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Regulations for the Control of NORM - Update

The status of regulations for the control of NORM is summarized below
for 16 states and the federal government (EPA). Significant developments
have occurred in Arkansas, California, Oklahoma and the CRCPD. Each
regulatory agency was contacted during November 18-27.

The last states to enact NORM regulations were New Mexico and South
Carolina. Their regulations were summarized in the Summer 1995 issue
of The NORM Report. Arkansas, Georgia, Louisiana, Mississippi,
Oregon and Texas have previously enacted specific regulations for the
control of NORM.

Enactment of regulations specifically for the control of NORM will
require compliance by industries and companies with NORM contamina-
tion and NORM waste materials. Such companies should also be in com-
pliance with state general regulations for the control of radiation and the

\ NORM Course

4

OSHA radiation regulations.

The status of NORM regulations in all 50 states, the federal government
and Canada will be summarized in the Winter 97 issue of The NORM

Report.

ABRKANSAS

The revisions to the Arkansas
NORM regulations have been com-
pleted and sent to the governor for
his signature. After the Secretary
of State’s certification of the
revised NORM regulations, they
will be printed and become effec-
tive January 1, 1997 or shortly
thereafter. The revisions codify
many of the provisions in the
Louisiana NORM regulations.
Significant changes in the revised
Arkansas NORM regulations are
summarized below.

The Arkansas NORM regulations
constitute Section 7 of the
Arkansas Rules and Regulations
for Control of Sources of lonizing
Regulations.

RH-6004. General Definitions

Several new definitions have been

added. Specifically, definitions

have been added for:

@ Breathing zone

® Confirmatory survey

@ Designated facility

@® NORM facility identification
number

@ NORM field supervisor

@ NORM general license number

@ NORM Radiation Safety
Officer

@® NORM surveyor

@® NORM waste management plan

@ NORM worker

@ Notifier

@ Release survey

RH-6005. Exemptions

The exempt level for radium-226
and/or radium-228 remains at 5
picocuries per gram. The exempt
levels for uranium and thorium and
other NORM radionuclides also

(Continued on page 2)
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ARKANSAS (Continued)

remain the same as previously.

There are no changes in other
exemptions in the revised regula-
tions.

RH-6010. General License

a.l. Persons subject to the

general license shall notify

the Department by filing a

Notification of a NORM

Facilitv Form.

The Department recom-

mends a general licensee

under RH-6010.a.1 conduct
or arrange to have conduct-
ed a confirmatory survey to
determine the extent and
magnitude of the NORM
contamination at the general

licensee’s facility .

2. Each general licensee
performing on-site mainte-
nance of contaminated
facilities, sites, or equip-
ment or the excavation of
land shall establish and sub-
mit to the Department for
approval written procedures
as outlined in RH-6019 to
ensure worker protection
and survey (or screening) of
sites and equipment as out-
lined in RH-6018.

3.  On-site maintenance is
authorized only if the
maximum radijation level
does not exceed 2 millirem
per hour at any accessible
point of the work area.

Note:

b. Facilities and equipment conta-
minated with NORM in excess

of the levels set forth in
Appendix A of this Section, or if
the maximum radiation

cexposure level exceeds 50

Q‘Q

microroentgen per  hour
including background at any
accessible point shall not be
released for unrestricted use.
The decontamination of
equipment and facilities shall
be performed by persons
specifically licensed by the
Department  or  another
Licensing State to conduct
such work. Each general
licensee shall establish for
approval written procedures
for the evaluation (or screen-
ing) of equipment, compo-
nents, and facilities prior to
release for unrestricted use to
ensure that the levels in
Appendix A of this Section
are not exceeded.

Equipment contaminated with
NORM is exempt from the
requirements of  these
Regulations if the maximum
radiation exposure level does
not exceed 50 microroentgen
per hour including back-
ground at any accessible
point, and radioactive conta-
mination levels do not exceed
levels set forth in Appendix A
of this Section.

Storage of NORM and
NORM waste from remedia-
tion.

. A general licensee is autho-
rized to store NORM waste
generated during remedia-
tion in a container for nine-
ty (90) days from the date
of generation. After such
time, the NORM waste
must be transferred to an
authorized facility for the
purposes of treatment, stor-

age, or disposal unless
otherwise exempted in
writing by the Department.

2. To store NORM waste in
an approved container for
up to one (1) year from
generation, a  general
licensee must first submit a
written NORM waste man-
agement plan to the
Department and receive
authorization from the
Department. The general
licensee may store NORM
waste in an approved cc_,
tainer up to one (1) year
(365 days) from generation
under the written NORM
waste management plan
while waiting for
Department determination
unless otherwise exempted
in  writing by the
Department.

RH-6014. Containers.

Section RH-6014 details specifica-
tions for containers for NORM
waste.

RH-6015. Tanks Containing
NORM. .
This new Section details requir
ments for tanks containing NORM:

RH-6016. Transportation of
NORM.

This new Section details the
requirements for the transportation
of NORM contaminated equipment
and/or NORM waste.

RH-6017. Radiation Survey and
Counting Instrumentation.

This new Section details the
requirements for radiation survey-
ing and counting instrumentation
including subjects that individuals
must demonstrate competence in
(Continued on page 3)
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ARKANSAS (continued)

prior to being approved as a
NORM surveyor.

RH-6019. Worker Protection

Plan.

This section details the material

which must be included in the

Worker Protection Plan. The Plan

must include:

@ Posting procedures

® Dosimeter procedures/program

@® Contamination control
procedures

® Training programs

RH-6032. Vacating Premises.
specific licensee shall, no less
than thirty (30) days before vacat-
ing or relinquishing possession or
control of premises which may
have been contaminated with
NORM as a result of the activities.
notify the Department in writing of
intent to vacate. When deemed nec-
essary by the Department, the
licensee shall decontaminate the
premises in such a manner as the
Department may specify.

RH-6033. Financial Assurance

and Recordkeeping for

Decommissioning.
Each specific licensee shall be sub-

ject to the financial assurance and
recordkeeping for decommission-

iy under RH-409.h of these
Regulations.
The sections in the revised

Arkansas NORM regulations not
summarized above are essentially
the same as in the original NORM
regulations.

CALIFORNIA

In 1987, the California oil and gas
industry conducted a statewide sur-
vey of production facilities to
determine the extent of elevated
levels of Naturally Occurring
Radioactive Material (NORM), if
any. The industry survey consisted

predominantly of external gamma
radiation meter readings. Of the
10,000 measurements taken, about
93 percent were at background lev-
els. The remaining readings were
above background levels, but low
enough that only routine safety
measures were considered neces-
sary to minimize employee expo-
sure and protect human health and
the environment.

In 1993, California underwent a
peer review of its oil and gas explo-
ration and production waste-man-
agement regulatory programs. The
review was coordinated by the
Interstate Oil and Gas Compact
Commission (IOGCC), in coopera-
tion with the U.S. Environmental
Protection Agency and other inter-
ested groups. One recommenda-
tion of the review team was for a
thorough evaluation of the industry
NORM survey data by the appro-
priate State agencies to verify the
extent of oil and gas field NORM
in California.

Subsequent to the IOGCC peer
review, and following increased
public and governmental interest-in
NORM issues. the Department of
Conservation. Division of Oil, Gas.
and  Geothermal Resources
(Division) and the Department of
Health Services, Radiological
Health Branch (RHB) conducted a
more comprehensive survey of
selected sites. This effort was in
cooperation with the oil and gas
industry. The sites chosen for the
study were selected because they
were points where NORM was
expected to occur; the sites were
not selected randomly.

All six oil and gas districts in the
State were sampled in this study.
Four hundred seventy-five radia-
tion measurements were taken in
70 oil and gas fields. In addition to
gamma radiation meter readings,
124 samples of pipe scale, pro-

duced water, tank bottoms, and soil
were collected and analyzed by the
Sanitation and Radiation
Laboratory of the Department of
Health Services to assess the actual
concentrations and radionuclides
present.

The results of this study indicate
that NORM is not a serious prob-
lem in California oil- and gas-pro-
ducing operations -- confirming
findings in the 1987 study.
Seventy-eight percent of the mea-
surements in this study were at
background levels. A few sites had
elevated levels of NORM. Further
study of those sites or facilities
should be considered. Routine pro-
tective measures may be all that is
necessary to minimize exposure in
these particular areas.

Survey results and laboratory
analyses of samples are reported in:
A Study of NORM Associated with
Oil and Gas  Production
Operations in California. The
report was issued by:

Department of Health Services
Radiological Health Branch
and
Department of Conservation
Division of Oil, Gas and
Geothermal Resources

The study confirmed most of the
findings of the 1987 survey.
Elevated levels of NORM were
found in material from some of the
production facilities. The NORM
was found in water filters and soft-
eners, gas processing equipment,
pipe scale, and tank bottoms.
However, these elevated levels
were not high enough to be of
immediate health concern.

In gas processing facilities, high
activities relative to background
were discovered in the gas lines
after the methane and ethane had

(Continued on page 4)
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California (continued)

been removed from the gas stream
and where the propane was being
distilled. Since propane and radon
have similar boiling points, higher
activities were expected from these
lines.

Summary/Recommendations

1. Since this was a focused survey,
conclusive assessment of the status
of NORM for every California oil
and gas operation cannot be made.
However, since some levels of
NORM were found, further study
of those sites or facilities should be
evaluated for potential problems.

2. Sites or facilities with levels
less than 5pCi/g need no further
study at this time. Sites/facilities
with levels between 5pCi/g and 15
pCi/g may require further study to
review possible pathways to
humans and to determine the extent
of control that may be needed.
Sites/facilities with levels greater
than 15 pCi/g should be evaluated
to determine if protective safety
measures are necessary to control
the ingestion or inhalation of the
stated materials by workers.

3. Simple protective measures
should be taken, where necessary,
to minimize exposures and keep
exposures as low as reasonably
achievable.

4. In gas processing facilities
where separation of the more
volatile fractions occur, personnel
should not remain for long periods
near the propanizer reflux pumps
while those pumps are in opera-
tions.

5. American Petroleum Institute
(API) Bulletin E2, Bulletin on
Management  of  Naturally
Occurring Radioactive Materials
(NORM) in Qil and Gas
Production, should be adhered to

by all operators, as necessary, and
used as the primary guidance docu-
ment. However, the appropriate
State agency should be contacted
before any disposal of NORM
occurs.

6. The Division should develop a
field/formation matrix, where pos-
sible, to assist oil and gas operators
in identifying potential areas of
concern.

7. The promulgation of NORM
guidelines or basic regulations may
lead to better control of this source
of radiation exposure to workers
and to the public in California.
Levels of cleanliness can be speci-
fied for the decontamination of
equipment and land, when consid-
ering the possible future use of
both, and for the disposal of pro-
duced water (if NORM is an issue).

8. This study demonstrated the
ability of the State of California
and its oil and gas industry to work
cooperatively to address an impor-
tant issue and deal with it at the
state level. in the absence of gener-
ic. national directives and regula-
tions that may not be applicable
nationwide.

Copies of the report are available
from:

Stephen Hsu
Department of Health Services
Radiological Health Branch
601 N 7th Street
P.O. Box 942732, MS 178
Sacramento, CA 94234-7320
E-mail: shsu@hwl:cahwnel.gov
Telephone: (916) 322-4797

FLORIDA

The 18 month study of phosphate
NORM, funded by the Florida
Institute of Phosphate Research at
the state’s request, began in July.
The study’s goal is to identify and
evaluate the extent of occupational

and public radiation exposure risks
related to phosphate NORM. The
Institute, located in Bartow and
affiliated with the University of
South Florida, selected the Polk
County Public Health Unit and a
private consulting firm to conduct
the study as a joint project. Florida
hopes the data provided by the
study will provide guidance on the
extent of regulatory intervention
needed to address phosphate
NORM in the state.

The Florida Advisory Council on
Radiation Protection’s NORM
Committee, formed in response to
the state’s request for recommenda—
tions on regulatory approaches woo
NORM, met in October regarding
its efforts to provide recommenda-
tions regarding potential NORM
regulations.

