see *°U
Bone surf

W, see U
Y, see *°U

W, all compounds
Bone surf

W, all compounds
W, all compounds

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
LLI wall

W, all compounds

W, all compounds
except PuO,
Y, PuO,

W, see *'Pu
Y, see *'Pu
W, see “Pu

Bone surf
Y, see *'Pu

W, see Pu
Y, see *'Pu
W, see ™Pu
Bone surf
Y, see *Pu
W, see *'Pu
Bone surf
Y, see *‘Pu
Bone surf
W, see *'Pu
Bone surf
Y, see *Pu
Bone surf
W, see *Pu
Bone surf
Y, see ““Pu
Bone surf

28-44.0.42

SE-9
4E-9
3E-9
3E-12
9E-13
9E-14

6E-9
4E-6
4E-9

2E-9

8E-14
1E-10
1E-14

2E-10
3E9

1E-7

3E-10
3E-10

4E-6
3E-6

SE-14
6E-14

SE-9
4E-9

2E-14
2E-14

2E-14

2E-14

2E-14
2E-14
8E-13

1E-12

2E-5

2E4

2E-2

1E-1
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94

9%

94

94

94

95

95

95
95
95

95

95

95

95

95

95
95

95
96
96

96

96

96

96

Plutonium-242

Plutonium-243

Plutonium-244

Plutonium-245

Plutonium-246

Americium-237

Americium-238

Americium-239
Americium-240

Americium-241

Americium-242m

Americium-242

Americium-243

Americium-244m

Americium-244

Americium-245

Americium-246m

Americium-246
Curium-238
Curium-240

Curium-241

Curium-242

Curium-243

Curium-244

Curium-245

W, see *Pu
Bone surf
Y, see *Pu
Bone surf

W, see ™Pu
Y' SCe z.'uPu

W, see *Pu
Bone surf
Y, see *Pu
Bone surf

W, see ™Pu
Y, see *Pu

W, see ™Pu
LLI wall
Y, see **Pu

W, all compounds

W, all compounds
Bone surf

W, all compounds
W, all compounds

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
St wall

W, all compounds
Bone surf

W, all compounds

W, all compounds
St wall

W, all compounds
W, all compounds

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

W, all compounds
Bone surf

28-44.0.43

2E-14

2E-14
SE-8
SE-8

2E-14

2E-14

6E-9
6E-9

4E-10

4E-10
4E-7

9E-9
2E-8
4E-9

2E-14
2E-14
1E-10
2E-14
1E8

4E-10
1E-7
3E-7

1E-7
2E-9

9E-13
SE-11
4E-13
2E-14
3E-14

2E-14

2E-7

Supp. 5-16-05
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96 Curium-246 W, ail compounds — — —
Bone surf 2E-14 2E-8 2E-7
96 Curium-247 W, all compounds —_ —_ —_— d
Bone surf 2E-14 2E-8 2E-7
926 Curium-248 W, all compounds — —_ —_
Bone surf 4E-15 5E-9 SE-8
96 Curium-249 W, all compounds — 7E-4 TE-3
Bone surf 4E-8 — —_
96 Curium-250 W, all compounds —_ — -
Bone surf 8E-16 9E-10 9E-9
97 Berkelium-245 W, all compounds 2E-9 3E-5 3E4
97 Berkelium-246 W, all compounds 4E-9 4E-5 4E-4
97 Berkelium-247 W, all compounds — -— —_—
Bone surf 1E-14 2E-8 2E-7
97 Berkelium-249 W, all compounds —_ —_ —_—
Bone surf 5E-12 6E-6 6E-5
97 Berkelium-250 W, all compounds —_ 1E-4 1E-3
Bone surf 1E-9 —_ —_—
98 Californium-244 W, all compounds except
those given for Y 8E-10 —_ —
St wall — 4E-4 4E-3
Y, oxides and hydroxides 8E-10 —_ -—
98 Californium-246 W, see *Cf 1E-11 SE-6 5E-5
Y, see *“Cf 1E-11 — —_
98 Californium-248 W, see *“Cf — — — ’\)
Bone surf 2E-13 2E-7 2E-6
Y, see *Cf 1E-13 —_ —
98 Californium-249 W, see *Cf - — —
Bone surf 1E-14 2E-8 2E-7
Y, see *“Cf — —_ —_
Bone surf 2E-14 —_ —
98 Californium-250 W, see *“Cf — - —_—
Bone surf 3E-14 3E-8 3E-7
Y, see 2“Cf 4E-14 — —
98 Californium-251 W, see *Cf — — —
Bone surf 1E-14 2E-8 2E-7
Y, see *“Cf — — —_
Bone surf 2E-14 — —_
o8 Californium-252 W, see *‘Cf — - —_
Bone surf 5E-14 7E-8 7E-7
Y, see *“Cf SE-14 —_ -
98 Californium-253 W, see *“Cf 3E-12 — —
Bone surf —_ 5E-6 SE-5
Y, see *Cf 2E-12 — —
98 Californium-254 W, see *Cf 3E-14 3E-8 3E-7
Y, see **Cf 2E-14 — —
99 Einsteinium-250 W, all compounds —_— 6E-4 6E-3
Bone surf 2E9 — —
99 Einsteinium-251 W, all compounds

— 1E-4 1E-3 \)
Bone surf 2E-9 _— —

Supp. 5-16-05 28-44.0.44
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@ “Submersion” means that values given are for submersion in a hemispherical semi-infinite cloud of airborne material.

Note:

28-44.0.45

99 Einsteinium-253 W, all compounds 2E-12 2E-6 2E-5
99 Einsteinium-254m W, all coipounds 1E-11 — —
LLI wall — 4E-6 4E-5
99 Einsteinium-254 W, all compounds — — —
Bone surf 2E-13 2E-7 2E-6
100 Fermium-252 W, all compounds 2E-11 6E-6 6E-5
100 Fermium-253 W, all compounds 1E-11 1E-5 1E-4
100 Fermium-254 W, all compounds 1E-10 4E-5 4E-4
100 Fermium-255 W, all compounds 3E-11 TE-6 7TE-5
100 Fermium-257 W, all compounds — — —_
Bone surf 3E-13 SE-7 5E-6
101 Mendelevium-257 W, all compounds — 1E-4 1E-3
Bone surf 1E-10 — —
101 Mendelevium-258 W, all compounds — — —_
Bone surf 5E-13 6E-7 6E-6
—_ Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous fis-
sion and with radioactive half-
life less than 2 hours v Submersion® 1E-9 —_ —
— Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous fis-
sion and with radioactive half-
life greater than 2 hours.. . .. 1E-12 1E-8 1E-7
— Any single radionuclide not listed
above that decays by alpha emission
or spontaneous fission, or any mix-
ture for which either the identity
or the concentration of any radio-
nuclide in the mixture is not
known. . .. 1E-15 2E-9 2E-8
Footnotes:

Supp. 9-6-05
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1. If the identity of each radionuclide in the mixture is not known, but it is known that certain radionuclides specified in this section are not
present in the mixture, the effluent and sewage concentrations for the mixture are the lowest values specified in this section for any
radionuclide that is not known to be absent from the mixture; or

If it is known that Ac-227-D,W,Y, Th-229-W.Y,
Th-232-W,Y, Pa-231-W,Y, Cm-248-W, and
Cm-250-W are not present 1E-14 — —

If, in addition, it is known that Sm-146-W,

(Gd-148-D,W, Gd-152-D, Th-228-W.,Y, Th-230-W,Y,

U-232-Y, U-233-Y, U-234-Y, U-235-Y, U-236 Y,

U-238-Y, U-Nat-Y, Np-236-W, Np-237-W, Pu-236-W,Y,

Pu-238-W.,Y, Pu-239-W,Y, Pu-240 W.Y, Pu-242-W,Y,

Pu-244-W,Y, Am-241-W, Am-242m-W, Am-243-W,

Cm-243-W, Cm-244-W, Cm-245-W, Cm-246-W,

Cm-247-W, Bk-247-W, Cf-249-W.,Y, Cf-250-W,Y,

Cf-251-W,Y, C£-252-W,Y, and Cf-254-W,Y

are not present ' 1E-13 — —_

If, in addition, it is known that Sm-147-W,

Gd-152-W, Pb-210-D, Bi-210m-W, Po-210-D,W,

Ra-223-W, Ra-225-W, Ra-226-W, Ac-225-D,W.,Y,

Th-227-W,Y, U-230-D,W,Y, U-232-D,W, U-Nat-W,

Pu-241-W, Cm-240-W, Cm-242-W, Cf-248-W.,Y,

Es-254-W, Fm-257-W, and Md-258-W are not

present 1E-12 — —

If, in addition it is known that Fe-60,

Sr-90, Cd-113m, Cd-113, In-115, I-129,

Cs-134, Sm-145, Sm-147, Gd-148, Gd-152,

Hg-194 (organic), Bi-210m, Ra-223, Ra-224,

Ra-225, Ac-225, Th-228, Th-230, U-233, U-234,

U-235, U-236, U-238, U-Nat, Cm-242, Cf-248,

Es-254, Fm-257, and Md-258 are not present —_ 1E-6 1E-5

2. If the identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived as follows: determine,
for each radionuclide in the mixture, the ratio between the concentration present in the mixture and the concentration otherwise established
in Appendix A for the specific radionuclide when not in a mixture. The sum of such ratios for all of the radionuclides in the mixture may
not exceed “1” (i.e., “unity™).

Example: If radionuclides “A,” “B,” and “C” are present in concentrations C,, Cp, and Cg, and if the applicable effluent concentrations
(EC) are EC,, ECg, and ECq, respectively, then the concentrations shall be limited so that the following relationship exists:

C A CB CC
— + — + — < 1

ECa ECg ECc

New Rule, R.2005 d.156, effective May 16, 2005.

See: 36 N.LR. 2336(a), 37 N.J.R. 1826(a).
Administrative corection. SUBCHAPTER 12. REMEDIATION STANDARDS

See: 37 N.J.R. 3343(a). FOR RADIOACTIVE MATERIALS

7:28-12.1 Purpose and scope

The purpose of this subchapter is to establish minimum
standards for the remediation of real property contaminated
by radioactive materials. This subchapter also provides
direction on remediating a site contaminated with radio-
active materials with regard to sampling, surveying,

Supp. 9-6-05 28-44.0.46 Next Page is 28-44.0.46.1



7:28-11 App. ENVIRONMENTAL PROTECTION

and laboratory requirements, remedial action selection, and 1. Remediation of radioactive contamination of real
remedial action requirements. property by any technologically enhanced naturally
occurring radioactive materials;

2. Remediation of radioactive contamination of real

7:28-12.2 Applicability - !
property by accelerator-produced radionuclides; and

(a) The standards in this subchapter are applicable to:

Next Page is 28-44.0.47 28-44.0.46.1 Supp. 9-6-05
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3. Any other remediation of radioactive contamina-
tion including, without limitation, any remediation pursu-
ant to: the Spill Compensation and Control Act, N.J.S.A.
58:10-23.11 et seq.; the Water Pollution Control Act,
N.J.S.A. 58:10A-1 et seq.; the Industrial Site Recovery
Act, N.J.S.A. 13:1K-6 et seq.; the Solid Waste Manage-
ment Act, N.J.S.A. 13:1E-1 et seq.; the Comprehensive
Regulated Medical Waste Management Act, N.JS.A.
13:1E-48.1 et seq.; the Major Hazardous Waste Facilities
Siting Act, N.J.S.A. 13:1E-49 et seq.; the Sanitary Landfill
Facility Closure and Contingency Fund Act, N.J.S.A.
13:1E-100 et seq.; the Regional Low Level Radioactive
Waste Disposal Facility Siting Act, N.J.S.A. 13:1E-177 et
seq.; any law or regulation by which the State may compel
a person to perform remediation activities; or N.J.A.C.
7:26C.

(b) The standards in this subchapter are not applicable
to:

1. Materials containing naturally occurring radionu-
clides whose concentrations have not been technologically
enhanced; or

2. Coal ash that has been or is being used in:

i. The manufacture of construction materials includ-
ing, but not limited to, cinder blocks, concrete products
and roofing materials;

ii. Road construction materials including, but not
limited to, asphalt filler or road base material; or

iii. Landfill cover.

(c) The Department shall apply the radiation soil
standards in this chapter at applicable sites as “Applica-
ble or Relevant and Appropriate Requirements” as
defined in the Comprehensive Environmental Re-
sponse, Compensation and Liability Act, 42 U.S.C.
§§ 9601 et seq.

7:28-12.3 Definitions

The following words and terms, when used in this sub-
chapter, shall have the following meanings, unless the con-
text clearly indicates otherwise:

“Appropriate period of time” means the length of time
required for the radionuclide to decay seven half-lives.

Next Page is 28-44.1
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“Committed dose equivalent” means the total dose equiv-
alent averaged throughout any body tissue in the 50 years
after intake of a radionuclide into the body.

“Committed effective dose equivalent” means the sum of
the products of the committed dose equivalents to individual
tissues resulting from an intake of a radionuclide multiplied
by the appropriate weighting factor (W;) indicated below:

Organ or Tissue Wr
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone Surfaces 0.03
Remainder 0.30*
Whole Body (external) 1.00

*0.30 results from 0.06 for each of five “remainder”
organs (excluding the skin and the lens of the eye) that
receive the highest doses.

“Deep-dose equivalent” means, applied to external whole-
body exposure, the dose equivalent at a tissue depth of one
centimeter.

“Derived concentration guideline level” means the ra-
dionuclide-specific activity concentration corresponding to
the release criterion.

“Design features” means those features of a remediation
that do not rely on additional expenditures after installation
to achieve their intended purpose.

“Dose equivalent” means the product of the absorbed
dose (D), the quality factor (Q), and other modifying factors
(N). For purposes of this definition, N = 1.

“Engineering controls” means any mechanism to contain
or stabilize contamination or ensure the effectiveness of a
remedial action. Engineering controls under this subchapter
may include, without limitation, caps, covers, dikes,
trenches, leachate collection systems, radon remediation
systems, signs, fences and physical access controls.

