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NUCLEAR REGULATORY COMMISSION

Vera M. English NRC Inspection Reports Nos.
and 70-1113/84-17
General Electric Company 70-1113/84-18

SUPPLEMENTAL PETITION UNDER 10 CFR § 2.206 FOR WITHDRAWAL
OF REPORTS 84-17 and 84-18, ISSUED JANUARY 18, 1985;
ISSUANCE OF NEW REPORTS CORRECTLY DOCUMENTING AND FINDING
ALLEGED VIOLATIONS AT THE WILMINGTON FACILITY IDENTIFIED
HEREIN; ISSUANCE OF NOTICE OF VIOLATION ON ALL SUBSTANTIATED
ALLEGATIONS, ASSIGNMENT OF APPROPRIATE SEVERITY LEVELS TO EACH
FOUND VIOLATION, AND COMMENCEMENT BY NRC OF APPROPRIATE
ENPORCEMENT ACTION, INCLUDING THE ASSESSMENT OF CIVIL PENALTIES

CHAPTER 1

This petition supplements our petition of December 13,
1984, incorporated herein by reference, as contemplated
therein, p. 2, by discussing reports thus far issued subsequent
to the filing thereof. The new reports were received by
counsel on February 11, 1985, See letter of Deputy Director
James M. Taylor to Ratner, dated January 10, 1985 with
enclosures. As of thi’ writing, we have not yet received Mr.
Ed Clay's report, base on his investigation of December 3-6,
1984, and his subseguent inspections, nor have we received any
report of 01 investigations of Mrs. English's allegations which

are within the "area of its expertise." (App. 1, 1ntra).l/

1/ feports 84-15 and 84-16 were received on February 25,
T985. Because of the exigencies of time, we defer comment on
those reports and submit this document, which is only a
fraction of our petition relating to 84-17 and 84-18, labelled

Chapter 1.



I. INTRODUCTION

A. Report Errors and Deficiencies

Before turning co No. 84-17, it is important to
observe (1) that this report itself establishes that earlier
reports, insofar as they find no violation in many allegations,
are factually and legally in error; (2) that the reports often
erroneously excuse failure to find a violation on the ground
that "the commitment involved has not been made a legally
binding requirement™ (49 F.R. 8591, E (2); (3) that the reports
show that no attention was paid to the fact that several of the
violations previously found were repeat and/or uncorrected
offenses which require civil penalties (49 F.R. 8589, B, 4, 5);
(4) that such offenses, and offenses which should have been
found, reflect deliberate or at least "careless disregard of
requirements,” i.e., "willfulness," (49 F.R. 8588), and were
not identified by the licensee or reported to the Commission as
required (id., at 8588-8591); and (£) that the findings clearly
demonstrate "dereliction of duty on the part of [highest
management] personnel involved in licensed activities" (id.
8591, VII, Supplement I, C, 3). Yet, even those findings which
were made were illegally assigned the lowest categories of
severity levels. The severity level assigned to the offenses
found was never more than IV or V.

Mereover, it is patent that the findings were carefully
drattod':o make it appear that the violations found were only

“technical.” 1In none of the reports, including 84-17, was the



actual effect on worker health and safety of the found
breakdown of protective systems and of avoidable uranium
contamination evaluated or considered in the light of "the
cumulative total for all violations." 1d. at 8590 Nor was

a crucial factor, "economic advantage * * * gained [by

management] as a result of the violation(s]," anywhere
considered. Yet it is self-evident that the only explanation
of highest management's willful non-implementation of G.E.'s
radiation protection program, for which sﬁohr naively requested
an explanation in his letter of January 3, 1985 to Vaughan
enclosing Report No. 84-17, is solely economic benefit to G.E.
resulting from disregard of safety reguirements in the interest
of meeting production schedules.

B. Defects In NRC Investigation
Procedures And Assumptions

Some general observations concerning the
methodology of the NRC inspections are also required. The
Inspectors assume that because their visits were not announced
in advance, management had no opportunity to "clean up" and
alert the workers to be on good behavior, and that, therefore,
the conditions they observed during inspections were normal.
This is a totally false assumption. The inspectors must
identify themselves at the auard house. The guards immediately
notify management of their presence. It takes at least fifteen
minutosZ!or the inspectors to get from the guard house to the

wet lab. That is plenty of time for management to "cover up"



and instruct workers to comply with regulations while the
inspectors are at the plant.