The Advisory Council on Radiation
Protection has the following future
schedule:
Schedule for additional tasks
a. November 1996
i. Draft proposed
recommendations
ii. Consider concentration
guidelines
iii. Discuss assessment
guidelines
b. January 1997 - Meet with
Department of Health
¢. March 1997 - Finalize draft
~ recommendations
d. Present final draft to Florida
Advisory Council on Radiation
Protection at subsequent
meeting
i. Report on status of CRCPD
draft regulations
ii. Report on status of Florida
Institute of Phosphate
Research
e. Summer 1997 - finalize
recommendations

e’

The following is a report submitted
to the CRCPD by the Florida

(Continued on page 5)
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FLORIDA (continued)

NORM Advisory Committee on its
efforts to provide recommendations
to the Florida Advisory Council on
Radiation Protection regarding
potential NORM regulations in
Florida.

Summary Submitted to the
CRCPD Commission on NORM
The Florida NORM Advisory
Committee (FNAC) does not sup-
port concentration-based regula-
tions, but rather a dose-based stan-
dard. The consensus at this point is
that the dose standard would prob-
ablv be 500 mrem/year including
thN_zxisting 100 mrem/year from
licensed activities and operations.
"The FNAC believes this standard to
be consistent with the recommen-
dations of the ICRP and the NCRP.
While concentration-based stan-
dards are not believed to be appro-
priate, concentration-based guide-
lines are believed to be appropriate
as an alternative to demonstrating
compliance with the dose-based
standard.

The dose-based standard would
apply to the total dose received by a
member of the public from licensed
activities and materials (already
limited to 100 mrem/year) and the
doce from “regulated NORM.”

lated NORM would be limited
to NORM which has been chemi-
cally enhanced by man’s activities.
Thus NORM which has been
enhanced by physical activities
alone would not be regulated. The
FNAC’s rationale for this limitation
is that the public already has access
to physically-enhanced NORM. In
addition, this limitation would
eliminate the need to evaluate triv-
ial activities such as earth-moving,
building construction, etc.

As with most public doses, compli-
ance is usually demonstrated by
calculation. The FNAC is con-
cerned about the use of ultra-con-

servative  modeling for such
demonstrations, citing differences
of up to two orders of magnitude
for results of the same evaluation
using different levels of conserva-
tive assumptions. The FNAC is
considering requiring the inclusion
of the probability of occurrence of
assumed parameters in such evalu-
ations, in accordance with the rec-
ommendations of the ICRP. (See
Dose Assessments on page 11.)

In an on-going effort to improve the
characterization of NORM in
Florida, state personnel have been
conducting informal site surveys of
NORM generators. Surveys of oil-
fields located in the Panhandle and
southwest part of the state remain
in the planning stage.

GEORGIA

Georgia’s regulations for the con-
trol of NORM became effective in
October 1994. There have been no
changes in the rules since.
Revisions to the general rules and
regulations for the control of radia-
tion have been drafted and are
expected to be adopted by the
Board in early 1997. However,
there are no changes in the NORM
rules in this revision.

ILLINOIS

Illinois’s approach to NORM regu-
lations is being reviewed to decide
if general NORM regulations
should be proposed. Or as an alter-
native, should rules be written to
address the NORM problems in
selected industries where the
potential exists for NORM
contamination. No decision as to
the approach to be proposed has
been made yet. The Department of
Nuclear Safety may go with the
approach of identifying known
NORM problems and writing spe-
cific rules for those problems. As
new NORM problem areas are
identified. new rules wiil be written
to cover them. This approach may

be preferable to generic rules which
cover the whole world of NORM
and results in too much unneces-
sary regulations without much ben-
efit. This approach to NORM rule
making is the result of reviewing
the in-depth comments made on the
latest (1994) CRCPD draft. There
is no time schedule for NORM rule
making in Illinois.

KENTUCKY

The Kentucky Department of
Environmental Protection is in dis-
cussions with Ashland Exploration
to find a satisfactory long term dis-
posal site for the NORM that needs
to be remediated from the Martha
Oil Field.

While arrangements are being
made for the long-term storage of
the remediated material removed
from the oil field, the Kentucky
Department of Environmental
Protection has given permission to
Ashland to allow moving the cont-
aminated soil to temporary storage.

More than 1.300 former well sites
have been released for unrestricted
use. Remediation is now being
done on 200 contaminated well
sites in the Martha Oil Field.
Approximated 20,000 tons of cont-
aminated dirt will be removed to
allow the sites to be used for unre-
stricted activities.

An additional 20 sites tied up in
state and federal litigation are not
involved in the present cleanup.

LOUISIANA

The Louisiana DEQ has an applica-
tion from an oil company for per-
mission to dispose of their own
NORM in an injection well. This is
the first proposal for injection
received by the new administration
in Louisiana and it is not known
what the Secretary of the DEQ will
do. The issues have been outlined

(Continued on page 6)
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Louisiana (continued)

for him but there has been no deci-
sion yet whether legislative action
will be required.

A statute enacted by the legislature
many years ago prohibits any dis-
posal of radioactive waste in salt
domes or on land that is not owned
by the state or federal government.
The statute was enacted to prevent
the DOE and/or DOD from dispos-
ing of their wastes in salt domes in
Louisiana. The problem it created
is that at the time it was enacted
NORM wasn’t regulated. The lan-
guage used in the statute, however,
clearly prevents the disposal of
NORM also. It may require an
amendment to the law to exempt
NORM.

The oil company requesting
approval to dispose of their own
NORM wastes in an injection well
has given the DEQ further informa-
tion. After review, the request will
be sent to the Secretary of the DEQ
with recommendations.

Another proposal was received by
the DEQ from a petrochemical
company looking for a disposal site
for non-oilfield NORM. They
wanted a rules change which would
allow this kind of waste to go to a
Class D landfill. The DEQ is
studying the proposal. The DEQ
Legal Division has been asked to
make a legal analysis of the
request.

The petrochemical company wants
to modify the regulations so that
there will be provisions for the dis-
posal of non-oilfield NORM in a
landfill. The Legal Division leans
towards arguing the acceptability
of the present law. However, it has
been pointed out to them that there
are materials that are exempted in
the regulations, but often contain as
much radium as the non-oilfield

NORM. For example. “Black
Beauty”, a metal abrasive cleaner,
comtains natural radium since it is
mined from a slate or shale forma-
tion. After use it is usually dis-
posed of in a landfill. The question
has been asked --- what is the dif-
ference between this material
which can be disposed of in a land-
fill and non-oilfield NORM which
contains similar concentrations of
radionuclides but cannot be put into
a landfill? Also refractory bricks
which often contain radioactive
materials are disposed of in land-

fills. This situation remains at a
standstill.  Legal has not yet
responded.

MICHIGAN

There have been further reorgani-
zations within the Department of
Environmental Quality. These
include staffing changes and new
responsibilities.  Responsibilities
for radioactive materials, etc. are in
the newly created Radiological
Protection Section. The telephone
number for contacting the new sec-
tion 1s (517) 335-8198 or 335-
8190.

There have been no changes in the
draft of the Michigan guidance
documents for the control of
NORM.

A new “high” in NORM contami-
nation in pipe scale has been seen.
A sample recently analyzed con-
tained 200,000 picocuries per
gram. Concentrations over
100,000 pCi/gm are commonly
seen.

Most attention at present -is still
focused on radium luminous prod-
ucts of military origin and radium-
contaminated warehouses. EPA
superfund cleanup should begin in
December 1996. EPA has allotted
over 12 million dollars toward the
cleanup of the warehouses and

other contaminated buildings. It is
expected that after the removal of
the gauges the building contamina-
tion will be small and much of the
remaining debris might be able to
be disposed of in a landfill under
the new landfill guidelines. The
Michigan guidelines for disposal in
a type 2 municipal solid waste
landfill allow up to 50 pCi/gm radi-
um-226 to be disposed. This can be
a large cost saving. Analyses have
shown that this level shows
insignificant risk to the public.

MINNESOTA
There has been no legislative actior ™
with regard to the disposal of radi»’
um and other NORM-type materi-
als. Minnesota has no regulations
for the specific control of NORM.
The general regulations for the con-
trol of radiation are currently being
revised. Specifically the revisions
cover the regulations dealing with
x-ray and other devices in medical
settings that may use NORM as a
source of radiation. The revisions
may be published for public com-
ment by January 1997. They are
currently under review by Legal.

MISSISSIPPI

Responsibility for NORM in
Mississippi is divided between the
Department of Health and the Oi1F™
and Gas Board. The Oil and Gas
Board has authority for NORM at
the wellsite (effective July 1, 1995).
Currently, after the petroleum
leaves the wellsite, the Department
of Health has jurisdiction for any
NORM contamination.

However, there is a controversy
about this division of responsibility
for NORM. Some time ago, the
legislature enacted legislation giv-
ing the Oil and Gas Board jurisdic-
tion over all oil and gas wastes.
The Oil and Gas Board’s NORM
rules which became effective July
[, 1995 assumes jurisdiction only

(Continued on page 7)
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MISSISSIPPI (continued)
over NORM at the wellsite.

The Department of Health has
asked the Attorney General for an
opinion as to who will have juris-
diction for NORM in the future.
This has been challenged in court
by an attorney who has been very
active in NORM litigation in the
state. The Attormey General has
stated he will not render his opin-
ion until the court challenge is set-
tled.

It is expected that the Attorney
(- -eral’s opinion will find that the
\wand Gas Board has jurisdiction
over all NORM associated with oil
-and gas production. The
Department of Health remains in
limbo until the Attorney General
acts. There has been no action on
the appeal.

In the interim, the Department of
Health continues to function as it
has in regard to NORM. Licenses
are still being processed for reme-
diation contractors. etc. There
have been no changes in the
Department of Health NORM rules
and none are expected unless the
Attorney General “rules™ that the
Department of Health has no
NRM jurisdiction. The Health

rtment’s attorney believes that
any commercial remediation, etc.
will still have to be licensed by the
Department of Health. Although
the Department of Health appears
to being doing less with NORM,
complaints are still being received
concerning health problems associ-
ated with NORM exposures.

Very little is being done about
these complaints since the
Department of Health has been told
they may have no jurisdiction
according to state law.

NEW JERSEY

The Bureau of Environmental

Radiation continues to address the
comments received on the interest-
ed party draft of N.J.A.C. 7:28-12,
Remediation  Standards  for
Radioactive Materials. The
Bureau continues to address the
comments, and are proceeding to
develop a formal rule proposal.
There is no schedule set for publi-
cation of the rule proposal in the
New Jersey Register.

NEW MEXICO

The New Mexico NORM regula-
tions, Subpart 14: Naturally
Occurring Radioactive Materials
(NORM) in the Oil and Gas
Industry became effective August
3, 1995.

Rule 714, “Disposal and Transfer
of Regulated NORM for
Disposal” became effective July
15, 1996. Rule 714 was summa-
rized in the Summer 96 issue of
The NORM Report.

OHIO

Ohio is presently revising their
general regulations for the control
of radiation. The proposed rules
are currently undergoing review by
the Radiation Control Advisory
Council. The rules have one more
stage to go through before becom-
ing effective. NORM is included
in the revised regulations as part of
Ohio’s preparation for Agreement
State status. It is hoped to have the
rules finalized by Spring, 1997.

OKLAHOMA
The draft of the proposed NORM
regulations is still under develop-
ment by the Radiation
Management Advisory Council.
The rules will be included in
DEQ’s Chapter 400, Radiation
Management as Subchapter 14.
Although not finalized yet, some of
the features being considered
include:
® A 30 pCi/gm exemption for
technologically enhanced

NORM in substances.

® A 30 pCi/gm exemption for
TE-NORM in soil.

® 30 pCi/gm exemption for TE-
NORM in media other than
soil.

@ Substances and equipment
containing TE-NORM are
exempt if the radiation
exposure level does not exceed
50 pR/hr including back-
ground at any accessible point.