“Final status survey” is a survey or analysis, performed
after remediation, which provides data that demonstrates
that all radiological parameters satisfy the remediation stan-
dards.
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“Institutional controls” means a mechanism used to limit
human activities at or near a contaminated site, or to ensure
the effectiveness of the remedial action over time, when
contaminants remain at a site in levels or concentrations
above the applicable remediation standard that would allow
unrestricted use of that property. Institutional controls under
this subchapter may include, without limitation, structure,
land and natural resource use restrictions, well restriction
areas, classification exception areas, deed notices, and
declarations of environmental restrictions.

“Intake dose” means the annual radiation dose to a person
from all potential intake pathways (exclusive of radon
inhalation), including the ingestion of water, direct ingestion
of soil, intake of foods, and the inhalation of resuspended
particulate matter (in committed effective dose equivalent).

“Limited restricted-use remedial action” means any remedial
action that requires the continued use of institutional controls but
does not require the use of an engineering control.

“Natural background radionuclide concentration” means
the average value of a particular radionuclide concentration in
soils measured in areas in the vicinity of the site, in an area
that has not been influenced by localized human activities,
including the site’s prior or current operations.

“Quality factor” means the factor by which absorbed doses
are multiplied to obtain a quantity that expresses the
effectiveness of the absorbed dose on a common scale for all
types of ionizing radiation.

“Radioactive contamination or radioactive contaminant”
means the collective amount of radiation emitted from one or
more radionuclides in the soil at concentrations above natural
background levels.

“Radioactive materials” means any material, solid, liquid,
or gas, that emits radiation spontaneously.

“Radionuclide” means a type of atom that spontaneously
undergoes radioactive decay.

“Regional natural background variation” means the best
Department estimate, based on available data, of a region’s
naturally experienced variation in radiation dose from mean
levels that are commonly and consistently experienced by
persons in the State.

“Remedial action” means those actions taken at a site, or
offsite if a radioactive contaminant has migrated or is migrating
there from a radioactively contaminated site as may be required
by the Department, including, without limitation, removal,
treatment, containment, transportation, securing, or other
engineering or treatment measures, whether to an unrestricted
use or otherwise, designed to ensure that any discharged
radioactive contaminant at the site, or that has migrated or is
migrating from the site, is remediated in compliance with the
applicable remediation standards in this subchapter.

28-44.1

“Remediation” or “remediate” means all necessary actions
to investigate and cleanup or respond to any known,
suspected, or threatened discharge of radioactive
contaminants, including, as necessary, the preliminary
assessment, site investigation, remedial investigation, and
remedial action.

“Remediation standards” means the combination of
numeric standards that establish a level or concentration, and
narrative standards, to which radioactive contaminants must
be treated, removed or otherwise cleaned for soil, ground
water or surface water, as provided by the Department
pursuant to N.J.S.A. 58:10B-12, in order to meet the health
risk or environmental standards.

“Residual radionuclides” means the concentration of
radionuclides remaining after the remediation is successfully
completed, excluding background.

“Restricted use remedial action” means any remedial
action that requires the continued use of engineering and
institutional controls in order to meet the established health
risk or environmental standards.

“Technologically enhanced naturally occurring radioactive
materials” means any naturally occurring radioactive materials
whose radionuclide concentrations or potential for human
exposure have been increased by any human activities.

“Total effective dose equivalent” means the sum of the
deep-dose equivalent (for external exposures) and the
committed effective dose equivalent (for internal exposures).

“Uncontaminated surface soil” means soil whose average
natural background radionuclide total concentrations are less
than the limits for residual radionuclides, and cannot exceed
the background established for the site by more than two
standard deviations.

“Unrestricted use remedial action” means any remedial action
that does not require the continued use of engineering or
institutional controls in order to meet the established standards.

“Vertical extent” means the average depth, measured in
feet, of the post-remediation radioactive contamination over
an affected area.

7:28-12.4 General requirements

(a) Any person conducting remediation pursuant to this
subchapter shall comply with the requirements of N.J.A.C.
7:26E, Technical Requirements for Site Remediation,
excluding those sections related to sampling, surveying, and
background investigations. Sampling, surveying and
laboratory requirements shall be in accordance with N.J.A.C.
7:28-12.5.

(b) Compliance with this subchapter shall not relieve any
person from complying with more stringent cleanup standards or
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provisions imposed by any other applicable statute, rule or
regulation.

7:28-12.5 Sampling, surveying and laboratory
requirements

(a) Facilities licensed under 10 C.F.R. Part 50 that have
Nuclear Regulatory Commission-approved quality assurance
plans are exempt from the requirements of this section.
Otherwise, in addition to the requirements in N.J.A.C. 7:26E
Appendix A 1V.l, persons responsible for conducting
remediations shall include the following in the radionuclide
analysis reports:

1. Report final results as a value plus or minus the
associated error for each sample;

2. Report data as calculated, and not report “less than”
values for any sample;

3. Report minimum detectable activities;

4. Calculate results for single sample and composites to
the sample collection period mid point;

5. Provide a quantitation report; and
6. Provide copies of the instrument run logs.

(b) If available, persons responsible for conducting
remediations shall provide:

1. The Gamma Spectroscopy Report which includes
sample specific header information, peak search, peak

identification, background subtraction, activity, and
minimum detectable activity;
2. The Gross Beta calculation worksheets and

computer generated result forms;

3. Radiochemical Iodine calculation worksheets and
computer generated result forms;

4. Liquid Scintillation calculation worksheets and
computer-generated result forms; and

5. Gross Alpha and Gross Beta, radium-226, uranium,
and strontium-89 and 90 calculation worksheets and
computer-generated result forms.

(c) For radionuclides, analytical methods contained in the
following publications, incorporated herein by reference, or
equivalents as approved by the Department, shall be used for
determining radionuclide concentrations and/or radiation levels:

1. U.S. Environmental Protection Agency; “Prescribed
Procedures for Measurement of Radioactivity in Drinking
Water,” EPA 600/4-80-32, as amended and supplemented.
This document may be obtained from the USEPA National
Air and Radiation Environmental Laboratory, 540 S.
Morris Ave., Montgomery, AL 36115-2601;
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2. US. Department Of Energy; “Environmental
Measurements Laboratory—Procedures Manual,” HASL-
300, 27th Ed., Vol. 1, as amended and supplemented. This
document may be obtained from the US Department of
Energy, Environmental Measurements Laboratory, 201
Varick St., 5th Floor, New York, NY 10014-4811; and/or

3. U.S. Environmental Protection Agency Eastern
Environmental Radiation Facility; “Radiochemistry
Procedures Manual,” EPA 520/5-84-006, as amended and
supplemented. This document may be obtained from the
address in (¢)1 above.

(d) Any laboratory providing radiological analysis for soil
shall be certified pursuant to N.J.A.C. 7:18 for radionuclide
analysis in water and, in addition, shall have participated in
and passed a soil intercomparison analysis administered by
either the International Atomic Energy Agency or the U.S.
Department of Energy’s Environmental Measurements
Laboratory within the year preceding the radiological analysis
for the methods of interest.

(e) Sampling and surveying for radioactive contamination
shall be done in accordance with the protocol specified in that
version of the Department of Environmental Protection’s
Field Sampling Procedure Manual’s section on Radiological
Assessment, incorporated herein by reference, in effect at the
time of sampling and surveying which may be obtained by
calling the Bureau of Environmental Radiation at (609) 984-
5400 or from the Radiation Protection Program’s web site at
http://www.state.nj.us/dep/rpp/ index.htm.

7:28-12.6 Remedial action selection

Remedial action selection for all sites contaminated with
radioactive material shall be in accordance with N.J.A.C. 7:26E-5.

7:28-12.7 Remedial action requirements

The remedial action requirements for all sites contaminated
with radioactive material shall be in accordance with N.J.A.C.
7:26E-6, with the exception of N.J.A.C. 7:26E-6.4, Post-remedial
action requirements. Post-remedial sampling shali be conducted in
accordance with the guidance provided in that version of the
Department of Environmental Protection’s Field Sampling
Procedure Manual’s section on Radiological Assessment, in effect
at the time of the post-remedial sampling.

7:28-12.8 Radiation dose standards applicable to
remediation of radioactive contamination of all

real property

(a) Sites shall be remediated so that the incremental radiation
dose to any person from any residual radioactive contamination
at the site above that due to natural background radionuclide
concentration, under either an unrestricted use remedial action,
limited restricted use remedial action, or a restricted use remedial
action, shall be as specified below:
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1. For the sum of annual external gamma radiation
dose (in effective dose equivalent) and intake dose (in
committed effective dose equivalent), including the
groundwater pathway: 15 millirem (0.15 milliSievert) total
annual effective dose equivalent (15 mrem/yr TEDE).

2. For radon-222: three picocuries per liter (pCi/L) of
radon gas (111 Bg/m 3).

3. Radioactively contaminated ground water shall be
remediated to comply with the New Jersey Grounwater
Quality Standards rules, N.J.A.C. 7:9C.

Administrative correction.
See: 37 N.J.R. 4245(a).

Minimum remediation standards for
radionuclide contamination of soil

7:28-12.9

(a) For radioactive contamination in soils, the
requirements of N.J.A.C. 7:28-12.8 shall be considered to be
met for a specific radionuclide if:

1. Where only one radionuclide adds to the radioactive
contamination of the site, the incremental concentration of
the radionuclide above the natural background radionuclide
concentration does not exceed the value in Table 1A, 1B
(for unrestricted use), 2A, 2B (for limited restricted use),
3A, or 3B (for restricted use) below;

Table 1A Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Unrestricted Use Standards for Radioactive Contamination (pCi/g)®

Feet of Vertical Extent of Residual Radionuclides (VE)

Radionuclide VEI VE2 VE3 VE4 VES VE6 VE7 VE8 VE9
U238 54 35 26 20 17 14 12 11 10
U234@ 62 37 26 21 17 14 12 11 10
Ra226® 3 2 2 2 2 2 2 2 2
U235@ 29 22 17 14 12 10 9 8 7
Ac227 3 2 2 2 2 2 2 2 2
Th232 2 2 2 2 2 2 1 1 1
Table 1B Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Unrestricted Use Standards for Radioactive Contamination (Bq/g)®
Feet of Vertical Extent of Residual Radionuclides (VE)
Radionuclide VEI VE2 VE3 VE4 VES5 VE6 VE7 VES VE9
U238@ 2.02 1.29 0.94 0.75 0.62 0.53 0.46 041 0.36
U234@ 229 1.36 098 0.76 0.62 0.53 0.46 041 0.36
Ra226® 0.10 0.08 0.08 0.08 0.07 0.07 0.07 0.06 0.06
U235@ 1.07 0.08 0.63 0.52 0.44 0.38 0.34 0.30 0.27
Ac227 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.07 0.07
Th232 0.08 0.07 0.07 0.06 0.06 0.06 0.06 0.05 0.05
Table 2A Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Limited Restricted Use Standards for Radioactive Contamination (pCi/g)
Feet of Vertical Extent of Residual Radionuclides (VE)
Radionuclide VEI VE2 VE3 VE4 VES VE6 VE7 VE8 VE9
2382 64 41 30 24 20 17 15 13 12
U234@ 69 42 30 24 19 16 14 13 11
Ra226 5 4 3 3 2 2 2 2 2
U235 37 27 22 18 15 13 11 10 9
Ac227 5 5 5 5 5 5 5 4 4
Th232 3 3 3 3 3 3 3 3 3
Table 2B Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Limited Restricted Use Standards for Radioactive Contamination (Bg/g)
Feet of Vertical Extent of Residual Radionuclides (VE)
Radionuclide VEI1 VE2 VE3 VE4 VE5 VE6 VE7 VE8 VE9
U238? 237 1.52 112 0.88 0.73 0.62 0.54 048 043
U2349 2.56 1.56 1.12 0.88 0.72 0.61 0.53 047 0.42
Ra226® 0.19 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
U235@ 1.38 1.01 0.80 0.65 0.55 0.48 0.42 0.38 034
Ac227 0.17 0.17 0.17 0.17 0.17 0.17 017 0.17 0.17
Th232 0.12 0.12 0.12 0.12 0.12 0.11 0.11 0.10 0.10
Table 3A Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Restricted Use Standards for Radioactive Contamination (pCi/g) ®
Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VE! VE2 VE3 VE4 VES VE6 VE7 VES8 VE9
28-44.3 Supp. 11-7-05
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U238 USS 1 82 46 32 24 20 17 15 13 12
USS 2 83 46 32 25 20 17 15 13 12
USS 3 83 46 33 25 20 17 15 13 12
USS 4 83 47 33 25 20 18 15 13 12
USS 5 85 47 33 25 21 16 14 13 12
02349 Uss 1 81 45 31 24 19 16 14 13 11
USS 2 81 45 31 24 20 17 14 13 11
UsS 3 81 46 32 24 20 17 14 13 11
UsS 4 81 46 32 24 20 17 15 13 11
USS 5 83 46 32 25 20 17 15 13 12
Ra226® Uss 1 7 4 3 3 2 2 2 2 2
UsS 2 7 4 3 3 2 2 2 2 2
USS 3 7 4 3 3 2 2 2 2 2
USS 4 7 4 3 3 2 2 2 2 2
USS 5 7 4 3 3 2 2 2 2 2
0235 USS 1 62 35 25 19 16 13 11 10 9
USS 2 67 37 25 20 16 13 12 10 9
USS 3 67 37 26 20 16 14 12 1 10
USS 4 67 37 26 20 16 14 12 11 10
UsS 5 68 37 26 20 17 14 13 11 10
Ac227 USsS 1 17 9 6 5 5 5 5 4 4
USS 2 18 10 7 7 6 5 5 5 5
USS 3 18 10 10 8 6 6 6 6 6
USS 4 18 15 10 8 8 8 8 8 8
USS 5 26 15 10 10 10 10 10 10 10
Th232 UsS 1 15 9 7 5 4 2 3 3 3
UsS 2 21 10 7 5 4 3 3 3 3
USS 3 21 10 7 5 4 4 4 4 4
USS 4 21 10 7 5 5 5 5 5 5
Uss 5 21 10 7 6 6 6 6 6 6