® Impacted substances may be
stored in open piles if notice is
given. Otherwise, they must be
stored in closed and labeled
containers. Impacted pipe and
equipment may be stored off a
site of origination or a related
site if the storage site is fenced
and notice is given.

® Conducting TE-NORM
surveys and site assessments or
remediating impacted sites,
factlities. substances or equip-
ment for others requires a
general permit authorization.

® Any site used for TE-NORM
processing for which an
individual TE-NORM permit
is required must be described
in the permit application and
approved by the DEQ.

@ Soil farming is being
considered as an option for the
disposal of TE-NORM if
radium-226 or radium-228 is
less than 30 pCi/gm. During a
permit year, general permittees
who soil farm must give the
DEQ prior written notice of
any new soil farming location.

When the draft of the proposed
NORM rules are finalized, they
will be summarized in The NORM

Report.

TEXAS

The Texas Department of Health
has jurisdiction for NORM except
for the disposal of NORM. The
Railroad Commission has jurisdic-

(Continued on page 8)
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TEXAS (continued)

tion for the disposal of oil and gas
industry NORM wastes, while the
Texas Natural Resource
Conservation Commission has
responsibility for the disposal of
NORM wastes not associated with
oil and gas exploration and produc-
tion.

The Department of Health is still
considering revisions in their
NORM regulations. The revisions
have been delayed by other priority
matters. The changes will primari-
ly be in classifications of NORM
and adding some requirements for
processing of NORM from other
persons. The revisions will be
coordinated with the Railroad
Commission, particularly where
they concern jurisdictional issues.
There is no timetable for making
these changes.

The Railroad Commission’s
Statewide Rule 94: Disposal of Oil
and Gas NORM Wastes took effect
February 1, 1995. This rule sets
forth requirements for the safe dis-
posal of NORM that constitutes. is
contained in, or has contaminated
oil and gas wastes. Rule 94 was
summarized in the Winter 95 issue
of The NORM Report. There are
no plans at present to revise Rule
95.

The Texas Natural Resource
Commission has not started draft-
ing rules for the disposal of NORM
wastes not associated with oil and
gas exploration and production.
Although there is no firm schedule,
the drafting of specific NORM dis-
posal rules could begin in the sum-
mer of 1997.

WASHINGTON

Rulemaking as to the quantity of
NARM which will be allowed to be
brought into Washington for dis-
posal is continuing consistent with
the. requirements of Washington’s

Administrative Procedures Act.
(See the Spring 96 issue of The
NORM Report.)

While the rulemaking proceeds, the
State is under court order to accept
100,000 cubic feet per year. At the
present rate NARM is coming into
the state, the 100,000 cubic feet
limit may be sufficient, at least “or
this year.

FEDERAL ACTIONS

U.S. ENVIRONMENTAL
PROTECTION AGENCY
(EPA)

The EPA has begun finalizing the
draft report Diffuse NORM Wastes
- Waste Characterization and
Preliminary Risk Assessment
issued in April. 1993. The report
has been reviewed by EPA’s
Radiation Advisory Committee
(RAC). The RAC issued their
report A SAB Report: Review of
Diffuse NORM Draft Scoping
Document. Review of the Office
of Radiation and Indoor Air Draft
Document on Diffuse Naturally
Occurring Radioactive Material
(NORM) : Waste Characterization
and Preliminary Risk Assessment
in May 1994. The final draft of the
EPA Report will respond to the
comments detailed in the RAC
Report. The goal for the EPA is to
complete the final report by
October, 1997.

CONFERENCE OF RADI-
ATIO NTROL PRO-
AM DIRECTORS

The Conference of Radiation
Control Program Directors, Inc.
(CRCPD) was formed in 1968.
The major purpose for its establish-
ment was to serve as a common
forum for state radiation control
programs in the United States to
communicate with each other. A
secondary purpose was O serve as
a forum for the state radiation con-

trol programs to communicate in a
uniform manner with the many fed-
eral agencies having radiation pro-
tection responsibilities. As stated
in its Bylaws, the first objective of
the CRCPD is to promote radiolog-
ical health in all aspects and phas-
es.

The following is Ray Paris’s report
on the NORM Summit held in early
September. Ray is Chairman of
CRCPD’s NORM Commission.

NORM Summit
Combined Meeting of the
NORM Commission and the
NORM Advisory Committee
By Ray D. Paris, Chairman. &
Commission on NORM. Oregon
Radiation Protection Services

Commission members present.
Ray Paris. Chairperson (OR).
Tommy Cardwell (TX), Walter
Cofer (FL). Sam Finklea (SC). Jim
Hickey (Consultant), Bill Russo
(EPA). and Ed Tupin (CDRH).

Advisory Committee members pre-
sent: Kenneth Alkema (represent-
ing Al Rafiti who represents the
NORM waste management indus-
try), David Bernhardt, CHP (repre-
senting environmental interests).
Lewis Cook (representing Bill
Guerard. representing oil and ga—
industry), Gregory Crinion (repres”
senting legal aspects), William
Geifer, RSO (representing phos-
phate industry), David Gooden,
Ph.D.. J.D.. CHP (representing
legal aspects), Michael Kletter,
Ph.D. (representing rare earth/zir-
con sand industry). Charles
Roessler, Ph.D., CHP (representing
academia), Michael Ryan, Ph.D.,
CHP (representing the National
Council on Radiation Protection
and Measurements), Max Scott,
Ph.D. (representing academia), and
Anthony Thompson (representing
uranium mining industry).

(Continued on page 9)
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CRCPD (continued)

Other attendees: Tom Amidon (NJ),
David Fauver (NRC), Jon Richards
(EPA Region 4), and Alexander
Williams (DOE).

Advisory Committee members
unable to attend: Jean-Claude
Dehme! (representing rare earth
industry and the Health Physics
Society), Kevin Grice (representing
oil and gas industry), Michael
Mattia (representing NORM waste
management industry), and John
Richardson (representing rare earth
industry).

b Meeting Summary

Rather than the name of this meet-
-ing being The NORM Summit, a
more appropriate title would be
The Storm & NORM. Hurricane
Fran played havoc with this meet-
ing. The intent was for the NORM
Commission and NORM Advisory
Committee to have a joint meeting
on Wednesday and Thursday
(September 4 & 5) followed by a
NORM Commission meeting the
following two days to rewrite Part
N commensurate with conclusions
drawn on the 4th and 5th.

In spite of the intent, Hurricane
Fran caused this joint meeting to be
a‘ourned about 1:30 p.m. on
Uinesday, September 4. Thus,
we only had about 4-5 hours of dis-
cussions (lively at times) on the
direction Part N should go.
However, adequate information
was obtained and consensus drawn
for the NORM Commission to con-
tinue working the rest of the week.
The Commission had to relocate to
Columbia from Charleston, which
was no small feat considering thou-
sands of other people were heading
to Columbia at the same time.
Lodging and other logistics were
settled and the Commission met
Thursday  afternoon  through
Saturday.

There were so many substantive
changes being considered for the
new Part N that the Advisory
Committee agreed that the new
draft should stand alone and not be
compared by redlining and strike-
outs with the existing June 1994
Part N version. The Commission
took this into account and redrafted
a whole new Part N during this two
and a half day period. An outline
of the Rationale was also devel-
oped, with the actual writing to be
completed later.

The following is a summary of the
substantive changes for the new
Part N:

e More clearly defined what is
being regulated and called it
“TE-NORM.”

e  Went to a “dose based™ instead
of a “concentration based”
standard.

¢ Refined the exemptions from
regulation.

e Excluded radon from total
effective dose equivalent
(TEDE) calculations.

* Gave considerable flexibility to
the states for implementation.

* Included prospective, remedial,
and operational aspects for
TE-NORM.

e Provided for institutional
controls to be part of the
equation for problem solving.

e Recognized the imminent need
for Implementation Guidance
and made plans to develop this
guidance document.

e Recognized the need to look
turther at recycling options for
TE-NORM.

e ALARA was excluded from
the regulations to prevent it
from being interpreted as a
standard of care.

e Developed a time schedule for
finalization of Part N, which
appears at the conclusion of
this article.

One of the objectives of this joint
meeting of the  Advisory
Committee and the NORM
Commission was to address previ-
ously identified key issues to
resolve. Even though the actual
meeting time was short, the discus-
sion and opinions were coming out
about as fast as Hurricane Fran was
blowing (i.e., 115 m.ph. ). Tt is
amazing how a hurricane warning
can focus a group’s attention in get-
ting down to business. All but one
of the key issues were resolved (at
least for this first draft stage of the
new Part N). The following is a list
of the key issues and how each was
addressed:

Is there a better definition of
NORM?

Yes -- The material being regulated
is technologically enhanced natu-
rally occurring radioactive material
(TE-NORM). TE-NORM means
naturally occurring radioactive
material not regulated under the
Atomic Energy Act (AEA) whose
radionuclide concentrations have
been increased by or as a result of
human practices. TE-NORM does
not include the natural radioactivity
of rock or soils, or background
radiation, but instead refers to
materials whose radioactivity is
technologically enhanced by con-
trollable practices (or by past
human practices). For the purposes
of Part C of the SSRCRs, TE-
NORM is radioactive material.

What is the threshold for starting
regulatory action?

(Continued on page 10)
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CRCPD (continued)

Persons who receive, own, possess,
use, process, transfer, distribute,
and dispose of TE-NORM are
exempt from requirements of Part
N if the materials contain or are
contaminated at concentrations less
than 5 picocuries per gram (185
Bg/kg) of any combination of Ra-
226 and Ra-228. Note: States are
also given the option of establish-
ing screening levels based upon
gamma survey instrument results
for use in exempting various mate-
rials. However, these exemptions
must be consistent with dose crite-
ria limits in Sec. N.5 of Part N.
More will be stated about these
limits later.

Where does cost vs. benefit factor
in?

States are given the opportunity to
consider cost/benefit factors with
site specific needs in their respec-
tive states in the development of
applicable regulations. It was
noted that there would likely be
instances where simplistic mea-
sures such as institutional controls
with minimal out of pocket expen-
ditures would be the best control-
lable option.

What is background -- how is it
determined?

Background is not defined in Part
N, but will be defined in the
Implementation Guidance. How to
determine background in a particu-
lar area will also be established in
this guidance. A key point about
the anticipated definition of back-
ground in Part N is that background
is everything which isn’t the TE-
NORM under discussion. For
example, if the ambient radiation
field over the native soil is 10
microR/hr, and the ambient field
over a laydown yard is 15
microR/hr, the difference being due
to crusher-run gravel, then back-
ground for purposes of determining
action levels for dealing with oil

scale is 15 microR/hr rather than
10.

Can release criteria be based on
direct external measurements
only?
This will be addressed in the
Implementation Guidance docu-
ment.

Will Part N be based upon dose
or concentration limits?

The new Part N will be based upon
dose. Sec. N. states that “no person
shall conduct operations or use,
transfer or dispose of TE-NORM
in such a manner that the reason-
ably maximally exposed member
of the public will receive an annual
total effective dose equivalent
(TEDE) in excess of [some fraction
of 100 millirem/yr to be deter-
mined by the implementing state,
taking principles of ALARA into
account]. It was noted that there
are too many variables and unique
circumstances among states for
Part N to specifically set one allow-
able fraction of 100 millirem/yr for
TE-NORM.

Will flexibility be permitted in
site remediation? Cost, remote-
ness, projected land use? Past
practices vs. current use?

Yes to all the above--as long as
Sec.N.5 (Standards for Radiation
Protection for TE-NORM) are
met, e.g., provided that some frac-
tion of 100 millirem/yr to be deter-
mined by the implementing state is
not exceeded.

What is appropriate clean-up
standard? 10, 15, 25, 100, 500
mRem? 5,10, 15, 30 pCi/gm Ra-
226?

Flexibility is given to implement-
ing states to the degree that the
standard meets the criteria in
Sec.N.5 stated above, e.g., an
acceptable fraction of 100
mRem/yr to the maximally exposed
individual.