Table 3B Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Restricted Use Standards for Radioactive Contamination (pCi/g) ¥

Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VEI1 VE2 VE3 VE4 VE5 VE6 VE7 VES VE9
U238 USS 1 3.03 1.70 1.18 0.90 0.74 0.63 0.54 0.48 0.43
UsS 2 3.08 17 1.18 0.92 0.75 0.63 0.55 048 043
USS 3 3.09 1.7 121 092 0.75 0.63 0.55 0.49 0.44
USS 4 3.09 1.74 1.21 0.92 0.75 0.64 0.56 0.49 0.44
USS 5 3.14 1.74 121 0.93 0.77 0.65 0.56 0.50 0.44
U234 USS | 298 1.66 1.15 0.88 0.72 0.61 0.53 047 042
USss 2 298 1.66 115 0.89 0.73 061 0.53 047 042
USS 3 298 1.66 1.17 0.90 0.73 0.62 0.54 0.47 0.42
USS 4 298 1.70 1.18 0.90 0.74 0.62 0.54 047 042
USS 5 3.05 1.70 1.18 091 0.74 0.63 0.54 0.48 043
Ra226® Uss | 028 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
USS 2 0.28 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
USS 3 028 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
UsS 4 0.28 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
USS 5 0.28 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
U235? USS 1 230 1.30 091 0.70 0.59 0.49 042 0.38 0.34
Uss 2 247 1.36 0.94 0.73 0.59 049 043 039 0.35
USS 3 248 1.36 0.95 0.73 0.59 0.50 044 0.40 0.36
USS 4 249 1.38 095 0.73 0.60 0.52 045 041 0.37
USS 5 2.51 138 0.95 0.74 0.62 0.53 047 042 0.37
Ac227 USS | 0.62 034 0.24 0.18 0.18 0.18 0.17 0.17 0.17
Uss 2 0.66 0.36 024 0.24 023 0.20 0.19 0.19 0.19
USS 3 0.66 0.36 0.36 0.29 023 023 0.23 0.23 023
USS 4 0.66 0.54 037 0.29 0.28 0.28 0.28 028 028
USS 5 0.97 0.54 0.37 036 0.36 0.36 0.36 036 036
Th232 USs 1 0.56 035 025 0.19 0.15 0.13 0.11 0.10 0.10
USS 2 0.77 0.39 0.26 0.19 0.15 0.13 0.12 0.12 0.12
USS 3 0.77 039 0.26 0.19 0.15 0.14 0.14 0.14 0.14
USS 4 0.77 0.39 0.26 0.19 0.17 0.17 0.17 0.17 0.17
USS 5 0.77 039 0.26 0.22 022 022 022 0.22 022
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) The allowed Incremental Concentrations are added to the natural background radionuclide concentration to obtain the absolute value of the allowed
radionuclide concentration following site remediation.

@) These allowable concentrations may however, further be limited by the chemical toxicity of uranium. Applicants should inquire with NJDEP’s Site
Remediation Program for the additional applicable chemical cleanup standards for uranium.

® When more than one nuclide is present, use the Radium-226 Table in Appendix A, incorporated herein by reference, for applying the sum of the fractions

rule. Then use whatever number is more restrictive for radium-226, the value in Tables 1A through 3B or the value derived by using the sum of the fractions
rule.
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2. Where more than one radionuclide contaminant is
present at the site, their concentrations meet the sum of

the fractions as described below:

Sumof CA; <1

where:

CA;= the incremental concentration of radionuclide

i at the site, and

&

Agency Radiation Survey and Site Investigation Manual
(MARSSIM), NUREG-1575, EPA 402 R-97-018, and
any subsequent revisions thereto, or as discussed in Chap-
ter 12 of the Department’s Field Sampling Procedures
Manual.

(b) As an alternate, the requirements of N.J.A.C.

7:28-12.8 shall be considered to be met for a specific

C,= the incremental allowed concentration of ra-
dionuclide i from Table 1A, 1B, 2A, 2B, 3A, or 3B
above, if it were the only remaining radionuclide at the

site; and

3. Natural background radionuclide concentration
shall be established by the methods presented in the Multi

radionuclide if:

1. Where only one radionuclide adds to the radioac-
tive contamination of the site, the incremental concentra-
tion of the radionuclide above the natural background
radionuclide concentration and the amount of uncontami-
nated surface soil meet the pre-mixing values in Table 4A,
4B (for unrestricted use), SA, or 5B (for limited restricted
use) below;

Table 4A Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Required Depth of USS; Pre-Mixing Values—Unrestricted Use (pCi/g)("

Feet of Uncontaminated

Feet of Vertical Extent of Residual Radionuclides (VE)
VES VE6 VE1?

Surface Soil (USS) VEI VE2 VE3 VES VE9
U238™ USS 1 70° 39 27 21 17 14 12 11 10
USS 2 76 40 28 21 17 14 13 11 10
UssS 3 76 4] 28 22 17 15 13 11 10
UsSS 4 77 42 28 22 18 15 13 1 10
USS S 78 42 28 22 18 15 13 12 10
U234 UsS 1 74 40 27 21 17 14 12 11 10
UsS 2 74 40 27 21 17 14 13 11 10
USS 3 74 40 28 21 17 15 13 n 10
USsS 4 76 42 28 22 18 15 13 3] 10
USS § 78 42 28 22 18 15 13 1 10
Ra2261 USS t 5* 3* 3 3 2 2 2 2 2
USS 2 7 4 3 3 2 2 2 2 2
USS 3 7 4 3 3 2 2 2 2 2
UsS 4 7 4 3 3 2 2 2 2 2
USS 5 7 4 3 3 2 2 2 2 2
U235 USS 1 43* 26* 19¢ 15 13 11 9 8 7
USS 2 51* 29* 21 15* 13 11 9 8 8
USS 3 58* ne 21 16 13 11 10 9 8
USS 4 62* 31* 21 16 13 11 10 9 8
USS 5 62* 32t 2] 16 14 12 10 9 8
Ac227 Uss 1 5* 3 3 2 2 2 2 2 2
USS 2 6 4 3 3 3 3 3 3 3
USS 3 8 5 4 3¢ 4 3 3 3¢ 3+
USS 4 11* 6* 5* 4* 3¢ 3= 3* 3¢ 3¢
USS 5 13* 8 5 5* 4* 4* 4~ 3* 3
Th232 USS | 4* 3¢ 2* 2 2 2 1 1 1
Uss 2 6* 4 3 3 2 2 2 2 2
USS 3 8* 5 4 2* 2 2 2 2 2
USS 4 10* 6 3* 2* 2 2 2 2 2
USS 5 11 5¢ 3¢ 3 3 2* 2* 2 2*
Table 4B Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Required Depth of USS; Pre-Mixing Values—Unrestricted Use (Bg/g)tV
Fect of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Seil (USS) VEI VE2 VE3 VE4 VES VE6 VE? VES _ VE9
U238 USS 1 2.60* 1.46 1.00 0.77 0.64 0.53 0.46 041 0.36
USS 2 2.80 1.49 1.03 0.79 0.64 0.54 0.46 041 0.37
USS 3 281 .51 1.05 0.80 0.64 0.54 047 0.42 0.37
UsS 4 2.86 1.54 1.05 0.80 0.65 0.55 048 0.42 0.38
UsSsS s 288 1.54 1.05 0.8l 0.66 0.56 0.49 043 0.38
U234 USS i 275 1.46 1.00 0.76 0.62 0.53 0.46 041 0.36
USS 2 2.75 1.47 1.01 0.78 0.64 0.53 0.46 041 0.37
USS 3 275 1.48 1.04 0.80 0.64 0.54 0.47 041 0.37
USS 4 2.80 1.54 1.05 0.80 0.65 0.55 0.47 041 037
USS 5 288 1.54 1.05 0.81 0.65 0.55 0.47 0.42 037
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Ra226()  USS1 0.18* 0.11* 011 0.10 0.09 0.08 0.07 0.06 0.06
USS 2 0.28 0.13 0.11 0.10 0.09 0.08 0.07 0.07 0.07
USS 3 028 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
USS 4 0.28 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
USS S 0.28 0.13 0.11 0.10 0.09 0.09 0.08 0.08 0.08
U235 USS 1 1.59* 0.96* 0.70* 0.57 0.47 0.39 0.34 0.30 0.27
Uss 2 1.89* 1.07* 0.78 0.55¢ 0.47 0.39 0.34 0.31 0.28
USS 3 2.15* 1.15* 0.78 0.59 0.47 0.40 0.35 0.32 0.29
USS 4 2.30* 1.15* 0.79 0.59 0.48 0.41 0.37 0.33 0.30
USS 5 2.30* 117 0.79 0.59 0.50 043 0.38 0.34 0.31
Ac227 USS i 0.18* 0.10* 0.10 0.08 0.08 0.08 0.08 0.07 0.07
USS 2 0.21° 0.14 0.4 0.11 0.1 0.10 0.09 0.09 0.09
USS 3 0.28 0.18 0.14* 0.11* 0.13 0.13 0.09* 0.09® 0.09*
USS 4 0.41* 0.22* 0.18* 0.14* 0.1t* 0.11* 0.09* 0.09* 0.09*
USS 5 0.48¢ 0.30* 0.18° 0.18* 0.14* 0.14* 0.14* 0.11* 0.11*
Th232 USS | 0.15* 0.11* 0.09* 0.09 0.07 0.06 0.06 0.05 0.05
USS 2 0.22° 0.15* 0.13 0.10 0.08 0.07 0.06 0.06 0.06
USs 3 0.30* 0.20 0.14 0.08* 0.08 0.07 0.07 0.07 0.07
USS 4 0.37¢ 0.21 o.11* 0.08* 0.09 0.09 0.09 0.09 0.09
USS S 0.42 0.20° 0.41* 0.1 0.11 0.09* 0.09¢ 0.09* 0.09*

Table 5A Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Required Depth of USS; Pre~Mixing Values—Limited Restricted Use (pCi/g)")

Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VEI1 VE2 VE3 VE4 VES VEG VE7 VES VE9
U238 USS | 82 45* 32 24 20 17 15 i3 12
USS 2 83 46 32 25 20 17 15 13 12
USS 3 83 46 33 25 20 17 15 13 12
USS 4 83 47 33 25 20 17 15 13 12
USS S 85 47 33 25 21 18 i5 13 12
U234 USS |1 81 45 3 24 19 16 14 13 11
USS 2 81 45 31 24 20 17 14 13 H
USS 3 81 45 32 24 20 17 14 13 11
USs 4 81 46 32 24 20 17 15 13 1
USS 5 83 46 32 25 20 17 15 13 e
Ra226()  USS 1 7 4 3 3 2 2 2 2 2
Uss 2 7 4 3 3 2 2 2 2 2
USS 3 7 4 3 3 2 2 2 2 2
Uss 4 7 4 3 3 2 2 2 2 2
USS S 7 4 3 3 2 2 2 2 2
U235(2) Uss i 62 32+ 24" 19 16 13 i 10 9
Uss 2 67 37 25 20 16 13 12 10 9
USS 3 67 37 26 20 16 14 12 1 10
USS 4 67 37 26 20 16 14 12 11 10
USS S 68 37 26 20 17 14 13 11 10
Ac227 USS 1 9* 7* 6 5 5 S 5 4 4
USS 2 14 10 7 7 6 5 5 5 5
USS 3 18 10 10 8 6 6 6 6 6
USS 4 18 15 10 8 8 7* 7* 7* 7
USS 5 26 15 10 10 9* 8 8* 7* 7®
Th232 USS 1 ™ 5* 5 4* 4 3 3 3 3
USs 2 10° 7* 6° 5 4 3 3 3 3
USS 3 14* 8% 7 5 4 4 4 4 4
USS 4 17° 10 7 5 5 5 5 5 5
USS S 20° 10 7 6 6 6 6 5 5
Table 5B Allowed Incremental Derived Concentration Guideline Level of Individual Radionuclides in Soils;
Required Depth of USS; Pre-Mixing Values—Limited Restricted Use (Bg/g)()
Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VEI VE2 VE3 VE4 VES VE6 VE? VES VE9
U238 USS 1 3.03 1.67 I.18 0.9 0.74 0.63 0.54 0.48 043
USS 2 3.08 1.71 1.18 0.92 0.75 0.63 0.55 0.48 043
USS 3 3.09 1.71 1.21 0.92 0.75 0.63 0.55 0.49 0.44
USS 4 3.09 1.74 121 0.92 0.75 0.64 0.56 0.49 0.44
USS 5 3.14 1.74 1.21 0.93 0.77 0.65 0.56 0.50 0.44
U234(2) USS 1 298 1.66 1.15 0.88 0.72 0.61 0.53 047 0.42
USS 2 298 1.66 1.15 0.89 0.73 0.61 0.53 0.47 0.42
USS 3 298 1.66 1.17 0.90 0.73 0.62 0.54 0.47 0.42
USS 4 2.98 1.70 1.18 0.90 0.74 0.62 0.54 0.47 0.42
USS 5 3.05 1.70 1.18 091 0.74 0.63 0.54 0.48 043
Ra226® UssS 1 0.28 0.13 on 0.10 0.09 0.09 0.08 0.08 0.08
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Uss 2 0.28 0.13 0.11
USS 3 0.28 0.13 0.11
UsS 4 028 0.13 0.11
Uss s 0.28 0.13 0.11
U2359 USS 1 230 1.18* 0.89*
USS 2 247 136 0.94
UssS 3 248 1.36 095
Uss 4 249 1.38 095
USS 5 2.51 1.38 095
Ac227 USS 1 0.33 0.26* 0.24
USS 2 0.52* 0.36 024
USS 3 0.66 0.36 0.36
USS 4 0.66 0.54 0.37
USS 5 097 0.54 0.37
Th232 UsS 1 0.26* 0.18* 0.18*
USS 2 0.37* 0.26* 0.22*
USS 3 0.52* 0.30% 026
USS 4 0.63* 0.39 0.26
USS 5 0.74* 0.39 0.26

0.10 0.09 0.09 0.08 0.08 0.08
0.10 0.09 0.09 0.08 0.08 0.08
0.10 0.09 0.09 0.08 0.08 0.08
0.10 0.09 0.09 0.08 0.08 0.08
0.70 0.59 0.49 0.42 0.38 0.34
0.73 0.59 049 043 0.39 0.35
0.73 0.59 0.50 0.44 040 0.36
0.73 0.60 0.52 045 0.41 0.37
0.74 0.62 0.53 047 042 0.37
0.18 0.18 0.18 0.17 0.17 0.17
0.24 0.23 0.20 0.19 0.19 0.19
0.29 0.23 0.23 0.23 023 0.23
0.29 0.28 0.26* 0.26* 0.26* 0.26*
0.36 0.33* 0.28* 0.28* 0.26* 0.26*
0.15* 0.15 0.13 0.11 0.10 0.10
0.19 0.15 0.13 0.12 0.12 0.12
0.19 0.15 0.14 0.14 0.14 0.14
0.19 0.17 0.17 0.17 0.17 0.17
0.22 0.22 0.22 0.22 0.17 0.17

D The allowed Incremental Concentrations are added to the natural background radionuclide concentration to obtain the absolute value of the allowed

radionuclide concentration before mixing.