Should radon be included or
excluded from calculations?
Unless specifically noted, doses
from indoor radon and its progeny
shall not be included in TEDE
calculations.

Should all exposure pathways
be used in calculations? (Can
food pathways be excluded?)
This will be addressed in the
Implementation Guidance. It was
noted that there may be instances
where all pathways will not need
to be included.

Should NORM disposal criteria _

be kept separate from LLW cri-
teria?

TE-NORM disposal will be kept
separate from LLW criteria.

Is a person/organization culpa-
ble if they were unaware they
had material that needed to be
regulated?

This issue was not specifically
addressed at this meeting.

Is there a universal exposure
limit or concentration limit to
capture all industries?

It was clearly noted that there is
not one concentration limit that
would capture all industries. The
concept for selecting an accept-
able dose limit of some fraction of
100 mRem for the maximally
exposed member of the public is
consistent with dose criteria
established on other guidance
documents and 10 CFR 20, which
most states have adopted. The
option for the states to select that
appropriate fraction of 100 mRem
for TE-NORM is unique to the
new Part N.

A brief version of the discussion
during the joint meeting is avail-
able upon request. The meeting
was recorded and the tapes are
also available upon request.

(Continued on page 11)
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CRCPD (continued)

Note: There may be a charge for
the tapes, sufficient to cover the
cost of duplication. Ray Paris’s
address is:

Ray D. Paris, Manager
Radiation Protection Services
State Health Division
Department of Human Resources
800 N.E. Oregon Street
Portland, OR 97232
(503) 731-4014

A time schedule with projected
completion dates for Part N fol-
Jows.

Draft Schedule for Part N
Approval
(Note: This is for the September 1996
Draft)
Oct.1, Commission to complete
drafting the rationale for the
September 1996 draft of Part N.

Oct.15, The September 1996 draft
along with Rationale to be mailed
to NORM Advisory Committee
and CRCPD Board of Directors.

Nov. 6. The NORM Commission
chairperson to have received
approval/disapproval to start a
working group for developing
Jmplementation Guidance for the

N Part N.

Dec. 1. Comments due back to the
Commission on the September
1996 Part N draft.

Jan. 15, 1997. Commission to have
addressed the Advisory
Committee’s comments (e.g.,
including the suggestions and/or
reasons for not incorporating sug-
gestions into the new Part N).

Jan. 22. The new Part N along with
Rationale mailed to all states and
the public for comments.
Comment period to extend about
60 days.

Dose Assessments

The following was included in a report presented to the
Florida Advisory Council on Radiation Protection by Mr.
Guidry, a member of the Council.

The doses which are being calcu-
lated as potentially exceeding some
criteria are often based on conserv-
ative and sometimes unrealistic
assumptions. If a piece of contam-
inated material is found or is being
evaluated, the default scenario is
often to assume the person is going
to be exposed to the radioactivity
levels at the surface of that materi-
al for 8,760 hours a year. The per-
son would have to be embracing
that material for the entire year and
that level of dose exceeds these cri-
teria. It has been determined that if
you use the standard prescribed
assumptions in any dose evaluation
for a particular problem and you
use the NRC established criteria for
the assumption, you get numbers
hundreds of times higher than if
you do the same analysis and you
factor in the probability of occur-
rence of these assumptions. The
example being if you assume a per-
son is going to be in this place for
500 hours per year and would get a
dose of 10 mrem, then if you factor
in the probability of that person
being in that location for 500 hours

per year is 50% then you would
factor that 50% in your dose calcu-
lation. This is also consistent with
NCRP guidelines but is not often
being done. Because of these dif-
ferences and ranges in dose esti-
mates, you get a very wide range of
what is considered to be acceptable
from the standpoint of concentra-
tion guidelines and standards. A
good example being that in western
Canada (The Guidelines for the
Handling of NORM in Western
Canada), their target was to keep
doses below 1 millirem per year
from NORM. They established an
exemption criterion of 270 pCi/per
gram of radium-226 as being con-
sistent with keeping doses below 1
millirem per year. In this country
we seem to be concluding that, in
order to keep doses below 100 mil-
lirem per year, the radium concen-
tration has to be less than 5 pCi per
gram. That is the kind of range that
you can get. Based on the informa-
tion that has been reviewed, most
of this seems to be the result of the
type of assumptions that are used in
the dose assessment. n

CRCPD (continued)

Mar. 31, Comments from states and
public due back to NORM
Commission.

Mayl. NORM Commission chair-
person report due to CRCPD Board
of Directors. (Note: It is recog-
nized that all comments will most
likely not have been addressed by
this time. However, the acceptance
and rejection level of the new direc-
tion for Part N will be known.)

Jul. 1. Have a finalized draft of Part

N, accompanied by the Rationale
and Implementation Guidance sub-
mitted to the CRCPD Board of
Directors for action.

This is a very ambitious (perhaps
even extremely optimistic) sched-
ule. However, the NORM
Commission is committed to get-
ting a workable set of suggested
state regulations for the control of
technologically enhanced naturally
occurring radioactive material dis-
tributed to the states for their use as
soon as possible. u
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Letters to the Editor

Dear Mr. Gray:

I 'would like to respond to some of the comments made
by Mr. Michael Mobley, Director of the Division of
Radiological Health, Tennessee Department of
Environment and Conservation, in his letter published
in the Summer 96 issue of The NORM Report. Mr.
Mobley stated that “...a number of specific exemptions
mentioned above present much greater potential radio-
logical risk than do other regulated activities. In par-
ticular, free release of contaminated fluids by under-
ground injection appear highly questionable, especial-
ly for a radionuclide with a long-lived alpha emitter
with a gaseous radioactive daughter. The risks are sig-
nificant both in the absolute sense and especially in
comparison to the risk levels to which regulated AEA
radioactive material are held.”

Argonne National Laboratory recently published the
results of a study that assessed potential radiological
doses associated with several different NORM treat-
ment and disposal methods, including subsurface dis-
posal. Extremely conservative assumptions were used
in our model of subsurface disposal. It was assumed
that (1) 100,000 barrels (4.2 million gallons) of liquid
slurry containing 2,000 pCi/L of radium-226 were
injected into a subsurface geologic setting of interlay-
ered sandstone and shale formations, including a shal-
low drinking water aquifer; (2) during injection, a cas-
ing failure caused the entire volume of NORM to be
injected into a given formation; and (3) upon failure,
the NORM present in the slurry dissolved instanta-
neously. Different scenarios were modeled to estimate
the radiological concentrations and doses that would
occur at a number of different receptor locations from
casing failure in each different formation, including
the drinking water aquifer. The receptors were located
in the drinking water aquifer at a depth of 300 ft, at dis-
tances ranging from 0.2 to 20 miles downgradient of
the injection well. The conservative assumptions used
to model subsurface injection are representative of
downhole encapsulation, as well.

The results of our study indicated that estimated doses
associated with subsurface disposal of NORM appear
to be so Jow that the risk to the general public is negli-
gible. In the worstcase scenario, which assumed that
casing failure occurred in the drinking water aquifer at
a depth equal to that of the receptors, the predicted
radium-226 concentration at the closest downgradient
receptor (0.2 miles away) was 1.3 pCi/L. This equates
to a dose of approximately | mrem/yr, using exposure

parameters recommended by the EPA for maximum
residential exposures. When the failure was assumed
to occur near the base of the drinking water aquifer at
a depth of 900 ft, the predicted concentration at the
closest downgradient receptor dropped to 0.02 pCi/L,
which equates to a dose of approximately 0.01
mrem/yr. Assuming this kind of release directly into a
drinking water aquifer is extremely conservative given
that subsurface injection of NORM occurs at much
greater depths into formations that are stratigraphical-
ly isolated from drinking water aquifers. Estimated
doses associated with all of the other failure scenarios
(i.e., scenarios in which failure occurred at depths
greater than 900 ft) were at least four orders of magni-
tude smaller than the 0.01 mrem/yr dose.

Contrary to Mr. Mobley’s opinion quoted above, we
conclude that subsurface disposal of petroleum indus-
try NORM represents a negligible risk to the general
public. Although measurable doses were predicted in
our study, if more realistic assumptions were used, the
doses would drop dramatically. The currently accept-
ed public limit, recommended by the International
Commission on Radiological Protection, is 100
mrenV/yr from all sources of radioactivity. The doses
predicted in our study are only 1% or less of the
acceptable dose limit.

The information summarized here is presented in
greater detail in a report titled Radiological Dose
Assessment Related to Management of Naturallv
Occurring Radioactive Materials Generated by the
Petroleum Industry (authored by K.P. Smith, D.L.

Blunt, G.P. Williams, and C.L. Tebes, 1996, Argonne ~~
Report ANL/EAD-2) and in a paper titled Modeling ~or

and Dose Assessment of NORM Injection in a Layered
Geologic System (presented by G.P. Williams at the
Naturally Occurring Radioactive Material Conference:
Forum on NORM Management and Control, spon-
sored by the American Petroleum Institute and Gas
Research Institute, in Houston in October 1995).

Karen P. Smith

Environmental Systems Engineer
Environmental Assessment Division
Argonne National Laboratory
303-986-1140, ext 267

(Continued on page 13)

A clear conscience begins with a poor memory.
--- H. L. Mencken
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Letters to the Editor (Continued)

Dear Dr. Gray:

I am responding to Mr. Mobley’s letter published in
your Summer 96 issue of The NORM Report. In his
letter Mr. Mobley raises a concern that your newsletter
has mislead readers by indicating that only states with
specific NORM regulations regulate NGRM. From
API’s perspective most state radiation laws have been
derived from a combination and modification of NRC
and AEA standards and guidelines. Consequently, their
applicability to NORM is not at all clear or direct.
Rather the issue of NORM was not directly addressed
in most state rules.

£

\_at most existing state radiation rules do is require
that any person who may use, possess, transfer or
- acquire any source of radiation or radioactive material
be licensed or registered to do so. These same rules
then set out a large number of exemptions for things
like gas lantern mantels, ceramic fiesta-ware, phos-
phate fertilizers and even brazil nuts. These exemp-
tions are necessary because otherwise technically you
would need a license to fertilize your lawn or even sell
brazil nuts! These are the same type of exemptions
that are being incorporated into specific NORM regu-
lations as an appropriate way for a state to manage the
unique challenges presented by NORM.

In addition, in most oil and gas states, NORM waste
disposal practices cannot be regulated by the Radiation
Control Agency because they lack the specific author-
ity of the State’s Oil and Gas board, or Department of
F-vironmental Quality. Consequently, the oil and gas
westistry overall has been actively involved with the
states in the development and support of reasonable
and flexible NORM regulations. The industry contin-
ues to believe that this approach is superior to federal-
ly-based standards that unnecessarily restrict states’
regulatory options.

Mr. Mobley also makes a rather alarming accusation
that states with NORM rules are approving exemptions
and practices that present significant risk to members
of the public. API strongly disagrees with this allega-
tion. Typical theoretical risk paradigms (RESRAD,
microshield, etc.) show very low risk when based on
realistic rather than overly-conservative assumptions
regarding radioactivity levels, exposure scenarios, and
accurate depictions of industry operations and NORM
disposal practices. Thus, the notion that present prac-
tices and exemptions authorized under states’ NORM-
specific rules present significant risk to the public is
not true. API has and continues to support research
regarding the environmental, health and safety impact
of oil and gas NORM materials. None of this work
demonstrates a significant health risk from NORM
when managed with common sense. In fact, a great
deal of this work, seriously questions the wisdom of
spending vast resources to control the theoretical risks
from low level radioactive material in general and
especially NORM.

The oil and gas industry will continue to support state
rules that promote sound and cost effective NORM
management practices. In this continuing effort, how-
ever, state regulators have an important obligation to
understand the impact of rules and the industries they
regulate. We look forward to participating in future
forums such as the Beneficial ReUse Conference
which enhance understanding and the exchange of
information among the states, the public and industry
on the challenging issues involved in the management
of NORM.

Sincerely,

Kevin J. Grice, CIH
API NORM Issue Group Chairman |

Transportation Directory

The CRCPD has issued an updated report (October
1996) entitled Directory of State Agencies Involved
with the Transportation of Radioactive Material with
notes on their statutory authority and regulations. The
Directory is available from:
OED-CRCPD
205 Capital Avenue
Frankfort, KY 40601
Tel: (502) 227-4543 =

New Dosimeter

The Federal Emergency Management Agency patented
plastic dosimeter is being manufactured and marketed
by ARROW-TECH in Rolla, North Dakota. The
dosimeter is direct reading, hermetically sealed, and
measures background radiation. Developed for Civil
Defense, the dosimeter is used by the military and in
state radiological emergency preparedness programs
for nuclear power plants. Contact Darryl
Charbonneau, 701-477-6461, for information.
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NORM Manual Available

The manual which I use in teaching my two-day
course, NORM Contamination in the Petroleum
Industry is now available. The manual contains over
600 copies of the slides used in the course. Although
primarily designed for the oil and gas industry the
material is equally suitable to other industries with
NORM contamination problems. The Table of
Contents shown below indicates the range of topics in
the manual.

Fundamental of Radiation Protection
Radiation / Radioactivity Units
Biological Effects of Radiation
Radiological Protection

Introduction to NORM Contamination
NORM Contamination - Radium
NORM Contamination - Radon
NORM in Other Industries
Fundamentals of Radiation Detection
NORM Surveys

11. Disposal of NORM Wastes

12.  Regulations - General

13. Federal Regulations

14. State Regulations

153. Regulations - Conclusions

16. Recommended Industrial Hygiene

17.  Program Suggestions for NORM Control
18. Radiation Litigation & Minimization
19.  Conclusions

20.  Glossary

000N OV R L

o

For further information contact:

Peter Gray
P.O. Box 470932
Tulsa, OK 74147
(918) 492-5250
(918) 492-4959
E-mail: pgray@normreport.com

NORM
DECONTAMINATION &
WASTE MANAGEMENT

SERVICES

and
Complete Environmental Consulting
Services

Safe and Effective Solutions

The longer I live
the more beautiful
life becomes.

Frank Lloyd Wright

FIELD SERVICES
NORM/NOW Remediation
Vessel Decontamination

Pit Closures
Surveys & Site Assessments
Disposal Management
Decommissioning & Restoration

LICENSED PERMANENT FACILITY
Tubular Cleaning
Vessel Decontamination
Encapsulation
Waste Processing & Volume Reduction
Ore Year Client Storage

CERTIFIED RADIOCHEMICAL

LABORATORY
ALSO OFFERING:
Instrument Calibration & Repair
NORM Training Services
Consulting Engineering

ENVIRONMENTAL CONSULTING
Permitting, Environmental Site
Assessments, Remediation, Air Quality,
UST, Solid Waste
Risk & IH/Safety and 1SO 9000/14000

GROWTH
RESOURCES, INC.

Offices Nationwide
For More Information
Call Lafayette, LA {318) 837-8600
toll free at (888) 293-8787
or fax (318) 837-5700

Page 16




Fall 96 The NORM Report

Stan A. Huber Consultants, Inc. (SAHCI)

Stan A. Huber Consultants, Inc. has specialized for 25 years, in providing nuclear consulting and health
physics support services for hospitals, universities, research labs, and a wide variety of manufacturing and indus-
trial facilities that use radioactive materials. Licensing; Regulatory Compliance; Radiation Safety Audits and
Training; Nuclear Equipment Calibrations; Leak Tests; Radiation Surveys; Contamination Tests: Radioactive
Waste Management Consulting; NORM Consulting; Risk Assessment; Environmental Pathway Analysis;
Decontamination and Decommissioning Services; Radiation Safety Training Videotapes; X-Ray Calibrations
and related services are also provided. “Regular” or Customized Nuclear Training Courses are available. There
is no charge to discuss prospective service needs made by phone/letter or fax and quotations are rapidly issued
once the scope of services is defined.
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SAHCT has provided radiation safety consulting services to industrial clients for over 20 years. Depending on
the size and extent of your operation, a radiation safety consulting program can be tailored to your needs on a
~netime or quarterly; semi-annual; or annual visit frequencies. If special needs arise, visits can also be made on
~il. Radiation safety surveys and evaluation of radiation methods to meet the changing regulatory agency

requirements are typical areas of service. Please call for more information or to discuss your needs.

Stan A. Huber Consultants, Inc.
200 North Cedar Road
New Lenox, IL 60451-1751

Phone: 1-800-383-0468 or 1-815-485-6161
Fax: 1-815-485-4433

M
NORM in the Journals

The following are titles (and summaries where available) of recent articles in the scientific literature.

Presented at the Beneficial Reuse Conference, October
22-24, 1996, Knoxville, Tennessee

The NORM Factor: Managing
Liabilities from Naturally-Occurring
~ Radioactive Materials

Charles T. Simmons

Abstract--Since the discovery of radioactivity one hun-
dred years ago, scientists have learned that certain
types of radioactive materials can be harmful to living
organisms, including some forms of naturally-occur-
ring radioactive materials. Beginning in the mid-
1950’s, the primary focus of government regulations of
radioactive materials has been on the control of expo-
sures to nuclear fuel cycle materials i.e., those radioac-
tive materials that are generated during the course of
the mining, processing, and use of uranium to produce
weapons and energy. The Nuclear Regulatory
Commission and its predecessor agency have had
exclusive jurisdiction over nuclear fuel cycle materials,
but there has been no comprehensive state or federal
regulatory program that governs all other forms of
nuclear materials not regulated by NRC, which are col-

lectively referred to as “NORM?” in this article.

The past five years, however, have seen a substantial
increase in government interest, on the state and feder-
al levels in preventing the potentially harmful effects
of human exposures to NORM. As government warn-
ings about the potential hazards of NORM increased
and regulations designed to control NORM proliferat-
ed, so too have lawsuits alleging property damage or
bodily injury from exposures to NORM-containing
substances. This litigation in turn has generated dis-
putes between insurers and policyholders over whether
standard-form liability policies were meant to provide
coverage for such claims.

NORM is found virtually everywhere, and can be con-
centrated in such common, everyday products, such as
mineral sands, refractory materials, demolition debris,
fertilizers, tobacco, scrap metal, and many other mate-
rials--often without the knowledge of those who han-
dle such materials. Those in business of generating,
managing, transporting and using NORM-containing
products would be well advised to take precautions
against what could well become a significant source of
potential liability.

(Continued on page 18)
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Now AVAILABLE

nspector

Radiation Monitor

The Inspector with its built-in GM detector is
practical and convenient for the detection of NORM
contamination.

ITS FEATURES INCLUDE:

* Digital readout in CPM and mR/hr
(starting at 1TuR/hr) or CPS and uSv/hr

*  Microprocessor based

*  Adjustable timer

»  External calibration controls

*  Powered by one 9 volt battery
e Padded vinyl carrying case

S
| NTERNATIONAL

Tel: 615-964-3561

( €95 certified

S.E. INTERNATIONAL, INC.
P.O. Box 39

Summertown, TN 38483-0039
Fax: 615-964-3564

RADIATION ALERT®

...Quality detection

THE GAS INDUSTRY NEEDS THE RIGHT PROBE
FOR DETECTION OF LEAD 210 & RADIUM 226.
RADIATION ALERT® PROBES ARE THE ANSWER.

e-mail: seiinc@usit.net

instruments

RAP Scintillation Probes
The Csl(Tl) crystal used in the RAP probes have a higher
atomic number, are physically more rugged, and less
hygroscopic than a typical Nal detector. The improved
gamma ray absorption of Csi(Tl) allows a thinner crystal to
be used, which effectively reduces the background count
rate.

RAPf] The RAP47 is optimized for high sensitivity to low
energy gamma radiation. It is ideal for the detection of 47 keV gamma
the typical energy of lead 210. Compared to the standard 2 inch GM
pancake probe, the RAP47 is proven to be 135 times more efficient for
the detection of lead 210.

R 1 The handheld RAP200 scintillation probe has high
P200 sensitivity to gamma radiation. The RAP200 is
optimized for the detection of U-235 and Ra-226.

For complete product information, please
contact us for a free catalog.

NORM in the Journals (continued)

Health Phys. 71(5): 644-660: 1996

Technical Basis for EPA’s Proposed
Regulation on the Cleanup of Sites
Contaminated with Radioactivity

A. B. Wolbarst, J. Mauro, R. Anigstein, D. Back,
J. W. Bartlett D. Beres, D. Chan, M. E. Clark, M.
Doehnert, E. Durman, S. Hay, H.B. Hull, N.
Lailas, J. Mackinney, L. Ralston,
and P.L. Tsirigotis

Abstract--The U.S. Environmental Protection Agency
is proposing a regulation for the protection of the pub-
lic from radioactive contamination at sites that are to
be cleaned up and released for public use. The rule
will apply to sites under the control of Federal agen-
cies, and will impose limits on radiation doses to per-
sons living or working on a site following cleanup; it

will thereby provide site owners and managers with

uniform, consistent cleanup criteria for planning and. _,

carrying out remediation. This paper presents an
overview of EPA’s approach to assessing some of the
beneficial and adverse effects associated with various
possible values for the annual dose limit. In particular,
it discusses the method developed to determine how
the choice of cleanup criterion affects (1) the time-inte-
grated potential numbers of non-fatal and fatal radi-
ogenic cancers averted among future populations, (2)
the occurrence of radiogenic cancers among remedia-
tion workers and the public caused by the cleanup
process itself, and (3) the volumes of contaminated soil
that may require remediation. The analytic methods
described here were used to provide input data and
assumptions for the Regulatory Impact Analysis (RIA)
that supports the proposed regulation; the RIA also
considered non-radiological benefits and costs (i.e.,
public health, economic, and ecological) of the stan-
dards.

(Continued on page 19)
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NORM in the Journals (Continued)

International Basic Safety Standards for
Protection Against Ionizing Radiation and
for the Safety of Radiation Sources, jointly
sponsored by the Food and Agriculture Organisation of
the United Nations (FAO), the International Atomic
Energy Agency (IAEA), the International Labour
Ovganisation (ILO), the Nuclear Energy Agency of the
Organisation for Economic Cooperation and
Development (OECD/NEA), and the Pan American
Health Organisation (PAHO), and the World Health
Organisation (WHO), 1996, 353 pp. (paperback),
$125.00, UNIPUB, 4611-F Assembly Drive, Lanham.
MD 20706-4391; ISBN 92-0-104295-7.

_,International Basic Safety Standards (BSS) repre-
semts the latest in a series of documents representing
international consensus in application of radiation pro-
tection principles. These principles have come largelv
from ICRP recommendations, and prior to ICRP
Publication 26 (1976), guidance for their application
was published by several international organizations.
including the TAEA, with their Safety Series No. 9,
Basic Safery Standards for Radiation Protection (1962.
1967), and the NEA, with their Radiation Protection
Norms (1963, 1968). With the publication of ICRP 26
the IAEA, the NEA, the ILO and the WHO joined
forces and jointly sponsored the publication, in 1982.
of a new version of JAEA Safety Series No.9, again
titled Basic Safety Standards for Radiation Protection.
The issuing of ICRP Publication 60 in 1991 updated
radiation risk coefficients, and introduced a few new
concepts such as dose and risk constraints, and poten-
tial exposures among other things, and international
__asensus on the application was again sought. At this
point the group of cosponsoring agencies was enlarged
to also include the FAO and the PAHO. The resulting
document is now titled Safety Series 115,
International Basic Safety Standards for Protection
against lonizing Radiation and for the Safery of
Radiation Sources, and its scope has been expanded
from that of previous documents to include the funda-
mentals of safety as applied to radiation sources.