@ These allowable concentrations may however, further be limited by the chemical toxicity of uranium. Applicants should inquire with NJDEP’s Site
Remediation Program for the additional applicable chemical cleanup standards for uranium.

® When more than one nuclide is present, use the Radium-226 Table in Appendix B, incorporated herein by reference, for applying the sum of the fractions
rule. Then use whatever number is more restrictive for radium-226, the value in Tables 4A through 5B or the value derived using the sum of the fractions rule.

* Values were back-calculated to ensure 15 mrem/yr TEDE after mixing.

2. After it is established that the concentrations in
Table 4A, 4B, 5A, or 5B above are met, the layer of
residual radionuclides shall be mixed thoroughly with the
layer of uncontaminated surface soil to achieve a uniform
concentration, as outlined in Chapter 12 of the
Department’s Field Sampling Procedures Manual,
throughout the soil column;

3. Where more than one radionuclide contaminant is
present at the site, their concentrations meet the sum of the
fractions as described below:

cA <1

i

Sum of

where:

CA; = the incremental concentration of radionuclide i at
the site, and

C; = the incremental allowed concentration of

radionuclide i from Table 4A, 4B, 5A, or 5B
above, if it were the only remaining radionuclide at
the site; and

4. The requirements in (a)3 above shall be met.

7:28-12.10 Petition for alternative remediation
standards for radioactive contamination

(a) In lieu of using the minimum remediation standards for
radioactive contamination of soil found at N.J.A.C. 7:28-12.9,
a person may petition the Department for an alternative soil
standard for radioactive contamination. Such an alternate soil
cleanup standard:

1. Shall not result in incremental doses, for sum of
annual external radiation dose and intake dose, exceeding
15 mrem/yr (0.15 mSv/yr) total effective dose equivalent;
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2. Shall not result in incremental concentrations
exceeding three pCV/L (111 Bg/m®) of radon in indoor air
in the lowest level of the building; and

3. Shall not result in radionuclide in groundwater levels
exceeding those in the New Jersey Groundwater Quality
Standards in N.J.A.C. 7:9C.

(b) The Department shall not consider a petition for an
alternative soil standard for radionuclides that is supported by
increasing, in any manner, the allowed incremental
background dose value of 15 mrem/yr (0.15 mSv/yr) or the
allowed incremental radon in air concentration of three pCi/L
(111 Bg/m®), or varying the parameters listed in Tables 6 or 7
below.

Table 6
Limited or

Parameter Unrestricted Restricted
Indoor onsite breathing rate(m®/hr) 0.63 1.4
Outdoor onsite breathing rate(m>/hr) 1.40 1.4
Soil ingestion rate (g/yr) 70 12.5
Homegrown crop ingestion rate(g/yr) 17,136 0
Drinking water consumption rate(l/yr) 700 700
Shielding factor through basement or stab 0.20 0.20
Shielding factor through wall 0.80 0.80
Shielding factor outside 1.00 1.00

Table 7 Soil to Vegetation Transfer Factors

pCi/g plant (wet) to

Element pCi/g soil (dry)
Th 1E-3

Ra 4E-2

Pb 1E-2

Po 1E-3

U 2.5E-3

Ac 2.5E-3
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Pa 1E-2
Bi 1E-1

(c) The Department shall consider petitions only in cases
where site-specific or waste specific factors, and/or site
design features are used in performing the dose assessment,
which are different than those used by the Department in
establishing the soil concentrations in N.J.A.C. 7:28-12.9.
Factors which the Department shall consider in a petition for
an alternate soil standard include, but are not limited to:

1. The chemical or physical state of the radioactive
material;

2. Site-specific soil characteristics, depth to
groundwater and other geological and hydrogeological
characteristics which may substantially change the
potential dose from radionuclides, as compared to the
values listed in Tables 8 and 9 below.

Table 8 Generic Site Input Parameters for
Groundwater Pathway Analysis

Dimensions of contaminated zone, LxW (m) 100 x 100
Percolation rate (vertical Darcy velocity, m/yr) 0.5
Volumetric water content in contaminated zone 0.35
(m*/m®)

Volumetric water content in unsaturated zone (m*m®) 0.2
Bulk density of contaminated zone (g/m°) 1.6
Bulk density of saturated zone (g/m’) 1.6
Unsaturated zone thickness (distance from bottom of 0.5
source to aquifer, m)

Porosity of aquifer 0.45
Longitudinal dispersivity in aquifer (m) 9
Transverse dispersivity in aquifer (m) 4
Pore velocity in aquifer (m/yr) 4
Well screen thickness (mixing depth, m) 10

Table 9 Sorption Coefficients used for
Groundwater Pathway Analysis

Isotopes Kd (mg/L)
uranium 35
thorium 3,200
radium 500
lead 270
proactinium 550
actinium 450

3. Use of caps, covers, sealants, geotextile membranes,
limits on the vertical extent of radioactive contamination
remaining on site and/or other engineering or institutional
controls that reduce potential exposures to radioactive
materials; and

4. Changes in indoor and outdoor occupancy times,
which are justified by land uses other than residential or
commercial.

(d) A petition for an alternate soil standard shall include an
analysis demonstrating how and why the difference in factors
such as those in Tables 8 and 9 above and/or indoor and

Supp. 11-7-05

outdoor occupancy times will result in substantially different
soil standards than those in N.J.A.C. 7:28-12.9.

(e) Regardless of the factors used by the petitioner, the
Department shall not approve alternative standard petitions
that include institutional and engineering controls where
failure of those controls, not including the failure of a radon
remediation system, would result in more than 100 mrem
(one mSv) total annual effective dose equivalent.

(f) In the event the Department determines that sufficient
evidence exists to support consideration of an alternative soil
standard, the petitioner shall submit a written analysis which
demonstrates compliance with the dose limits in N.J.A.C.
7:28-12.9 including:

1. The remedial action informational requirements of
N.J.A.C. 7:26E-6; and

2. A dose assessment analysis, including:

i.  An estimate of the radiation doses received by a
post-remediation on-site resident for an unrestricted use
remedial action, or by a resident or an employee (of a
proposed commercial use facility) for a limited restricted
use remedial action;

ii. A presentation of all equations or other
mathematical techniques used, either directly or
embodied in a computer model, to predict the movement
of radionuclides and/or their resulting radiation dose;

iii. Groundwater radionuclide concentration
calculations which shall be extended for a period of
1,000 years;

iv. A presentation of all numerical input parameters
to equations or computer models, the range of values for
those parameters, including reference sources, the value
selected for use and the basis for that selection;

v. A presentation of other relevant factors and
assumptions used in the analyses, such as site-specific
geology, land use, etc.;

vi. An analysis of which input parameters, when
varied, would most significantly affect radiation dose
results, commonly referred to as a sensitivity analysis;
and

vii. An analysis of both continued use of existing
structures and future use scenarios. Future use scenarios
shall include, if applicable, the construction of buildings
for either unrestricted use remedial actions or limited
restricted use remedial actions, including excavations for
basements and/or footings.

(g) Engineering controls or institutional controls may be
incorporated as part of a petition for an alternative
remediation standard provided that these controls will be
durable and implemented for an appropriate period of time to
achieve their intended purpose.

28-44.8
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(h) Computer models acceptable to the Department may be
used by the petitioner for an alternative soil standard to
confirm that the requirements of N.J.A.C. 7:28-12.9 have
been and will continue to be met.

Administrative correction.
See: 37 N.J.R. 4245(a).

7:28-12.11 Requirements pertaining to engineering or
institutional controls

(a) All remediation proposals shall designate the intended
use(s) of the property. Such intended use(s) shall be restricted
as necessary to prevent future exposure, and shall otherwise
be consistent with current and projected State and local
zoning designations or land uses. For sites not remediated to
the unrestricted use standards in N.J.A.C. 7:28-12.9, the
Department shall define the nature and duration of all
appropriate engineering or institutional controls necessary to
meet the standards in N.J.A.C. 7:28-12.9 or 12.10(a), based
upon the particular conditions of the site.

(b) In order for any remediation under this subchapter
requiring engineering controls or institutional controls to
meet the standards in N.J.A.C. 7:28-12.9 or 12.10(a), the
person responsible for conducting the remediation shall, in
addition to meeting the provisions of N.J.S.A. 58:10B-13:

1. Implement all necessary actions, as determined by
the Department, to assure that such engineering or
institutional controls are being implemented and
maintained for an appropriate period of time; and

2. Provide for the costs of implementing and
maintaining the requisite active engineered or institutional
controls for an appropriate period of time.

7:28-12.12  Requirements pertaining to a change in

land use

(a) Any subsequent proposed use of a property that is
different from the intended use (other than unrestricted use
remedial actions) described in the original remediation
proposal shall require a prior review and prior approval by the
Department. To initiate this review, 90 calendar days prior to
a proposed change in land use, the person proposing such use
shall prepare and submit to the Department, at the Bureau of

Environmental Radiation, PO Box 415, Trenton, NJ 08625-
0415, and to each affected municipality, a brief written
description of the new proposed use as compared to the
intended use upon which the original remediation was based
including all planned soil excavations, and any additional
remedial actions to be implemented.

(b) If the Department determines that the proposed new
use may cause the dose limitations of N.J.A.C. 7:28-12.8 to
be exceeded, the person requesting the use change shall be
required to prepare and submit to the Department’s Bureau of
Environmental Radiation, PO Box 415, Trenton, NJ 08625-
0415, a dose assessment analysis, containing the information
required under N.J.A.C. 7:28-12.10(f)2, (g), and (h), to
ascertain whether the dose limitation requirements of
N.J.A.C. 7:28-12.8 will be met for the proposed new use.

(c) In preparing the dose assessment analysis, the person
may incorporate into the new use plan new remedial
measures such as different radionuclide in soil concentrations,
or radioactive contamination vertical extents, and/or new
engineering or institutional controls, provided that for
engineering or institutional controls, the person responsible
for conducting the remediation provides for the cost of
implementing and maintaining them as specified in N.J.A.C.
7:28-12.11(c)3.

7:28-12.13 Requirements pertaining to the final
status survey

The final status survey is performed to demonstrate that a
site meets the remediation standards. It shall be done in
accordance with that version of the Department of
Environmental Protection’s Field Sampling Manual’s section
on Radiological Assessment, which is incorporated herein by
reference, in effect at the time of the survey which may be
obtained by calling the Bureau of Environmental Radiation at
(609) 984-5400 or from the Radiation Protection Program’s
web site at http://www.state.nj.us/dep/rpp/index.htm. Chapter
12 of the Department’s Field Sampling Procedures Manual
follows the methodology provided in MARSSIM with some
modifications.

APPENDIX A

Allowed Incremental Derived Concentration Guideline Levels (pCi/g) for the Gamma and Intake Pathways®

Feet of Vertical Extent of Residual Radionuclides (VE)

Nuclide VEI1 VE2 VE3 VE4 VES VE6 VE7 VE8 VE9
Ra226
Unrestricted Use
Standards 3 2 2 2 2 2 2 2 2
Ra226
Limited Restricted

28-44.9 Supp. 11-7-05
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Use Standards 5 5 5 5 5 5 5 4 4

Allowed Incremental Derived Concentration Guideline Levels (pCi/g) for the Gamma and Intake Pathways ¥

Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VE1 VE2 VE3 VE4 VE5 VE6 VE7 VES8 VE9
Ra226
Restricted Use
Standards USS 1 22 15 10 8 6 5 5 4 4
Uss 2 28 15 10 8 6 5 5 5 5
USS3 28 15 10 8 6 6 6 6 6
USS 4 28 15 10 8 7 7 7 7 7
USS 5 28 15 10 9 9 9 9 9 9
Allowed Incremental Derived Concentration Guideline Levels (pCi/g) for the Gamma and Intake Pathways®"
Feet of Vertical Extent of Residual Radionuclides (VE)
Nuclide VE1 VE2 VE3 VE4 VE5 VE6 VE7 VE8 VE9
Ra226
Unrestricted Use
Standards 0.13 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.08
Ra226
Limited Restricted
Use Standards 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.15 0.15
Allowed Incremental Derived Concentration Guideline Levels (Bq/g) for the Gamma and Intake Pathways
Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VEI1 VE2 VE3 VE4 VE5 VE6 VE7 VE8 VE9
Ra226
Restricted Use
Standards USS 1 0.81 0.55 037 0.30 0.22 0.18 0.18 0.15 0.15
USS 2 1.04 0.56 0.37 0.30 0.22 0.18 0.18 0.18 0.18
USS 3 1.04 0.56 0.37 0.30 0.22 0.22 0.22 022 0.22
USS 4 1.04 0.56 0.37 0.30 023 0.23 0.26 0.26 0.26
USS 5 1.04 0.56 0.37 0.33 033 0.33 033 033 0.33
(1) These Ra226 concentration numbers may be used only when more than one radionuclide is present for the sum of the fractions rule at N.J.A.C. 7:28-12.9(b).
APPENDIX B
Allowed Incremental Derived Concentration Guideline Levels (pCi/g) for the Gamma and Intake Pathways
Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VE1 VE2 VE3 VE4 VE5 VE6 VE7 VES8 VE9
Ra226
Unrestricted USS 1 5* 3% 3 3 3 3 2 2 2
Use USS 2 7* 4% 4* 3% 3 3 2 2 2
Pre-mixing USS3 7 5* 4* 4 3 3 3 3 3
Values USS 4 11 7* 5% 4 3 3 3 3 3
USS 5 13* 8 6 4 4 4 4 4 4
Ra226
Limited USS 1 11* 8* 7* 7% 6% 6* 5% 5* 5%
Restricted USS 2 16* 11* 9* 8* 7* 6* 6* 5% 5%
Use USS 3 21# 13* 10* 9* 7* 6* 6* 6* 6*
Pre-mixing UsSs 4 26* 16* 12#* 9% 8* 7* 7* 6* 6*
Values USS 5 31* 18* 11* 10* 9% 8* 7* 7* 7*
*Back calculated to ensure 15 mrem/yr TEDE after mixing
Allowed Incremental Derived Concentration Guideline Levels (pCi/g) for the Gamma and Intake Pathways
Feet of Uncontaminated Feet of Vertical Extent of Residual Radionuclides (VE)
Surface Soil (USS) VEI VE2 VE3 VE4 VES5 VE6 VE7 VE8 VE9
Ra226
Unrestricted USS 1 0.18* 0.12* 0.12* 0.12%* 0.12 - 010 0.09 0.08 0.08
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Use uUss2 0.25* 0.15* 0.15* 0.15*
Pre-mixing USS 3 0.25* 0.18* 0.17* 0.17
Values USS 4 0.40* 0.25* 0.18* 0.17
USS s 0.48* 0.32 022 0.16
Ra226
Limited Uss 1 0.40* 0.30* 0.26* 0.26*
Restricted USS 2 0.59* 0.40* 0.33* 0.30*
Use USS 3 0.771* 0.48* 0.37" 0.33*
Pre-mixing USS 4 0.96* 0.59* 0.44* 0.33*
Values USS S 1.15* 0.67* 0.41* 0.37*

0.12* 0.11 0.09 0.09 0.09
0.14 0.11 0.11 0.11 0.11
0.13 0.13 0.13 0.13 0.13
0.16 0.16 0.16 0.16 0.16
0.22* 0.22* 0.18* 0.18* 0.18*
0.26* 0.22* 0.22* 0.18* 0.18*
0.26* 0.22* 0.22 0.22* 0.22*
0.30* 0.26* 0.26* 0.22* 0.22*
0.33* 0.30* 0.26* 0.26* 0.26*

* Back-calculated to ensure 15 mrem/yr TEDE after mixing

(1) These Ra226 concentration numbers may be used only when more than one radionuclide is present for the sum of the fractions rule at N.J.A.C. 7:28-12.9(b).

SUBCHAPTER 13. REPORTS OF THEFTS AND
RADIATION INCIDENTS

7:28-13.1 Reports of theft or loss

A State licensee, radioactive materials registrant or regis-
trant shall immediately notify the Department by tele-
phone, telefax or telegraph of any theft or loss of any
source of radiation including machine sources and any
naturally occurring or accelerator produced radioactive ma-
terial, including TENORM, in such quantities and under
such circumstances that a substantial radiation hazard
and/or contamination hazard may result.

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 NLJ.R. 2336(a), 37 N.J.R. 1826(a).
Rewrote the section.

7:28-13.2 Reportable radiation incidents

(a) A State licensee, radioactive materials registrant or
registrant shall immediately notify the Department by tele-
phone, telefax or telegraph of any radiation incident which
may have caused or threatens to cause the following:

1. Exposure of the whole body of any individual to 25
rems or more of radiation; exposure of the skin of the
whole body of any individual to 150 rems or more of
radiation; or exposure of the feet, ankles, hands or
forearms of any individual to 375 rems or more of radia-
tion;

2. The release of radioactive material in concentra-
tions which, if averaged over a period of 24 hours, would
exceed 5,000 times the limits specified for such materials
in N.J.A.C. 7:28-11 Appendix, Table 1, or prorated values
if more than one isotope is released;

3. A loss of one working week or more of the opera-
tion of any facilities affected; or

4. Damage to property in excess of $100,000.

(b) The names of any individuals who have been exposed
to radiation levels set forth in subsection (a) of this Section
shall not be included in the report.

(c) A State licensee, radioactive materials registrant or
registrant shall notify the Department within 24 hours by
telephone, telefax or telegraph of any radiation incident
which may have caused or threatens to cause the following:
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1. Exposure of the whole body of any individual to
five rems or more of radiation; exposure of the skin of
the whole body of any individual to 30 rems or more of
radiation; or exposure of the feet, ankles, hands or
forearms to 75 rems or more of radiation;

2. The release of radioactive material in concentra-
tions which, if averaged over a period of 24 hours, would
exceed 500 times the limit specified for such materials in
N.J.A.C. 7:28-11 Appendix, Table 1, or prorated values if
more than one isotope is released;

3. A loss of one day or more of the operation of any
facilities affected; or

4. Damage to property in excess of $1,000.

(d) The names of any individuals who have been exposed
to radiation levels set forth in subsection (c) of this Section
shall not be included in the report.

(e) A State licensee, radioactive materials registrant or
registrant shall notify the Department in writing within 30
days of the following:

1. Each exposure of an individual to radiation or
concentrations of radioactive material in excess of any
applicable limit of N.J.A.C. 7:28-6, or of a State licensee’s
license;

2. Any incident for which notification is required by
subsections (a) and (c) of this Section; or

3. Levels of radiation or concentrations of radioactivi-
ty, not involving exposure of any individual in excess of
any applicable limit of N.J.A.C. 7:28-6 outside a con-
trolled area in excess of 10 times the limits of N.J.A.C.
7:28-6.2 and 11 or of a State licensee’s license.

(f) The reports set forth in subsection (e) of this Section
shall describe the extent of exposure of individuals to radia-
tion or to radioactive materials, the levels of radiation and
concentrations of radioactive materials involved, the cause
of the exposure, levels, or concentrations and corrective
steps taken or planned to assure against a recurrence.

() In each case where (e)1 above requires a report to

the Department of exposure of an individual, the owner
shall:
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1. Delete from the report all references to the names
and addresses of individuals so exposed. The identity of
such individuals shall be privileged and shall be submitted
as a separate document of such report; and

2. Concurrently give written notification to the indi-
vidual of the nature and extent of the exposure. Such
notice shall contain the following statement: “This report
is furnished to you under the provisions of Subchapter 13
(Reports of Thefts and Radiation Incidents) of the New
Jersey Administrative Code. You should preserve this
report for future reference.”

Amended by R.2005 d.156, effective May 16, 2005.
See: 36 N.J.R. 2336(a), 37 N.J.R, 1826(a).
Rewrote (a), (c), and (¢).
Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.J.R. 8(a), 37 NJ.R. 2675(b).
In (g), substituted “above” for “of this section” in the introductory
paragraph, and substituted “give” for “given” in 2.

SUBCHAPTER 14. THERAPEUTIC
INSTALLATIONS

7:28-14.1 Scope

(a) This subchapter covers therapeutic installations used
in the healing arts. These therapeutic installations include x-
ray, accelerator and teletherapy installations. No registrant
shall operate or permit the operation of therapeutic equip-
ment used in the healing arts unless the equipment and
installation meet the applicable requirements of this sub-
chapter.

7:28-14.2 Definitions

The fdllowing words and terms, when used in this sub-
chapter, shall have the following meanings unless the con-
text clearly indicates otherwise.

“Applicator” means a structure which determines the
extent of the treatment field at a given distance from the
virtual source and which may or may not incorporate the
beam limiting device.

“Beam interceptor” means a device located on the central
axis of the primary beam whose purpose is to substantially
attenuate the beam so that the room shielding requirements
may be reduced.

“Beam limiting device” means a device which provides a
means to restrict the dimensions of the radiation field and
which is an integral part of the equipment.

“Beam monitoring system” means a system designed to

detect and measure the radiation present in the useful
beam.

Supp. 7-18-05
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“Beam scattering filter” means a filter used to scatter a
beam of electrons.

“Central axis of the beam” means a line passing through
the virtual source and the center of the plane figure formed
by the edge of the final beam limiting device.

“Contact therapy system” means an x-ray system used for
therapy not capable of operating above 60 kVp and with a
source distance less than or equal to five centimeters.

“Department” means the New Jersey Department of
Environmental Protection.

“Dose monitoring system” means a system of devices for
the detection, measurement, and display of dose information
for the useful beam.

“Dose monitor unit” means a unit response from the dose
monitoring system from which the absorbed dose can be
calculated.

“Field flattening filter” means a filter used to provide
dose uniformity over the area of a useful beam of x-rays at a
specified depth.

“Field size” means the projection on a plane perpendicu-
lar to the beam axis, of the distal end of the collimator as
seen from the front center of the source.

“Full beam detector” means a radiation detector of such
size that the total cross section of the maximum-size useful
beam is intercepted.

“Gantry” means that part of the system supporting and
allowing possible movements of the radiation head.

“Interlock” means a device arranged or connected such
that the occurrence of an event or condition is required
before a second event or condition can occur or continue to
occur.

“Interruption of irradiation” means the stopping of irradi-
ation with the possibility of continuing irradiation without
resetting of operating conditions at the control panel.

“Isocenter” means a fixed point in space located at the
center of the smallest sphere through which the central axis
of the beam pass.

“Leakage radiation” means radiation emanating from the
diagnostic or therapeutic source assembly except for the
useful beam.

“Moving beam therapy” means radiation therapy with
relative movement of the useful beam and the patient
during irradiation.

“Normal treatment distance” means:

Next Page is 28-45
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1. The x-ray field in the plane of the image receptor
shall not exceed each dimension of the image receptor by
more than two percent of the source-to-image distance,
when the axis of the x-ray beam is perpendicular to the
plane of the image receptor. In addition, the center of
the x-ray field shall be aligned with the center of the
image receptor to within two percent of the SID, or there
shall be a device provided to both size and align the x-ray
field such that the x-ray field at the plane of the image
receptor does not extend beyond any edge of the image
receptor.

2. The x-ray unit used for cephalometric radiographs
shall meet all the requirements of this subchapter with the
exception of N.J.A.C. 7:28-16.3(a)3 and 7:28-16.6.

7:28-16.6 Panoramic radiographic installations

(a) No person shall use any panoramic radiographic unit

or cause it to be used unless the following requirements are
met:

1. The x-ray field in the plane of the image receptor
shall not exceed each dimension of the image receptor by
more than two percent of the SID, when the axis of the x-
ray beam is perpendicular to the plane of the image
receptor. In addition, the center of the x-ray field shall
be aligned with the center of the image receptor to within
two percent of the SID or there shall be a device provided
to both size and align the x-ray field such that the x-ray
field at the plane of the image receptor does not extend
beyond any edge of the image receptor.

2. These units shall meet all the requirements of this
subchapter with the exception of N.J.A.C. 7:28-16.3(a)3
and 7:28-16.5.

7:28-16.7 Structural shielding

(a) No person shall operate or permit the operation of x-

ray equipment used in the practice of dentistry unless the
following requirements are met:

1. Permanent structural shielding and protective barri-
ers shall be used to ensure that no person other than the
patient being x-rayed receives a radiation dose in excess
of two milliroentgens in any one hour.

2. When dental x-ray units are installed in adjacent
areas of the same room, such units shall not be used
simultaneously unless protective barriers are provided and
used in the area between the units when necessary to
comply with the radiation exposure limits in N.J.A.C.
7:28-6.

7:28-16.8 Radiation safety surveys

(a) No person shall operate or permit the operation of x-
ray equipment used for dental radiography unless the instal-
lation meets the following requirements:

1. The registrant of a dental ionizing radiation-pro-
ducing machine shall ensure that a qualified individual
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performs or supervises the performance of a radiation
safety survey of the environs and submits a copy of the
radiation safety survey report to the Department within
60 days of the date the machine is acquired. The regis-
trant shall maintain the original survey report for as long
as the machine is registered plus one year and shall make
the original survey report available for review by the
Department during any inspection;

2. The registrant of a dental ionizing radiation-pro-
ducing machine shall ensure that a qualified individual
performs or supervises the performance of a radiation
safety survey of the environs when changes have been
made to shielding, equipment, or equipment location
which affect the radiation levels of the environs. A copy
of the survey report shall be submitted to the Department
within 60 days of the date of such change. The registrant
shall maintain the original survey report for as long as the
machine is registered plus one year and shall make the
original survey report available for review by the Depart-
ment during any inspection; and

3. The minimum requirements for the information to
be included in the radiation safety survey report are as
follows:

i. The name of the registrant of the installation as it
appears on form VRH-001, address, telephone number,
and room location of the unit;

ii. The New Jersey Registration Number, if avail-
able;

iii. The manufacturer, model number, generator se-
rial number, control panel serial number, tube manu-
facturer, tube serial number, and tube housing number;

iv. The name and address of the qualified individual
performing the survey;

v. The date of survey;

vi. The survey instrument manufacturer, model
number, and date calibrated;

vii. A diagram or floor plan of the area indicating
the x-ray tube location, exposure switch location, nor-
mal operator position, lead shielding if present, wall,
floor, and ceiling construction, labeling of all areas
adjacent to the exposure room including those above
and below, and labeling of all areas as to occupancy
and use;

viii. Records of the measurement of radiation expo-
sure with a suitable phantom in the average patient
position. Measurements shall be taken at the opera-
tor’s position and at all nearby locations which are
normally occupied. For each mecasurement, the kVp,
mA, exposure time, instrument reading, and correction
made to the instrument reading (such as energy re-
sponse, calibration, etc.) shall be recorded; and
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ix. Exposure rates at each measured location shall
be converted into Coulombs/kilogram/week or mR/
week. Records shall include all assumptions of work-
load, use and occupancy factors used in the calcula-
tions,

Repeal and New Rule, R.1993 d.510, effective October 18. 1993.
See: 25 NJ.R. 7(a), 25 N.J.R. 1039(a), 25 N.J.R. 4770(a).