Health Physics, Vol 71, No. 4 (October) 1996
Clarke Defends Linear, No Threshold
Relationship

A recent press release by the National Radiological
Protection Board, UK, reports defense of the linear, no
threshold relationship by Prof. Roger Clarke in the
NRPB Annual Report. ‘ ,

“At low doses and fow dose rates, the risk of radiation

induced neoplasia rises as a simple function of dose,
without threshold. Those who do propose a threshold
for carcinogenesis have not thought out the problems
of the level at which to set it, whether it applies to
acute or chronic exposure, or how to control work and
public exposures in the presence of a threshold.”

This statement, by Professor Roger Clarke, Director of
NRPB, sets out once again the NRPB’s position on a
crucial aspect of radiation protection. He continues,
“Furthermore, the mortality data for the Japanese
atomic bomb survivors to the end of 1990 shows a sta-
tistical excess of 50 milligray, comparable to 50 years
background radiation without radon.”

“The real problem to be addressed is the acceptability
of risk - where does society set levels of unacceptabil-
ity or triviality of risk? These are key issues in setting
standards.”

Professor Clarke was writing in his review of the year
i NRPB’s Annual Report for 1995/6. It follows on
from the editorial he wrote recently in the June issue of
the Board’s Radiological Protection Bulletin, “The
Threshold Controversy”. In that article he emphasized
the radiobiological role of double strand damage to
DNA and the critical importance or misrepair of these
lesions. He emphasized the absence of a mechanism
basis for a threshold below which the risks of tumor
induction would be zero and said it was more appro-
priate to assume a progressive increase in risk with
increasing dose.

In the same editorial, Professor Clarke appealed for
scientists, regulators and the public to join forces to
determine acceptability of risk in different circum-
stances - in work and public environments, and under
normal and accident conditions.

Information: Press Office, NRPB, Chilton, Kidcot,
Oxon OX11 ORQ. Fax. ++44-1235 822746.

Proceedings Available

The Proceedings from the 28th National Conference
on Radiation Control are now available. The cost is
$35, prepaid, which covers postage and handling. To
place an order, please send a check or money order
(U.S. currency), made payable to CRCPD, to OED,
Attn: Bettye Merriman, 205 Capital Avenue,
Frankfort, KY 40601. - -

(Continued on page 20)
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NORM in the Journal (continued)

Scrap Metal Management Issues
Associated with Naturally Occurring
Radioactive Material

_ K. P. Smith
Environmental Assessment Division
Argonne National Laboratory

Presented at Beneficial Reuse ‘95

Knoxville, Tennessee
July 31-Aug 3, 1995

In view of the increased regulatory activities address-
ing NORM, the economic burden of managing
NORM-contaminated wastes, including radioactive-
scrap metal, is likely to continue to grow. Efforts to
develop a cost-effective strategy for managing radioac-
tive scrap metal should focus on identifying the least
expensive disposition options that provide adequate
protection of human health and the environment.
Specifically, efforts should focus on better characteriz-
ing the quantity available for recycle or reuse, the
radioactivity concentration levels, and the potential
risks associated with different disposal options.

SPE Paper 29712

Radiological Dose Assessment
Related to Management of Naturally
Occurring Radioactive Materials
Generated by the Petroleum Industry

The NORM REPORT

A NORM Contamination Newsletter

Non-profit Org’ns
$170
$120
$ 65

$305
$210
$115

3 Years
2 Years
1 Years

To order call: (918) 492-5250
or Fax: (918) 492-4959
E-mail: pgray@normreport.com

Published Quarterly
Editor: Peter Gray, Ph.D.

K.P. Smith, D.L. Blunt, G.P. Williams, and
C.L. Tebes
Environmental Assessment Division
Argonne National Laboratory

Abstract-A preliminary radiological dose assessment
related to equipment decontamination, subsurface dis-
posal, landspreading, equipment smelting, and equip-
ment burial was conducted to address concerns regard-
ing the presence of naturally occurring radioactive
materials in production waste streams. The assessment
evaluated the relative dose of these activities and
included a sensitivity analysis of certain input parame-
ters. Future studies and potential policy actions are
recommended.

Presented at the Beneficial Reuse ‘95 Conference
Dose Assessment for Management
Alternatives for NORM-Contaminated
Equipment within the Petroleum
Industry

D.L. Blunt and K.P. Smith
Environmental Assessment Division
Argonne National Laboratory

Although based on preliminary and incomplete data,
this study provides valuable insight into the relative
significance of the radiological health impacts associ-
ated with alternatives for recycle and reuse of NORM-
contaminated equipment. In general, the results indi-
cate that doses to workers at an equipment decontami- .
nation facility could be significant if the workers were
continually exposed to contaminated equipment over a
long period. Additional information about the dry pipe
cleaning processes (e.g., dust loading factors, worker
practices) and the source terms are needed to fully
quantify the doses related to the inhalation and inges-
tion pathways. Estimated doses from equipment
smelting are the highest for the worker who handles
the slag product, but could be kept to acceptable levels
by controlling the amount of radioactivity in the initial
charge or by modifying worker practices (e.g.. by
using remote handling). Doses to the general public
from reuse of the recycled metal or slag by-product are
estimated as negligible. From a health risk perspec-
tive, recycle of contaminated equipment may be a
viable alternative to disposal or long-term storage.

(Continued on page 21)
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We put @ rin its place.

Newpark Environmental Services is the leader in NORM disposal, offering

the total integrated solution, including . .
0a%?
AWy

= Survey

= Assessment

= Recognized and Certified RSO’s

= Site and Facility Decontamination
= Transportation

= Processing and Final Disposal

Newpark is the last word in NORM Disposal.

Call for your consultation today.

Newpark Environmental Services, Inc.
Lafayette: 318.984.4445

New Orleans: 504.561.5794

Houston: 713.240.9131

Soloco, Inc.

Lafayette: 318.981.5058
New Orleans: 504.561.1108
Houston: 713.240.6700

NORM in the Journals (Continued)

Health Physics Society, Vol. 71, October 1996
Reflections on the Risk/Benefits of
Radiation

In comments made at the Health Physics
Society Annual meeting in Seattle in July
1996 the Society’s retiring president. William
Mills made the following remarks. His mes-
sage was printed in the October 1996 Health
Physics Society’s Newsletter.

Several years ago when I wrote the supporting
statement for my candidacy, I reflected on my
years of federal service in radiation research and in
developing radiation control regulations and con-
cluded that the phrase *. . . protection of people

and the environment from unnecessary exposure 1o
radiation™ in the Society's statement of objectives is
overly interpreted in the development of regulations to
protect against “unnecessary exposure.” In the balanc-
ing of risks to health with the benefits derived directly
or indirectly from a radiation source, little, if any,
attention is given to the societal benefits derived from
the availability of the radiation source in question.
What is assessed is a RISK/benefit ratio with strong
eriphasis on “RISK™ and minimal emphasis on “bene-
fit” A more balanced approach would be to describe
the source BENEFIT as justification for the RISK
involved.

In addition, the phrase “NO SAFE LEVEL"” has

become a term used in justifying current, overly con-

servative regulatory policy. In the extreme of the “lin-

ear, no-threshold” dose-response model, the phrase
(Continued on page 22 )
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The Single Source Advantage

Morgan City, La.
Ph: (504) 631-3325
Fax: (504) 631-2817

Broussard, La.

Venice, La.
Ph: (504) 534-2008
Fax: (504) 534-2876

Golden Meadow, La.

Ph: (318) 837-1212 Ph: (504) 475-7770
Fax: (318) 837-1259 allwaste Fax: (504) 475-5916
OILFIELD SERVICES
+ Onshore & Offshore Tank Cleaning + Onshore & Offshore Painting Crews
+ Water Blasting Equipment & Crews + Gas Dehydration Services
+ [IM 101/DOT 57 Tank Rental + N.O.R.M. Services
+ Qil Spill Emergency Response + Crude Oil Reclamation & NOW Disposal
24-Hour Spill Response
1- (800) 797 - 9992
NORM in the Journals (Continued)

implies a potential cancer or genetic effect from the
decay of a single atom. This enhanced fear of radia-
tion, for even the smallest of exposures, is symbolized
by “cooling towers™ and “mushroom clouds.” The “No
Safe Level™ policy is used in the context of “I would
rather be safe than sorry!™ but does not reflect any rea-
sonable interpretation of existing knowledge of the
uncertainties in radiation health risks at the low expo-
sures experienced by the public.

HPS Newsletter, October 1996

Radiation and Other Hazards
in the Workplace

Ron Reif
Decisions regarding radiation risk should be integrated
into a multidisciplinary risk assessment. where indus-

trial hygiene and safety hazards are also factored into
the overall risk management program. If we are
spending large amounts of money controlling radiation
hazards that are below established regulatory limits
(e.g., application of ALARA concepts) while workers
are suffering significant amounts of injuries, illnesses,
and/or fatalities, we may not be using our precious
resources in a fiscally sound manner.

The question of whether radiation risk is in perspective
may best be evaluated by assessing all occupational
hazards in the workplace with a multidisciplinary and
integrated occupational risk assessment approach and
assuming all workplace hazards are controlled from
the same pot of money. Optimized risk management
and resource allocation are only achieved when all
hazards are assessed and controlled in an integrated
and balanced fashion. =}
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Selective Tools, Inc. (STI)

STI was incorporated under the laws of Texas in 1986. The primary activities of the company are oilfield
related and over 100 oil and gas firms have been serviced during the past eight years. On August 20, 1993,
STI received the first Specific License granted by the Bureau of Radiation Control, Texas Department of
Health for the decontamination of NORM-contaminated equipment, facilities and land including the mini-
mization of NORM wastes. Under their license, STI is authorized to handle NORM as defined in the Texas

Regulations for the Control of Radiation, both liquids

and solids of unlimited maximum activity. In addi-

tion to the petroleum industry, STI has serviced the phosphoric acid industry as well as tanker loading and
offloading facilities. Relative to their Specific License, STI services include.

® Soil remediation ®
@ Pipe and equipment decontamination @
@® Automated tank/enclosed vessel [
decontamination o

@ Pipeline descaling
o

For additional information on these services, please contact our office:

Mike McClure F
Selective Tools, Inc.
2401 Fountain, Suite 600
Houston, TX 77057
(713) 780-1944 or Fax (713) 780-1964

NORM slurrification and disposal operations
NORM surveys

Worker training and certification

Project and implementation relating

to unique NORM problems

NORM surveys and core analysis

CORPEX Chemistry Proven Effective in NORM Removal

Chemical decontamination products and processes
from CORPEX Technologies Inc. have successfully
been used to free release a variety of products not read-
ily decontaminated by hydroblasting or mechanical
~"oroaches. The chemical solution was the most cost-
“erfective way to safely clean 228Ra, 228Ra, 210Po, and
BaSO, contaminants over a range of applications in the
0il & Gas, Petrochemical and Pulp & Paper industries.
Since the products and processes were effective in
reducing contamination below regulatory limits with-
out destroying the treated surfaces, some of the parts
and equipment were quickly put back into operation.

Petrochemical Turnaround

CORPEX Technologies was called into a major turn-
around at this facility to decontaminate valves of vari-
ous types that were being taken out of the process line
and were found to be contaminated with 210Pb.
Working with a licensed applicator, the valves were
degreased and decontaminated using a vat circulation
treatment consisting of a proprietary chemical used at
120z./gallon applied at 190°F. The activity of the car-

bon steel valve bodies was reduced to background in 2
to 6 hours using this method.

This technology allowed the client to quickly reduce
activity levels, thus enabling immediate reconditioning
of critical pathway equipment needed to complete the
turnaround operation. No contingency had been
planned for NORM contamination until the valve
reconditioning contractor required decontamination of
all equipment prior to any work being done.

Pulp & Paper Project

This client requested decontamination of two large
stainless steel feedstock pumps that were heavily con-
taminated with barium sulfate scale. Working in part-
nership with a licensed applicator, these pumps were
decontaminated to background level by employing
mechanical means to remove loose scale followed by
vat circulation treatment with a 30% solution of chem-

(Continued on page 24)
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CORPEX Chemistry Proven Effective in NORM Removal (Continued)

icals applied for 10 hours at 200°F.
to remove and dissolve the scale.