7:28-16.9 Operating criteria

(a) No person shall operate a dental ionizing radiation-
producing machine in such a manner as to expose human
beings unless such person is a licensed practitioner or holds
a valid license issued by the Department pursuant to
NJ.A.C. 7:28-19 and the Radiologic Technologist Act,
N.J.S.A. 26:2D-24 through 36.

(b) A person shall operate a dental ionizing radiation-
producing machine in a manner consistent with the scope of
practice defined on that person’s license issued by the
Department pursuant to N.J.A.C. 7:28-19.

7:28-16.10 Operating procedures

(a) All persons who operate or permit the operation of
dental radiographic equipment shall comply with following
operating procedures:

1. No individual other than the patient being x-rayed
shall be in the path of the useful beam;

2. During each exposure the operator shall stand at
least 1.83 meters (six feet) from the patient or behind a
protective barrier;

3. The film shall not be held by the dentist, the
operator, or the assistant during any radiographic expo-
sure;

4. The diagnostic type protective tube housing and the
cone shall not be hand held during exposures;

5. Fluoroscopy shall not be used in dental examina-
tions; and

6. The registrant shall provide personnel monitoring
equipment to and require that it be worn by each individ-
ual who enters a controlled area and receives or is likely
to receive a dose in excess of 25 millirems in any period
of seven consecutive days.

i. Each personnel monitoring device shall be as-
signed to and worn by only one person.

ii. Records of radiation exposure derived from the
personnel monitoring device shall be kept in accor-
dance with the requirements of N.J.A.C. 7:28-8.
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ili. The registrant shall keep the personnel monitor-
ing records at the facility. These records shall be kept
in accordance with the requirements of N.J.A.C. 7:28-8.
These records or true copy of same shall be produced
for review by the Department during an inspection, and
shall be submitted to the Department upon request.

iv. The personnel monitoring records shall be avail-
able to the employees.

SUBCHAPTER 17. INDUSTRIAL AND
NONMEDICAL RADIOGRAPHY

7:28-17.1 Scope

(a) This subchapter establishes radiation-safety require-
ments for persons utilizing sealed sources, radiographic-
exposure devices or ionizing radiation-producing machines
for industrial and nonmedical radiography.

(b) The requirements of this subchapter are in addition
to the requirements of N.J.A.C. 7:28-1 through 7:28-13.

(c) This Subchapter does not apply to radiography in any
of the healing arts.

(d) The provisions of NJ.A.C. 7:28-17.4(e), 17.6(c) and
17.6(d)1 do not apply to the use of portable x-ray bomb
detection equipment.

Amended by R.1985 d.502, effective October 7, 1985.
See: 17 N.J.R. 1626(a), 17 N.J.R. 2389(a).

Language change.
Amended by R.2004 d.44, effective January 20, 2004.
See: 35 NLJ.R. 2008(a), 36 N.J.R. 445(a).

Added (d).

7:28-17.2 Definitions

The following words and terms, when used in this sub-
chapter, shall have the following meanings, unless the con-
text clearly indicates otherwise.

“Cabinet x-ray system” means an ionizing radiation-pro-
ducing machine with the x-ray tube installed in an enclosure
which, independent of existing architectural structures ex-
cept the floor on which it may be placed, is intended to
contain at least that portion of a material being irradiated,
provide radiation attenuation, and exclude personnel from
its interior during generation of x-radiation, including but
not limited to all x-ray systems designed primarily for the
inspection of carry-on baggage at air, railroad, and bus
terminals, and similar facilities, and all x-ray systems de-
signed primarily for the inspection of letters, periodicals,
and packages in mailrooms. An x-ray tube used within a
shielded part of a building or x-ray equipment which may
temporarily or occasionally incorporate portable shielding, is
not considered a cabinet x-ray system.
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“External surface” means the outside surface of the cabi-
net x-ray system, including the high-voltage generator,
doors, access panels, latches, control knobs, and other per-
manently mounted hardware and including the plane across
any aperture or port.

“Industrial radiography” means the examination of the
macroscopic structure of materials by nondestructive meth-
ods using sources of radiation.

“Portable x-ray bomb detection equipment” means a port-
able x-ray system used exclusively for examining packages or
devices suspected to contain explosive or incendiary materi-
als or weapons of mass destruction.

“Shielded room radiography” means industrial radiogra-
phy which is conducted in an enclosed room, the interior of
which is not occupied during radiographic operations,

“Temporary job site” means any location where industrial
radiography is performed other than the location(s) listed in
a license or registration issued by the Department pursuant
to N.JLA.C. 7:28-3 or 7:28-4.

New Rule, R.1985 d.502, effective October 7, 1985.
See: 17 NJ.R. 1626(a), 17 N.J.R. 2389(a).
“Registration and licensing requircments” recodified to 17.3.
Amended by R.2004 d.44. effective January 20, 2004.
See: 35 N.J.R. 2008(a), 36 N.J.R. 445(a).
Added “Portable x-ray bomb detection equipment”.

7:28-17.3 Registration and licensing requirements

(a) All owners of ionizing radiation-producing machines
shall comply with N.J.A.C. 7:28-3.

(b) All owners of sealed sources or radiographic-exposure
devices shall comply with N.J.A.C. 7:28-3 and 7:28-4.

Amended by R.1985 d.502, effective October 7. 1985.
See: 17 NJ.R. 1626(a). 17 N.J.R. 2389(a).
Recodified from 17.2; “Equipment control” recodified to 17.4.

7:28-17.4 Equipment control

(a) The permissible levels of radiation from radiographic-
exposure devices and storage containers shail be as follows:

1. Radiographic-exposure devices measuring less than
four inches from the sealed source storage position to any
external surface of the device shall not produce a radia-
tion level in excess of 50 milliroentgens per hour at least
six inches from any point on the external surface of the
device.

2. Radiographic-exposure devices measuring a mini-
mum of four inches from the sealed source storage posi-
tion to any external surface of the device and all storage
containers for sealed sources or for radiographic-exposure
devices shall not produce radiation levels in excess of 200
milliroentgens per hour at any point on the external
surface and 10 milliroentgens per hour at one meter from
any point on the external surface.
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3. The radiation levels specified in 1 and 2 above are
with the sealed source in the shielded or “off” position.

(b) Each radiation-producing machine shall be provided
with a lock designed to prevent unauthorized use of the
equipment.

(c) Each radiographic-exposure device and each storage
container shall be provided with a lock or outer locked
container designed to prevent unauthorized or accidental
removal of a sealed source or its change from a shielded to
an unshielded position. All ionizing radiation-producing
machines, radiographic-exposure devices and storage con-
tainers shall be kept locked at all times except when under
the direct surveillance of a radiographer or of a radiogra-
pher’s assistant or as provided in N.J.A.C. 7:28-17.6(a).

(d) Locked radiographic-exposure devices and storage
containers shall be physically secured to prevent tampering
or removal by unauthorized personnel.

(e) The owner shall maintain calibrated and operable
radiation-survey instruments to make radiation surveys as
required by NJ.A.C. 7:28-17.6(d) and by N.J.A.C. 7:28-7.
The requirements for the radiation-survey instruments are
as follows:

1. Each radiation-survey instrument shall be calibrat-
ed at intervals not to exceed three months and the
instrument shall be recalibrated after each servicing in-
volving other than battery replacement. An operational
check source test shall be performed on each radiation-
survey instrument prior to its use.

2. Records shall be maintained of each date of cali-
bration and the operational check source test results.

3. The instrumentation shall have a range such that
two milliroentgens per hour through one roentgen per
hour can be measured to a precision of plus or minus 20
per cent.

(f) The replacement of any sealed source fastened to or
contained in a radiographic-exposure device and leak test-
ing, repair, tagging, opening or any other modification of
any sealed source shall be performed only by persons specif-
ically authorized by the Department, a Federal agency or
any Agreement state.

(g) Sealed sources are to be leak tested under the follow-
ing conditions and requirements:

1. Each sealed source shall be tested for leakage at
intervals not to exceed six months. In the absence of a
certificate from a transferor that a test has been made
within the six months prior to the transfer, the sealed
source shall not be put into use until tested.

2. The leak test shall be capable of detecting the
presence of 0.005 microcuries of removable contamination
on the sealed source. A test made at the nearest accessi-
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ble point to the sealed source storage position may be an
acceptable leak test.

3. Leak tests shall be carried out only by individuals
and by procedures both of which require prior approval
by the Department. Approval will be based upon a
description of the following:

i. Instrumentation to be used;

ii. Method of performing test including points on
equipment to be tested; and

1. A description, or make and model number of the
ionizing radiation-producing machine, or of the radio-
graphic-exposure device or storage container in which the
sealed source is located;

2. The identity of the radiographer to whom assigned;
and

3. The plant or site where used and dates of use.

(!) Each owner conducting industrial radiography at a

temporary job site shall make the following records available

iii. Pertinent experience of person who will perform  at the site for inspection by the Department:

the test.

4. Records of leak test results shall be kept in units of
microcuries and maintained for inspection by the Depart-
ment.

(h) Requirements regarding any leaking sealed source
shall be as follows:

1. Any test conducted pursuant to (g) above which
reveals the presence of 0.005 microcuries or more of
removable radioactive material shall be considered evi-
dence that a sealed source is leaking,

2. The owner shall immediately withdraw any leaking
sealed source above from use and shall cause it to be
decontaminated and repaired in accordance with (f) or to
be disposed of in accordance with N.J.A.C. 7:28-11.

3. Within five working days after obtaining results of
the test performed pursuant to (g) above, a report shall
be filed with the Department, describing the equipment
involved, the test results, and the corrective action taken.

(i) A sealed source which is not fastened to or contained
in a radiographic-exposure device shall have permanently
attached to it a durable tag at least one inch square, bearing
the prescribed radiation caution symbol in conventional
colors, magenta or purple on a yellow background, and at
least the instructions: “Danger—Radioactive Material—Do
Not Handle—Notify Civil Authorities if Found.”

1. A copy of the owner’s current license to possess or
use radioactive materials issued by the Department pursu-
ant to N.J.A.C. 7:28-4.

2. A copy of the owner’s current registration of a
radioactive material or ionizing radiation-producing ma-
chine issued by the Department pursuant to N.J.A.C.
7:28-3;

3. A copy of the owner’s current license to possess or
use radioactive materials issued by the United States
Nuclear Regulatory Commission;

4. A copy of the owner’s operating and emergency
procedures prepared pursuant to NJ.A.C, 7:28-17.5(d);

5. Acopyof NJ.AC. 7:.28;

6. Survey records required pursuant to NJ.A.C.
7:28-17.6(d) for the period of the operation at the site;

7. Daily pocket dosimeter records for the period of
operation at the site required to be made pursuant to
N.J.AC. 7:28-17.5(e)2;

8. A copy of the latest instrument calibration and the
original log of daily instrument operational check source
test results for the specific devices in use at the site
required to be made pursuant to (€)1 and 2 above; and

9. A copy of the record of leak test results made
pursuant to (g)4 above.

(j) Each owner shall conduct an ongoing inventory and Amended by R.1985 d.502, effective October 7, 1985.
keep a written record of each sealed source that is received,  5°% 17 NJR. 1626(a), 17 N.J.R. 2385(a).

Recodified from 17.3 with substantive changes.

possessed, and used. This record shall include the date of  Amended by R.2004 d.44, effective January 20, 2004,
receipt of each sealed source, the identity and quantity of  See: 35 N.J.R. 2008(a), 36 N.J.R. 445(a).

the radioactive material contained within each sealed
source, the date and to whom each sealed source is assigned

Amended the N.J.A.C. references throughout.

and of the location at which each sealed source is to be  7:28-17.5 Personal radiation safety requirements for

used, the date that each sealed source is returned for
storage at the owner’s facility, the date that the source is
returned for replacement, and the date of calibration.

(k) Each owner shall maintain current logs, which shall
be kept available for inspection by the Department at the
address specified in the license, showing for each radiation
source the following information.
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radiographers

(a) The owner shall not permit any person to act as a

radiographer until such person:

1. Has been instructed by a qualified individual in the
subjects outlined in (b) below and has demonstrated an
understanding of those subjects by passing a written ex-
amination given by a qualified individual;
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2. Has received copies of and instruction in the appli-
cable sections of this Chapter and the owner’s operating
and emergency procedures required pursuant to (d) be-
low, and demonstrated an understanding of this Chapter
and the procedures specified therein; and

C

3. Has demonstrated competence to use the ionizing
radiation-producing machines, radiographic-exposure de-
vices, sealed sources, related handling tools and survey
instruments which will be employed in his assignment.

(b) The outline of the course for radiographer’s training
is as follows:

1. Fundamentals of radiation safety:

i. Characteristics of gamma and x-radiation;

ii. Units of radiation dose and quantity of radioac-
tivity;

iii. Hazards of excessive exposure to radiation;

iv. Levels of radiation from ionizing radiation-pro-
ducing machines and radioactive materials;

v. Methods of controlling radiation dose:
(1) Working time;
(2) Working distances;
- (3) Shielding.
</ 2. Radiation detection instrumentation to be used:
i. Use of ionizing radiation survey instruments:
(1) Operation;
(2) Calibration;
(3) Limitations.
ii. Survey techniques;
iii. Use of personnel-monitoring equipment:
(1) Film badges;
(2) Pocket dosimeters;
(3) Pocket chambers;
3. Radiographic equipment to be used:
i. Ionizing radiation-producing machines;
ii. Radiographic-exposure devices;
ili. Storage containers;
iv. Remote handling equipment.

4. The requirements of pertinent Federal and State

C/_ regulations;

5. The owner’s written operating and emergency pro-
cedures. :

28-83

(c) The owner shall not permit any person to act as a
radiographer’s assistant until such person:

1. Has received copies of and instruction in the own-
er’s operating and emergency procedures, required pursu-
ant to (d) below, and has demonstrated an understanding
of the procedures; -and

2. Has demonstrated competence to use under the
personal supervision of the radiographer the ionizing.
radiation-producing machines, radiographic-exposure de-
vices, sealed sources, related handling tools and radiation-
survey instruments which will be employed in his assign-
ment; and

3. Has been instructed by a qualified individual in the
subjects outlined in (b) above, and has demonstrated an
understanding of those subjects by written examination
given by a qualified individual,

(d) The owner shall prepare written operating and emer-
gency procedures which shall include instructions in at least
the following:

1. The handling and the use of ionzing radiation-
producing machines, sealed sources and radiographic-
exposure devices to be employed such that no person is
likely to be exposed to radiation doses in excess of the
limits established in N.J.A.C. 7:28-6;

2. Methods and occasions for conducting radiation
surveys;

3. Methods for controlling access to radiographic ar-
eas;

4. Methods and occasions for locking and securing
ionizing radiation-producing machines, radiographic-expo-
sure devices, storage containers and sealed sources;

5. Personnel monitoring and the use of personnel-
monitoring equipment;

6. Transporting sealed sources to field locations, in-
cluding packing of radiographic-exposure devices and
storage containers in the vehicles, posting of vehicles, and
control of the sealed sources during transportation;

7. Minimizing exposure of persons in the event of an
accident;

8. The procedure for notifying proper persons in the
event of an accident; and

9. Maintenance of records.

(¢). The owner shall not permit any person to act as a
radiographer or as a radiographer’s assistant unless the
owner has supplied to each such person and requires that
each such person shall wear a film badge and either a
pocket dosimeter or pocket chamber. The requirement for
use of film badges, pocket dosimeters, and pocket chambers
are as follows:

Supp. 7-18-05
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1. Pocket dosimeters and pocket chambers shall be
capable of measuring doses from zero to at least 200
milliroentgens.

2. Pocket dosimeters and pocket chambers shall be
read and doses recorded daily.

3. A film badge will be assigned to and worn by only
one person.

4. A film badge shall be immediately processed if a
pocket chamber or pocket dosimeter is discharged beyond
its range,

5. The film badge reports received from the film
badge processor and records of pocket dosimeter and
pocket chamber readings shall be maintained for inspec-
tion by the Department.

Amended by R.1985 d.502, effective October 7, 1985.
See: 17 NJ.R. 1626(a), 17 N.J.R, 2389(a).
Recodified from 17.4 with substantive changes.

7:28-17.6 Precautionary procedures in radiographic
operations

(a) During each radiographic operation the radiographer
or radiographer’s assistant shall maintain a direct surveil-
lance of the operation to protect against unauthorized entry
into a high radiation area, except as follows:

1. Where the high radiation area is equipped with a
control device which shall either cause the level of radia-
tion to be reduced below that at which an individual
might receive a dose of 100 millirems in one hour upon
entry into the area, or shall energize a conspicuous visible
and audible alarm signal in such a manner that the
individual entering and the owner or the supervisor of the
activity are made aware of the entry; or

2. Where the high radiation area is locked to protect
against unauthorized or accidental entry.

(b) Notwithstanding any provisions in N.J.A.C. 7:28-10.8,
areas in which radiography is being performed shall be
conspicuously posted as required by N.J.A.C. 7:28-10.2 and
7:28-10.3.

(c) No radiographic operation shall be conducted unless
calibrated and operable ionizing radiation-survey instrumen-
tation as described in N.J.A.C. 7:28-17.4(e) is available and
used at each site where radiographic exposures are made.

(d) In addition to the requirements of N.J.A.C. 7:28-7,
no radiographic operation shall be conducted unless the
owner ensures that radiation surveys are made and recorded
as follows:

1. Physical radiation surveys shall be made as neces-
sary during radiographic exposures to determine compli-
ance with N.J.A.C. 7:28-6.
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2. A physical radiation survey shall be made after
each radiographic exposure employing a sealed source to
determine that the sealed source has been returned to its
shielded condition.

3. After radiographic operations employing a sealed
source or sources have been completed, a physical radia-
tion survey shall be made to determine that each sealed
source is in its shielded condition prior to securing the
radiographic-exposure device and storage container as
specified in N.J.A.C. 7:28-17.4(a) and (c).

4. Clear and legible records shall be kept of the
surveys that are required by (d)1 and 3 above and main-
tained for inspection by the Department.

Amended by R.1985 d.502, effective October 7, 1985.
See: 17 N.J.R, 1626(a), 17 N.J.R. 2389(a).
Recodified from 17.5 with substantive changes.
Amended by R.2004 d.44, effective January 20, 2004.
See: 35 N.J.R. 2008(a), 36 N.J.R. 445(a).
Inserted new (d).

7:28-17.7 Cabinet x-rays systems

(a) No person shall operate or permit the operation of a
cabinet x-ray system unless such system meets the require-
ment of NJA.C. 7:28-17.1, 7:28-17.2, 7:28-17.3, and
7:28-17.7.

(b) No person shall operate or permit any other person
to operate a cabinet x-ray system until the operator has
received a copy of the operator’s manual, has been trained
in the operating procedures for the system, and has demon-
strated competence in operating the system. The owner
shall maintain a copy of the operator’s manual in the
proximity of the system.

(c) Each owner shall supply appropriate personnel moni-
toring equipment to and shall require that it be used by
every individual who operates, makes “set-ups”, or performs
maintenance on a cabinet radiography unit.

(d) Radiation emitted from the cabinet x-ray system shall
not exceed an exposure of 0.5 milliroentgen in one hour at
any point five centimeters outside the external surface.

{e) No cabinet x-ray system shall be placed into operation
until a radiation survey is made by a qualified individual
demonstrating that the exposure level in (d) above is not
exceeded. Where an operating system is subsequently modi-
fied, repaired or moved to a new location, an additional
survey shall be performed and operation shall not resume
until a survey demonstrates compliance with this limit. The
owner shall perform such additional surveys as required by
the Department or as determined by a qualified individual.
The owner shall maintain a record of all surveys performed
and shall make such records available to the Department for
inspection.

(f) Safety interlocks shall be provided on cabinet x-ray
systems as follows:
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1. Each door of a cabinet x-ray system shall have a
minimum of two safety interlocks installed in such a
manner that the opening of any door would disconnect
the energy supply circuit to the high-voltage generator.

2. Each access panel on a cabinet x-ray system shall
have at least one safety interlock.

3. Following interruption of x-ray generation by the
functioning of any safety interlock, a manually reset con-
trol button shall be activated before x-ray generation can
resume.

4. Failure of any single component of the cabinet x-
ray system shall not cause failure of more than one
required safety interlock.

5. Safety interlocks shall be tested for operation at
intervals not to exceed six months. A record of these
tests shall be maintained for inspection by the Depart-
ment.

(g) A cabinet x-ray system shall have a permanent floor.
Any support surface to which a cabinet x-ray system is
permanently affixed may be deemed the floor of the system.

(h) Warning labels shall be provided on cabinet x-ray
systems and shall meet the following requirements:

1. There shall be permanently affixed or inscribed on
the cabinet x-ray system at the location of any controls
which can be used to initiate x-ray generation a clearly
legible and visible label bearing the statement or words
having a similar meaning: “CAUTION: X-RAYS PRO-
DUCED WHEN ENERGIZED”; and

2. There shall be permanently affixed or inscribed on
the cabinet x-ray system adjacent to each port a clearly
legible and visible label bearing the statement or words
having a similar meaning: “CAUTION: DO NOT IN-
SERT ANY PART OF THE BODY WHEN SYSTEM IS
ENERGIZED: X-RAY HAZARD”.

(i) All cabinet x-ray systems shall be provided with the
following controls and indicators:

1. A key-actuated control to insure that x-ray genera-
tion is not possible with the key removed;

2. A control button or control switch to initiate and
terminate the generation of x-rays other than by the
functioning of a safety interlock or the main power con-
trol;

3. A warning light at the control button or control
switch that indicates when and only when x-rays are being
generated. This light shall be clearly labeled with the
words: “X-RAY ON”;

4. A warning light which indicates when and only
when x-rays are being generated. This warning light shall
be visible from each door, access panel, and port and shall
be clearly labeled with words: “X-RAY ON”.
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5. A meter which indicates the kilovoltage and current
during the generation of x-rays at each x-ray control
button or control switch unless the x-ray tube current is
preset.

(j) Cabinet x-ray systems designed primarily for the in-
spection of carry-on baggage at airline, railroad, and bus
terminals, and similar facilities, shall be provided with
means to insure that an operator is present at the control
area in a position which permits surveillance of the ports
and doors during the generation of x-radiation as follows:

1. During an exposure or preset succession of expo-
sures of one-half second or greater duration, the system
shall contain a mechanism to enable the operator to
terminate the exposure or preset succession of exposures
at any time.

2. During an exposure or preset succession of expo-
sures of less than one-half second duration, there shall be
a mechanism provided to allow completion of the expo-
sure in progress but shall enable the operator to prevent
additional exposures.

New Rule, R.1985 d.502, effective October 7, 1985.
See: 17 N.J.R. 1626(a), 17 N.J.R. 2389(a).
Amended by R.2005 d.239, effective July 18, 2005.
See: 37 NJ.R. 8(a), 37 N.J.R. 2675(b).

7:28-17.8 Shielded room radiography

(a) No person shall operate or permit the operation of
any ionizing radiation-producing machine, radiographic-ex-
posure device, or sealed source used in shielded room
radiography unless the equipment, installation, and person-
nel meet the requirements of NJ.A.C. 7:28-17.1 through
7:28-17.6 and 7:28-17.8.

(b) No person shall operate or permit any person to
operate an ionizing radiation-producing machine, radio-
graphic-exposure device, or sealed source used in shielded
room radiography until such operator has completed the
following requirements:

1. The operator has met the requirements of N.J.A.C.
7:28-117.5;

2. The operator has received a copy of and instruction
in N.JJA.C. 7:28-1 through 7:28-13 and 7:28-17 and a
copy of the owner’s operating and emergency procedures
as required by N.JLA.C. 7:28-17.5(d) and has demonstrat-
ed an understanding of the procedures and regulations by
written examination given by a qualified individual; and

3. The operator has demonstrated competence to op-
erate appropriate safety systems.

(c) Each owner shall supply appropriate personnel moni-
toring equipment and shall require that it be used by every
individual who operates, makes “set-ups,” or performs
maintenance on an ionizing radiation-producing machine,
radiographic-exposure device, or sealed source used in
shielded room radiography.
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(d) The enclosed room in which shielded room radiogra-
phy is conducted shall be shielded so that no location on the
exterior exceeds the radiation levels and limits established in
N.J.A.C. 7:28-6. No industrial radiography shall be con-
ducted in a shielded room until a radiation survey is first
made to insure compliance with these radiation levels and
limits. A record of this survey shall be maintained and a
copy shall be available for inspection by the Department.

(e) No person shall enter an enclosed room in which
shielded room radiography is performed until after a physi-
cal radiation survey is conducted to determine whether the
ionizing radiation producing machine is off or the radio-
graphic-exposure device or the sealed source is in the
shielded or “off” position. A record shall be maintained of
the date and exposure rate measured for each physical
radiation survey and shall be made available for inspection
by the Department.

(f) The radiation surveys required in (d) and (e) above
shall be made with a radiation survey instrument measuring
radiation at the energies and at the exposure rates to be
encountered. This instrument shall have an operational
check source test conducted prior to each use and shall be
calibrated at intervals not to exceed one year and shall be
recalibrated after each servicing other than a battery re-
placement. Records shall be maintained of each date of
calibration and the daily operational check and shall be
made available for inspection by the Department.

(g) Adequate methods shall be provided to restrict the
access of personnel and the public to any and all shielded
room radiography areas to prevent the exposure of any
person to radiation in excess of the level limits of N.J.A.C.
7:28-5, 7:28-6 and 7:28-17. No person is permitted to
remain within the enclosed room where shielded room
radiography is being performed.

(h) All ionizing radiation-producing machines, radio-
graphic-exposure devices, and sealed sources used in shield-
ed room radiography and all objects exposed thereto shall
be confined within an installation or structure designed or
intended for radiography and in which radiography is regu-
larly performed in accordance with the following require-
ments:

1. A reliable interlock or other mechanism shall be
installed at each means of access to the shiclded room
which will turn off the source(s) of radiation if a person
tries to enter or open the door to the shielded room.

2. A door-fastening mechanism shall be installed so
that the door to the shielded room can be opened from
the inside at all times in case of emergency.

3. A visible and audible signal alarm system shall be
installed within the shielded room which will be actuated
at a reasonable length of time before the power to the
radiation source can be activated which enables persons in
the vicinity of the shielded room to take appropriate
protective actions.
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4. One or more scram or emergency buttons shall be
installed at a highly visible and easily accessible location
or locations within the shielded room that will terminate
the power to the source of radiation. This scram or
emergency button shall be installed so that it shall require
manual resetting before the power to the source of radia-
tion can be reactivated.

5. [Each source of radiation used in shielded room
radiography shall be provided with a lock at the control
panel to prevent unauthorized use of the source.

6. If more than one source of radiation is used in the
same shielded room, all such sources of radiation shall
meet the requirements of 1-5 above.

New Rule, R.1985 d.502, effective October 7, 1985.
See: 17 N.J.R. 1626(a), 17 N.J.R. 2389(a).

SUBCHAPTER 18. MAJOR NUCLEAR
FACILITIES

7:28-18.1 Scope

(a) The special requirements of this Subchapter shall
apply to major nuclear facilities including nuclear reactors,
nuclear fuel fabrication plants, nuclear fuel reprocessing
plants, and nuclear waste handling or disposal facilities.

(b) These requirements are in addition to the require-
ments of other applicable Sections of this Chapter.

(c) The intent of this Section is to insure that individuals
outside of these facilities receive no radiation exposures
from environmental or direct radiation that are in excess of
the limits of Sections 6.1 (Exposure of individuals in con-
trolled ‘areas) and 6.2 (Radiation levels outside controlled
areas) of this Chapter.