000 O0OGOGOGOSSIOOOTSS
Scale Disposal Project

This independent oil and gas pro-
ducer had collected approximately
twenty (20) drums of NORM-cont-
aminated material from pipe-clean-
ing operations and site remediation
projects. The purpose of the opera-
tion was primarily waste reduction:
the bulk of the barium/radium sul-
fate scale was removed from the
metal, soil and other constituents
and placed in solution for disposal
downhole in the field’s salt water
disposal well.

Working through a licensed appli-
cator, the contents of the drums
were sorted and processed using a
particle sizing technique. A num-
ber of drums were found to contain

a type of production by-product for

which chelation is not prescribed.
This material was separated. and
the remainder of the *“soil” was
treated. This process reduced the
activity to a level which allowed for
the remaining solids to be com-
bined and disposed at a facility for
Non-Hazardous Oilfield Waste
(NOW). All remaining fluids were
pumped downhole.

Filter Project

One of the largest independent dis-
posers of oilfield NORM in the
U.S. needed help in decontaminat-
ing a quantity of filter elements of

varying types. The very nature of
the products used for construction
of these elements made them a poor
candidate for decontamination by
anything other than a chemical
process.

CORPEX Technologies conducted
a testing program which concluded
that, when properly processed,
these filter elements could be
decontaminated to a level that
allowed for commercial landfilling,
with the resultant fluids being dis-
posed downhole as a slurry injec-
tion process.

Approximately 25 cubic yards of
this material were treated using the
techniques developed in this testing
program.

6B O00CGOGOSIOGOISSTS
Pump Decontamination

An E&P facility had a pump that
needed repair but could not send it
offsite because the pump was cont-
aminated with NORM. The read-
ings were from 15,000-17,000 dpm
of alpha/beta activity on the pump’s
surface.

The client used a cylindrical vat
with a steam coil and provisions for
recirculation using an external cen-
trifugal pump. They immersed the
pump components into a solution
and let it soak while agitating the
solution with nitrogen. After two
hours the pump was pulled out and
surveyed. There was only one
“hot” spot that had 6,000 dpm. The
pump was left to soak overnight.

The next morning it was resur-
veyed and the highest reading was
1,700 dpm, which is well below the
regulatory limit.

High Pressure Separator

An oil & gas major producer had
some valuable NORM contaminat-
ed equipment. They wanted to
decontaminate, repair and reuse
their separators.

During normal operation, high™ ™

pressure separators
NORM deposits from the process
oil and gaseous streams typically
consisting of barium and radium
sulfate scales. These deposits have
to be removed before selling the
equipment to scrap yards, resale or
refurbishment by a repair shop.

CORPEX Technologies was called
in to provide a solution. The sepa-
rators were surveyed prior to
decontamination. The readings
were up to 200uR/hr. A solution
was circulated in the high pressure
separators at 180°F. At the conclu-
sion of this project the readings
were reduced to background level.
The entire project was completed in
less than 36 hours.

CORPEX is not an applicator but
will work with industrial service
contractors or directly with the
maintenance personnel of equip-
ment / facility owners towards the
implementation of this NORM
decontamination technology.

Health Physics Society Plans to Form an RSO Section

The Health Physics Society Executive Committee recently decided that
the HPS would benefit from a new Section for Radiation Safety Officers
(RSOs). This Section would represent the needs of RSOs and others inter-
csted in operational and applied health physics. To let the Board know of

your interest, please contact:
Robert Zoon
9709 Culver Street
Kensington, MD 20895 m

accumulate~
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Regulatory References

Title 10 CFR Part 20 ---—- Standards for Protection
Against Radiation

Title 10 CFR Part 61 ---- National Emission
standards for Radionuclide

Title 29 CFR Part 1910.96 —--

Ionizing Radiation

Title 33 U.S.C. 466, et seq. ---- Federal Water

Pollution Control
Act as amended

Title 40 CFR Part 141 ---- National Primary

N
Title 40 CFR Part 190 -

Title 40 CFR Part 192 ----

Title 40 CFR Part 440 ----

Title 42 U.S.C. 300, et seq.-——-

Drinking Control
Program; Criteria
and Standards

Environmental Radiation
Protection Standards for
Nuclear Power
Operations

Health and Environmental
Protection Standards for
Uranium and Thorium
Mill Tailings

Ore Mining and Dressing
Point Source Category

Safe Drinking Water
Act, as amended

- Title 42 U.S.C 2011, et seq. ---- Atomic Energy Act

b

of 1954, as amended

Title 42 U.S.C 4321, et seq.---- Toxic Substances

Control Act (TSCA)

Title 42 U.S.C. 4341, et seq.---- Conservation and

Recovery Act of
1976 (RCRA)

Title 42 U.S.C 7401. et seq. ---- Clean Air Act; as

amended

Title 42 U.S.C. 7901. et seq.---- The Uranium Mill

Tailings Radiation
Control Act of 1978

U.S. AEC 1974 ---- Termination of Operating

ARKANSAS

GEORGIA

LOUISIANA

MISSISSIPPI

NEW MEXICO

OREGON

SOUTH CAROLINA

TEXAS

CRCPD

Licenses for Nuclear Reactors,
NUREG 1.86 U.S. Atomic
Energy Commission,
Washington, D.C. June 1974

Rules and Regulations for
Control of Sources of
Ionizing = Radiation.
Section 7 NORM

Rules and Regulations for
Radioactive Materials,
Chapter 391-3-17, Section
08-Regulation and
Licensing of NORM

Title 33: Environmental
Quality Part XV: Radiation
Protection. Chapter 14:
Regulation and Licensing
of NORM

Part 801 Section N
Licensing of NORM
il and Gas Board.
Rule 69, Control

of Oilfield NORM

Subject 14: NORM in the
Oil and Gas Industry

Regulations and Licensing
of NORM Oregon
Administrative Rules,
Chapter 333, Division 117
-- Health Division

Part IX, Licensing of
NORM

Texas Department of
Health-- Texas Regulations
for Control of Radiation
(TRCR) Part 46, Licensing
of NORM

Railroad Commission of
Texas-- Rule 94, Disposal
of Oil and Gas NORM
Waste

Draft SSRCR Part N-June
1994. Regulations and
Licensing of NORM_ H
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MEETING CALENDAR

Energy Week
Conference & Exhibition
George R. Brown Convention Center
Houston, Texas
January 28-30, 1997

The American Petroleum Institute and the American
Society of Mechanical Engineers - Petroleum Divi-
sion ‘97 Conference & Exhibition. As organizing
sponsors of this 8th Annual International Event, both
the API and the ASME are seeking papers related to the
business, regulatory and technological changes affect-
ing the oil, gas and petroleum industries.

For more information, please contact:
Rebecca Sellers at (713) 963-6255

Environmental Conference ‘97
SPE/EPA Exploration & Production
Dallas, Texas U.S.A
3-5 March 1997

The Society of Petroleum Engineers (SPE) and the
Environmental Protection Agency will sponsor the
third SPE/EPA Exploration and Production
Environmental Conference in March 1997. Several
major engineering, scientific, oil and gas industry, and
governmental organizations endorse this comprehen-
sive conference focusing on U.S.A. exploration.
drilling. and production areas. Emphasis will be on
industry and government working together to address
environmental issues and regulations affecting all oil
and gas operations.

The program will feature keynote presentations on the
conference theme of “Environmental Leadership
Through Technology.”

For more information, please call:
Society of Petroleum Engineers
Technology Transfer Department
P.O. Box 833836
Richardson, TX 75083-3856
Phone: (214) 952-9393
Fax:  (214) 952-9435

March 31 - April 2, 1997
(Short courses: Mar. 27-28)

The purpose of this conference is to promote radiation
protection and peaceful applications of radiation.
Conference participants will share their radiation pro-
tection experiences in nuclear energy production,
accelerators, industrial and medical applications of
radiation, and research activities. The conference sci-
entific program will consist of paper presentations,
short courses and an instrumentation exhibition.

For more information:
Prof. C. J. Tung
1997 RDAS

Department of Nuclear Science
National Tsing Hua University

Hsinchu, Taiwan 300

Republic of China

Tel: (886 35) 727300

Fax: (886 35) 718649
Email: cjtung@ins.nthu.edu.tw

NCRP annual meeting

The thirty-third annual meeting of the National

Council on Radiation Protection and Measurements
(NCRP) will be April 2-3, 1997 at the Crystal Forum.
Crystal City Marriott, 1999 Jefferson Davis Highway.
Arlington, Virginia. The principal scientific session is
“The Effects of Pre- and Postconception Exposure to
Radiation.” For additional information. contact

NCRP at 7910 Woodmont Avenue, Suite 800,

Bethesda. Maryland 20814-3095, telephone:
301/657-2652, fax: 301/907-8768. ;e

29th Annual National Conference on Radiation
Control
Tacoma, Washington
April 27 - May 3, 1997

This is the annual meeting of the Conference of
Radiation Control Program Directors.

1997 International Conference on Radiation
Dosimetry and Safety
Taipei International Convention Center
Taipei, Taiwan
Republic of China

American Industrial Hygiene
Conference & Exposition
Dallas Convention Center
- Dallas, Texas
May 17-23, 1997
The premier conference for occupational and

(Continued on page 27)
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environmental health and safety professionals

There are many industrial hygienists who have
Radiation Safety Officer responsibilities in industries
and medical centers across the country. Your willing-
ness to share your health physics experience with this
audience would be of value to these professionals, as
witnessed by their enroliment in professional develop-
ment courses for health physics that occur prior to the
conference.

American Industrial Hygiene Association
2700 Prosperity Ave.
Suite 250
Fairfax, VA 22031
Phone: (703) 849-8888
Fax: (703) 207-3561

Conference on Radionuclide
Metrology and its Application
ICRM 97
National Institute of Standards and
Technology
Gaithersburg, Maryland, USA
May 19-23, 1997

The International Committee for Radionuclide
Metrology (ICRM) is pleased to announce its next
conference, ICRM '97. The Conference goal is to pro-
vide an opportunity for the exchange of informaticn on
techniques and applications of radionuclide metrology.
and to encourage international cooperation in this
field.

~/

1997 Rocky Mountain Symposium
on Environmental Issues in Qil and Gas
Operations
Colorado School of Mines
Golden, Colorado
July 14-15, 1997

The Colorado School of Mines and the U.S. Bureau of
Land Management will sponsor the third symposium
on all aspects of environmental protection,
remediation, and reclamation involved with oil and gas
operations.

The Symposium will address a wide range of issues
pertaining to oil and gas development and the environ-
ment. Papers or poster presentations on any of the fol-
lowing topics are invited. Papers and presentations on
any other topic relevant to the theme of the

Symposium will also be considered. Proceedings will
be published and distributed at the Symposium.

For further information:
Petroleum Engineering Management
Colorado School of Mines
Golden. Colorado 80401
Phone: (303) 273-3746
Fax: (303) 273-3189
Email: rgraves@mines.edu

Workshop on Intakes of
Radionuclides
Occupational and Public Exposure
Avignon, France
September 15 -18, 1997

The workshop is cosponsored by the European
Community; USDOE; IPSN, France; NRPB. UK:
BFS, Germany; and NIRS, Japan.

The Workshop will aim to bring together those
involved in radiation protection research related to
problems of incorporated radionuclides, and represen-
tatives of regulatory authorities and industry. The
Workshop will consider the following topics:

@® Practical applications of the new Human
Respiratory Tract Model;
Revised dosimetric model for the GI tract:
Developments in physical dosimetry;
Data for biokinetic model development:
Monitoring of workers and assessment of
exposure
Dosimetry of the embryo and fetus;
Decorporation of radionuclides; and
Reliability of models and biokinetic data.
Information:
Scientific Scretariat, Dr. H. G. Menzel.
European Commission.
DG X1I/F/6 - T61 1/31, 200 rue de la Lot,
B- 1049 Brussels, BELGIUM.
Fax: +32 2 296 6256
Tel: +32 22959298
Email: h.menzel@mbhsg.cec.be

The Fourth International Symposium
In Situ and On-Site Bioremediation
Preliminary Program
New Orleans, Louisiana

(Continued on page 28)



Fall 96

The NORM Report

Page 28

MEETING CALENDAR (Continued)
April 28-May 1, 1997

Subsurface soil and groundwater contamination is a
complex worldwide. Although considerable bioreme-
diation work is being conducted in situ and on site, the
state of development among various technologies
varies widely from fundamental research to commer-
cial products and processes.