7:28-18.2 Facility description and required monitoring
program

(a) Any person desiring to construct a major nuclear
facility within this State shall submit a general description of
the proposed facility with a discussion of probable and
maximum potential radioactive discharges. This description
shall be submitted to the Department for evaluation, as
early as possible, but not less than six months prior to the
start of construction, and shall include the following:

1. A general description of the proposed facility;

2. The nature of and the proposed rates of discharge
of radioactive contaminants to the environment and/or
the nature of and amounts of radioactive materials subject
to temporary or permanent storage;

3. The proposed methods of limiting the discharge o
radioactive contaminants to the atmosphere; ’
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7:28-18.2

4. The proposed methods of limiting the discharge of
radioactive contaminants to ground or surface waters;

5. The proposed methods of disposal of radioactive or
radioactively contaminated materials; and

6. Preliminary description of the proposed radiologi-
cal monitoring program.

(b) As used in this section, the term “construction” in-
cludes pouring the foundation for, or the installation of, any
portion of the permanent facility on the site, but does not
include the following:

1. Site exploration, site excavation, preparation of the
site for construction of the facility, including the driving of
piles, and construction of roadways, railroad spurs, and
transmission lines;

Next Page is 28-87
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2. Procurement or manufacture of components of the
facility; or

3. Construction of non-nuclear facilities (such as con-
struction equipment storage sheds) for use in connection
with the construction of the facility.

(c) Any person desiring to operate a major nuclear facili-
ty within this State shall develop an adequate program of
radiological monitoring consistent with the hazard from
actual or potential discharges. The proposed program shall
be submitted to the Department for evaluation as to its
adequacy as early as possible but at least six months prior to
the start of operation. The proposed radiological monitor-
ing program shall include revised statements of the informa-
tion required in (a) and (b) above, and it shall also include:
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7:28-48.3

“Controlling interest” means the interest held by the
person or persons who owns more than 50 percent of the
voting stock or other equity interest in an owner; it also
means the interest held by a person or persons who owns 50
percent or less of the voting stock or other equity interest in
an owner and who possesses, directly or indirectly, the
power to direct or cause the direction of the management
and policies in an owner.

“Dispose” or “disposal” means the discarding or destroy-
ing of a nonionizing radiation producing source,

“Gigahertz” (GHz) means 1,000,000,000 hertz or cycles
per second.

“Kilohertz” (kHz) means 1,000 hertz or cycles per second.

“Megahertz” (MHz) means 1,000,000 hertz or cycles per
second.

“Microwave heater, sealer and industrial oven” means any
source which uses microwave radiation between the fre-
quencies of 300 MHz and 100 GHz to heat, melt, dry, cure,
sanitize, disinfect or alter the chemical composition of mate-
rials such as, but not limited to, plastics, rubber, glue, wood,
dyes or food.

“Microwave radiation” means, for the purposes of this
subchapter, nonionizing radiation between the frequencies
of 300 MHz and 100 GHz. (By convention, microwave
radiation describes all the frequencies between 300 MHz
and 300 GHz. Microwave radiation is a subset of the
radiofrequency radiation spectrum.)

“Nonionizing radiation” means radiation which does not
have the capability of ionizing the medium through which it
is passing.

“Nonionizing radiation producing source” or “source”
means, for the purposes of this subchapter, any equipment,
machine or device capable of emitting nonionizing radiation
between the frequencies of 300 kHz and 100 GHz,

“Owner” means a person who has title to a radiation
source or who possesses a radiation source as a lessee,
bailee or pursuant to the terms of a registration issued by
the Department, by a Federal agency, or by any other state.

“Person” includes an individual, corporation, partnership,
firm, association, trust, estate, public or private institution,
group, municipality, any state or other legal entity; and any
legal successor, representative agent, or agency of the fore-
going.

“Radiation Assessment Document” means a form or ser-
ies of forms issued by the Department requiring information
such as, but not limited to, radiation frequency, duty cycle of
each source, the source operator’s position in relation to
each source and any additional information which will be
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used to predict radiation levels in the areas surrounding
nonionizing radiation producing sources.

“Radiofrequency radiation” means, for the purposes of
this subchapter, nonionizing radiation between the frequen-
cies of 300 kHz and 100 GHz. (By convention, radiofre-
quency radiation described all the frequencies below 300
GHz, with microwave radiation as a subset of the radiofre-
quency radiation spectrum.)

“Radiofrequency heater and sealer” means any source,
including induction and dielectric heaters, which uses radiof-
requency radiation between the frequencies of 300 kHz and
299 MHz to heat, melt, dry, cure, sanitize, disinfect or alter
the chemical composition of materials such as, but not
limited to, plastics, rubber, glue, wood, dyes or food.

“Registration” means the submission by the owner and
receipt by the Department of the completed registration
form and Radiation Assessment Document, and the pay-
ment of fees.

“Transferee” means a person who obtains either:

1. Ownership of a nonionizing radiation producing
source; or

2. A controlling interest in the owner of such a
source.

“Transferor” means a person who sells or otherwise
transfers either:

1. A nonionizing radiation producing source; or

2. A controlling interest in the owner of such a
source.

7:28-48.3 Registration of a nonionizing radiation
producing source

(a) (Reserved)

(b) No owner shall operate a nonionizing radiation pro-
ducing source listed in (b)1 or 2 below unless the owner
completes the registration form and it is received by the
Department by March 4, 1995. Thereafter, no owner shall
operate the sources listed in (b)1 or 2 below unless the
owner completes the registration form and it is received by
the Department 30 calendar days after the owner takes
possession of any of the sources listed below:

1. Radiofrequency heaters and sealers; or

2. Microwave heaters, sealers and industrial ovens.

(c) An owner shall register on forms made available by
the Department. The registration form shall include the
following information:

1. The owner’s name, address and telephone number;

2. ‘The type of source(s);
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3. The number of source(s);
4. The location of source(s);

5. The frequency or frequency range of radiation em-
itted from each source; and

6. Any additional information which is reasonably
necessary to identify the source or the owner of the
source. :

(d) An owner shall produce immediately, upon request by
the Department, a copy of the completed registration form.

() If an owner of a nonionizing radiation producing
source fails to register that source with the Department, and
- the Department has reason to believe that the source is a
radiofrequency or microwave heater, sealer, or industrial
oven, the Department may require the owner to provide
information on the source and may conduct an inspection of
the source, facility and any documents or records pertaining
thereto.

7:28-48.4 Amendments to the registration of a nonionizing
radiation producing source
An owner shall notify the Department in writing within 30
calendar days of any change in the information on the
registration form.
7:28-48.5 Radiation Assessment Document

(a) An owner shall submit to the Department a Radiation
Assessment Document, on forms made available by the
Department, no later than 60 calendar days after the own-
er’s receipt of the bill for the initial registration fee.

(b) (Reserved)

(c) For sources listed in N.J.A.C, 7:28-48.3(b), the Radia-
tion Assessment Document shall include the following infor-
mation:

1. The owner’s name, address and telephone number;
2. The type of source(s);

3. The number of source(s);

4. The location of each source;

5. The frequency or frequency range of radiation em-
itted from each source;

6. The duty cycle of each source;

7. The source operator’s position in relation to each
source; and

8. Any additional information which is reasonably
necessary to assess compliance of the sources with the
provisions of N.J.A.C. 7:28-42,
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7:28-48.6 Amendments to Radiation Assessment
Documents

An owner shall notify the Department in writing within 30
calendar days of any change in the information contained in
the Radiation Assessment Document.
7:28-48.7 Initial registration fee and annual renewal fee
for nonionizing radiation producing sources

(a) An owner shall remit to the Department the initial
registration fee or annual renewal fee no later than 30
calendar days after the owner’s receipt of the bill issued by
the Department.

(b) An owner shall pay the fees for initial registration and
annual renewal as follows:

Initial Annual
Registration Renewal
Source Category Fee Fee
1. Radiofrequency heaters and sealers, per location

One source $ 180.00 $160.00
Two sources 305.00 285.00
Three sources 415.00 395.00
Four sources 565.00 545.00
Five sources 675.00 650.00
Six sources 795.00 770.00
Seven sources 910.00 890.00
Eight sources 1,010.00 990.00
For each additional source
at the same location, add: 90.00 90.00

2. Microwave heaters, sealers and industrial ovens, per

location

One source $ 125.00 $125.00
Two sources 220.00 225.00
Three sources 325.00 330.00
Four sources 415.00 425.00
Five sources 505.00 520.00
Six sources 600.00 615.00
Seven sources 705.00 725.00
Eight sources 805.00 830.00
For each additional source

at the same location, add: 80.00 85.00

{c) An owner remitting an initial registration fee or annu-
al renewal fee shall mail a check or money order, made
payable to “Treasurer, State of New Jersey,” to the Depart-
ment of Treasury at the following address:

State of New Jersey
Department of Treasury
Division of Revenue

PO Box 417

Trenton, NJ 08646-0417

(d) An owner who fails to remit the initial registration fee
or annual renewal fee within 30 calendar days after the
owner’s receipt of the bill shall be assessed a late charge,
which is 20 percent of the amount of the billed fee.

(e) The registration of an owner who fails to submit an
annual renewal fee within 60 calendar days after the bwnqr’s
receipt of the bill shail be considered expired.
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7:28-48.9

1. Any owner whose registration has expired pursuant
to this subsection shall, upon a written request transmit-
ted to the Department within 30 calendar days of the
expiration of the registration, be afforded the opportunity
for a hearing thereon in the manner provided for contest-
ed cases pursuant to the Administrative Procedure Act,
N.J.S.A, 52:14B-1 et seq., and the Uniform Administra-
tive Procedure Rules, N.J.A.C. 1:1.

2. Requests for hearings shall be sent to the Office of
Legal Affairs, ATTENTION: Adjudicatory Hearing Re-
quests, Department of Environmental Protection, PO Box
402, Trenton, NJ 08625-0402.

(f) An owner who allows the registration of a source to
expire by failing to remit the annual renewal fee within 60
calendar days after the owner’s receipt of the bill shall be
required to file a new registration form along with the
appropriate initial registration fee listed in (b) above.

(g) Fees submitted to the Department are not refunda-
ble.

Administrative Correction.
See: 27 N.J.R. 498(b).
Amended by R.2005 d.239, effective July 18, 2005.
See: 37 N.JR. 8(a), 37 N.J.R. 2675(b).
Amended the addresses throughout.

7:28-48.8 Sale of a nonionizing radiation producing
source or transfer of a controlling interest;
termination of registration upon sale of
nonionizing radiation producing source or upon
transfer of controlling interest

(a) A person who sells or otherwise transfers either a
nonionizing radiation producing source, or a controlling
interest in the owner of such a source, shall notify the
Department in writing at least 30 calendar days before the
sale or transfer occurs. The transferor shall include the
following information in the notice:

1. The name and address of the transferee; and

2. The date of the proposed sale or transfer.

(b) Unless the procedures set forth in either (c) or (d)
below are followed, the registration of a nonionizing radia-
tion producing source shall terminate upon the sale of the
source or upon the transfer of a controlling interest in the
person who owns the source.

(c) The registration of a nonionizing radiation producing
source shall not terminate upon the sale of the source or
upon the transfer of a controlling interest under (b) above,
and shall be transferred to the transferee, if the transferee
certifies to the Department in writing that it will assume all
of the transferor’s liabilities in connection with:

1. Any deficiencies in the operation of source that
would result in a violation of any of the provisions of
N.J.A.C. 7:28-42; and
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2. All penalties arising in connection with the source
from occurrences or circumstances existing before the
date of the sale or transfer.

(d) The registration of a nonionizing radiation producing
source shall not terminate upon the sale of the source or
upon the transfer of a controlling interest under (b) above,
if the transferor takes the actions required of the transferor
under the following procedure:

1. The transferor shall notify the Department in writ-
ing of the proposed sale or transfer, prior to the sale or
transfer in accordance with (a) above;

2. The Department may, in its discretion, perform an
onsite audit of the nonionizing radiation producing
source. If the Department performs such an audit, it
shall be completed within 90 calendar days after receipt of
notice under (d)1 above;

3. Within 45 calendar days after the deadline for
completion of the audit in (d)2 above, based on the audit
and/or a review of Department records, the Department
shall either:

i. Issue to the transferor a notice stating that there
are no deficiencies in the operations of the nonionizing
radiation producing source and that no violations exist;
or

ii. Issue to the transferor a report of all deficiencies
and one or more notices of prosecutions or administra-
tive orders; and

4. The transferor corrects all deficiencies and pays all
the penalties noted in (d)3 above.

(e) If the registration of a nonionizing radiation produc-
ing source continues pursuant to the procedures set forth in
either (c) or (d) above, the transferee shall operate its
nonionizing radiation producing source in compliance with
this subchapter and all applicable provisions of this chapter.

(f) If the registration of a nonionizing radiation produc-
ing source terminates pursuant to (b) above, the transferee
shall submit an initial registration form and the appropriate
initial registration fee within 30 calendar days after it takes
possession of the nonionizing radiation producing source or
assumes a controlling interest in the owner of such a source,
unless it is the intent of the transferee to dispose of the
source. If the transferee operates the nonionizing radiation
producing source before it submits the completed initial
registration form, the transferee shall be in violation of
N.J.A.C. 7:28-48.3.

7:28-48.9 Disposal of a nonionizing radiation producing
source

(a) Whenever an owner disposes of a nonionizing radia-
tion producing source, as listed in N.J.A.C. 7:28-48.3(a) and
(b), the owner shall give written notification to the Depart-
ment within 30 calendar days after such disposal. The
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owner shall provide to the Department a complete descrip-
tion of the final disposition of the source.

(b) The registration of a nonionizing radiation producing
source shall terminate upon the disposal of the source.

7:28-48.10 Exemption from registration and payment of
initial registration fee and annual renewal fee

(a) An owner of a nonionizing radiation producing source
is exempt from registration and payment of initial registra-
tion and annual renewal fees if:

1. The source is not operational, and does not emit
nonionizing radiation;
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2. (Reserved)
3. (Reserved)

4. The source is used for display purposes only, and
does not emit nonionizing radiation;

5. The source is possessed, used or stored by the
United States Government; or

6. The source is a microwave oven used to cook food
for customers’ consumption in locations such as, but not
limited to, restaurants, canteens, and other eating estab-
lishments, or a microwave oven purchased by a consumer
for use in the home.
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