The response to the first three international symposia
on in situ and on-site bioreclamation, held 1991, 1993,
1995, demonstrated in tremendous interest in biologi-
cal treatment of contaminated soil and groundwater.
The 1995 symposium attracted 2,000 delegates repre-
senting industry, government, and universities from 38

&

countries around the world.

The objective of the fourth international symposium is
to facilitate technology transfer and to integrate the lat-
est developments in scientific research with engineer-
ing applications. Researchers, engineers, site man-
agers, regulatory agents, consultants, and vendors all
will benefit from the opportunity to exchange informa-
tion on case histories of field operation, to examine
ongoing research programs. and to investigate public
and regulatory acceptance of bioremediation technolo-
gies from a global perspective.

For further information:

Carol Young (biorecl@battelle.org)
Environmental Systems and Technology Division
Battelle
505 King Avenue
Columbus, Ohio 43201-2693 USA
Phone: (614)-424-7604

Fax:  (614)-424-3667 u

EPA and NRC
Decommissioning
Rulemakings and Related
Activities

Both the Environmental Protection Agency (EPA) and
the Nuclear Regulatory Commission (NRC) have been
involved in the process of developing decommission-
ing rulemakings that will effectively establish radiation
site cleanup standards.

The status of the rulemakings is as follows. EPA’s pro-
posed rulemaking was sent to the Office of
Management and Budget (OMB) in the spring of 1996 _
and is currently being reviewed by the appropriate
agencies. NRC’s proposed rulemaking on radiological
criteria for decommissioning was published for public
comment in August 1994. NRC staff continues to
work on the rulemaking and it is expected to be final-
ized in early 1997. Both of the rulemaking are propos-
ing a dose limit of 15 mrem per year, above ambient
background levels.

Much of the support documentation for the rulemaking
has been in progress for over three vears now, and is
nearing completion. The Multiagency Radiation
Survey and Site Investigation Manual (MARSSIM) is
expected to be the agency consensus document that
provides guidance to regulated parties on an accept-
able approach for designing and performing surveys to
demonstrate compliance with the dose limit. This doc-
ument is schedules to be out for public review in early
1997. The federal agencies represented on the _

MARSSIM committee are EPA, NRC. DOE, and’
-
DoD. [ |

EPA Publishes Proposed Guidelines for Carcinogen Risk Assessment

On 23 April 1996, the U.S. Environmental Protection
Agency (EPA) published a document titled Proposed
Guidelines for Carcinogen Risk Assessment (hereafter
“Proposed Guidelines™) . The notice is 61 FR 17960.

The Proposed Guidelines were developed as part of an
interoffice guidelines development program by a
Technical Panel of the Risk Assessment Forum within
EPA’s Office of Research and Department. These
Proposed Guidelines are a division of EPA's 1986
Guidelines for Carcinogen Risk Assessment (hereafter
1986 cancer guidelines™) published on 24 September
1986 (51 FR 33992).

When final, these guidelines will replace the 1986
guidelines. In a future Federal Register notice, the
Agency intends to publish for comment how it will
implement the Proposed Guidelines once they are
finalized.

The plan is to propose and seek comment on how the
Guidelines will be used for Agency carcinogen risk
assessment and, in particular, will address the impact
of the Guidelines on the Agency’s existing assessment,
and any mechanisms for handling rcassessments under
finalized Guidelines. |
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ELECTRET ION CHAMBER TECHNOLOGY FOR MEASURING
RADON AND RADIATION

Paul Kotrappa Ph.D., President
Rad Elec Inc. 5714-C Industry Lane
Frederick, MD 21704

Introduction

Electret ion chamber technology is a new technology,
commercially introduced by Rad Elec Inc., in late
1989 for indoor radon measurement. The American
Nuclear Society awarded its prestigious 1989
Radiation Industry Award to Dr. Kotrappa for develop-
ing practical electret ion chamber technology. It is
now the most widely used technology for indoor radon
measurement.

What is the Electret lon Chamber and
How Does it work?

It is a simple scientific device. It is a passive integrat-
ing ionization monitor consisting of a very stable elec-
tret (electrically charged and stabilized piece of
Teflon) mounted inside a small chamber made of elec-
trically conducting plastic. The electret serves as both
a source of the electric field and as a sensor. Radon dif-
fuses into the chamber through filtered inlets. and the
alpha particles emitted by the decay process ionize air
molecules. Ions produced inside the chamber are col-
lected onto the electret, causing a reduction of its sur-
face charge. The reduction in charge is a function of
the total ionization during a specific monitoring peri-
od, the concentration of radon and the volume of the
chamber. This change in the charge is measured by the
user using Rad Elec’s SPER-1 or SPER-2 Electret
vnltage readers. A programmed hand held pocket
\wAputer reduces the data into the required results
such as the average radon concentration during the
measured period.

The devices require neither power nor batteries and do
not have any electronic components. Because these
are simple integrating ionization chambers, they are
usable for many other applications simply by using
different configurations, different types of chambers,
different procedures and different data reduction meth-
ods.

Further Developments

Through a series of CRADA programs with the
Department of Energy, the National Institute of
Standards and Technology and several leading univer-
sities, Rad Elec Inc. introduced many new products

and applications based on the electret ion chamber
technology. Many of these developments have direct
relevance for addressing NORM-related problems. To
date, the following applications have been standard-
ized: :

Radon and thoron in air

Radon in water

Radon flux from ground and from mill tailings
Radium in soil, building materials and in pipes
Alpha contamination in pipes

Alpha surface contamination and alpha in soils
Tritium in air, in water, on surface and in pipes
Environmental and work place beta/gamma
monitoring

Low energy X-ray monitoring (mammography.
video terminals. skyshine)

Many of the above applications address NORM-relat-
ed problems.

Several hundred of these low cost devices can be used
at a time and processed with a single reader/analysis
system. This feature brings down the cost per mea-
surement to less than one dollar, making it an attractive
method for routine use. Further these are not affected
by varying temperatures, humidifies, air flows and
shocks rendering them real field worthy. The U.S.
EPA measured ambient radon concentrations in all 50
states using E-PERMs.

For further information and consulting on the use of
electret ion chambers to solve your NORM related
problems, please contact Dr. Kotrappa at 800-526-
5482 or e-mail him at: kotrappa@ix.net com.com

Further information is available at Rad Elec’s Web
Site:
http://www.guidance-inc.com/~radelecc W

“I’'m proud to be paying taxes in the United
States. The only thing is | could be just as
proud for half the money.”
--Arthur Godfrey, 1951--
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Comparison of NORM Rules by State

Radium Exemption Concentration

AR

CO (proposed)

GA

LA

MI (proposed)

OK (proposed)
OR

SC

TX

CRCPD (proposed)

5 pCilg
5 pCilg

5 pCi/g with high radon factor(!)
30 pCi/g with low radon factor(2)

5 pCi/g above background
5 pCi/g

5 pCi/g with high radon factor
30 pCi/g with low radon factor

30 pCi/g
5 pCi/g.
Variable- depending on

concentrations and volumes-
annual dose less than 15 mrem/yr.

30 pCilg
5/15 pCi/g

5 pCi/g with high radon factor
30 pCi/g with low radon factor

5 pCi/g with high radon factor
30 pCi/g with low radon factor

5 pCi/g

NOTES

(1) High radon factory is a radon emanation rate
greater than 20 pCi per square meter per second

(2) Low radon factory is a radon emanation rate less
than 20 pCi per square meter per second.

(3) 5/15 pCi/g of radium of radium in soil,
averaged over any 100 square meters and
averaged over the first 15 centimeters of soil
below the surface.

Radium Cleanup Standard

AR
CO (proposed)

GA

LA

MI (proposed)

MS

OK (proposed)
OR

SC

TX

CRCPD (proposed)

5/15 pCi/g®)
5 pCi/g

5/15 pCi/g with high radon factor

30/15 pCi/g(4) with low radon
factor

5/15 pCi/g, or 30 pCi/g if the
effective dose equivalent to

members of the public does not
exceed 100 millirem per year

5/15 pCi/g

5/15 pCi/g with high radon factor
30 pCi/g with low radon factor

30/15 pCi/g

5 pCi/g

Variable- depending on
concentrations and volumes-
annual dose less than 15 mrem/yr.
30 pCi/g

5 pCi/g

5/15 pCi/g with high radon factor
30/15 pCi/g with low radon factor

5/15 pCi/g with high radon factor
30/15 pCi/g with low radon factor

5/15 pCilg

Ve

'

(4) 30/15 pCi/g is 30 pCi/g of radium in soil,
averaged over any 100 square meters and
averaged over the first 15 centimeters of soil
below the surface.

(Continued on page 31)
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NORM Training Course Offered by OGCI & Peter Gray

OGCI (0il & Gas Consultants
International, Inc.), a world leader
in petroleum training, has sched-
uled a 2-day NORM training
course for 1997. The course
NORM Contamination in the
Petroleum Industry covers all
aspects of NORM contamination
and its control, including:

® Fundamentals of Radiation
® Fundamentals of NORM
® Radium Contamination

. " Radon Contamination

“wr State & Federal Regulations
® NORM Surveys including

Hands-on Training

@ Maintenance Procedures
@ Disposal of NORM Wastes
@ Decontaminations
@ Release of Facilities
@® Recommended Programs
@ Liability and Litigation

This course builds a rigorous and
complete foundation for the control
of NORM contamination.

This in-depth course is taught by Peter Gray who has a background in
nuclear and radiochemistry and 25 years experience in the petroleum
industry. Dr. Gray has a Ph.D. in Nuclear Chemistry from the University
of California at Berkeley. He took early retirement from Phillips
Petroleum Company in 1985 after 25 years with the company. Since
1985, Dr. Gray has been a consultant in NORM. During his tenure with
Phillips, Dr. Gray was in charge of the company’s NORM control program
from the discovery of NORM contamination in natural gas and natural gas
liquids in 1971 until his carly retirement in 1985. This background
uniquely qualifies Dr. Gray as the instructor for the course.-- an instructor
who understands the origin of NORM and why it contaminates nearly all
petroleum facilities, where the contamination is, how to set up programs
that protect employees, company facilitics, the environment and the pub-
lic, how to survey for NORM contamination, the available options for the
disposal of NORM wastes, and the Federal and state regulations for the
control of NORM.

Peter Gray is the editor/publisher of The NORM Report. a newsletter
reporting on developments in NORM. including summaries of regulatory
activities on the state and Federal level as well as in Canada.

The 1997 schedule for the course  For further information about
NORM Contamination in the the course, contact Joseph
Petroleum Industry is: Goetz, OGCI. 1-800-821-5933,
' or contact Peter Gray, 918-492-
5250, for information about the

March 18-19, 1997 Lafayette, LA
course content. |

Comparison of NORM Rules by State (Continued)

Exemption for Contaminated Equipment

Nt 50 uR/hr including background OK 50 uR/hr including background
CO (Proposed) Concentration limit only OR 5 pCi/g
(5pCi/g)
SC 50 uR.hr including background
GA 50 uR/hr including background
X 50 uR/hr including background
LA 50 puR/hr including background
CRCPD (Proposed) Concentration in dpm
MS 25 uR/hr above background
100 cpm above background - NOTES
Before release for unrestricted use, facilities or
NM 50 uR/hr including background equipment contaminated with NORM should not

exceed specified contamination limits in dpm/100 sq.
centimeters. u