Moreover, the Inspectors reports almost invariably
speak of conditions as they existed on the dates of
investigation; not as they existed on the dates referred to in
the charges. Such "investigations" are meaningless, because
management may meanwhile have changed procedures, destroyed
evidence, instructed workers to "clean up" and "shape up”
during NRC investigations, or "corrected" conditions. The
investigations typically occur only many months after the
charges. When the investigators are unable to find physical
evidence which was under the control of management, they
conclude that they are unable to prove the case, instead of
applying the universal legal principle, "contra spoliator,"
under which management is presumed guilty of spoliation if it
cannot produce evidence which once existed or should have
existed.

The Inspectors' conclusions are discussed only-with
management at an "Exit Interview"; ne. .her the conclusions nor
management's "explanations" are discus ed with the complainant.
This prevents complainant from pointing out factual errors and
erroneous inferences drawn Sy the Inspectors from information
supplied by management and by G.E.-intimidated employees and by
employe®s hostile to complainant,

;; the extent employees are interviewed, they are seen

on the plant site, in the company of a representative of




management. Knowing management's vindictiveness, employees
typically fear management reprisal, in the form of selection
for layoff and other means, if they tell the truth about

management-laxity, cover-ups and subtle threats of reprisal.

Further, the covering letters from NRC to the licensee
forwarding investigation reports (particularly those finding
any violations), virtually always assume that the report is
"privileged and confidential"” and invite the licensee to
forward his response as & separate document to awoid
disclosure. We submit that practice is ir flagrant violation
of 10 CFR § 2.790(b).

Lastly, although NRC was officially notified on
September 26, 1984, that Mrs. English waived confidentiality,
every report written after that date still refers to her as
"alleger" (84-17, par. 4 "note"), sometimes, in context, to the
confusion, if not mystification, of the reader.

C. Ihe Reports Reveal Region II Inspectors'
And Supervisors' Bias and Prejudice In

Favor of G.E. And Against Complainant

On the basis of our analysis of defects in No.

84-17 (and the prior reports analyzed in our original
petition), which we discuss in detail below, we charge that (1)
the technical inspectors who issued, and the supervisors who
signed, these six reports are guilty of cover up; of shielding
and protecting G.E. against, inter alia, required civil

penalties and accompanying press releases (49 F.R. 8591 (VI,




second and third sentences);l/ and (2) tailoring their
findings to create evidence against complainant in her current
DOL hearing not only by minimizing the nature, number and
significance of the violations found, but by making it appear
that Mrs. English's charges were largely unsubstantiated and
that Mrs. English is, therefore, an unreliable witness.

A material allegation of Mrs. English's Complaint in
DOL Case No. 85-ERA-2 is that "General Electric's violations of
safety standards were endemic and constant"™ (Tr. 412). DOL
issued a probable cause finding in that case that Mrs. English
was discriminatbrily transferred out of the Chemet Lab and
subseguently discharged for revealing G.E.'s violations to NRC)
in violation of Section 210 of the ERA, If sustained, that is
a Severity I violation. 49 F.R. 8593, Supp. VIiI, A, 4.

II. NO. 84-17 ESTABLISHES A PER &F HIGH SEVERITY
VIOLATION OF MANAGEMENT'S (ALARA) OBLIGATION

A. The ALARA Obligation

NRC rules, 10 CFR § 20.1(¢), require that "in

addition to complying with the requirements set forth in this

part, [management must] make every reasonable effort to
maintain radiation exposures, and releases of radioactive

materials in effluents to unrestricted areas, as low as is

reasonably achievable." (Emphasis added.) This obligation is

2/ Rppendix 2, infra, Attachment 2, shows Region I1 NRC
Directo? J. P. O'Rellly's improper concern for shielding G.E.
from "potential inguiry by the press or others" about a serious
safety incident.



known as ALARA. According to the Supreme Court in Silkwood v.

Kerr-McGee Corp., 81-2159, 52 L.W. 4043, 4044 (January 11,

1984), ALARA is the "standard" to which licensees must conform
their conduct. Not one of the reports we have been furnished
so far so much as mentions this obligatiQn.

G.E.'s Criticality Safety Control, Chemet Lab, C
2.0-QA~201, in effect since at least 1976, provides, p. 1, 2.1

(App. 3, infra), "procedures must be written as part of the

criticality safety program and become a part of the license.
The procedures shall be strictly adhered to in order to comply

with safety requirements and to assure criticality safety in
our operations." (Emphasis added.) 10 C.F.R. § 19.12 requires
that licensees not only instruct workers "in precautions and

procedures to minimize exposure" to radioactive materials or

radiation, but instruct them to report to management "“any

iticn which may lead to or cause unnecessary exposure to

raciation or to radiocactive material." See also, § 20.206.
Section 19.11 requires management to post copies of "the
operating procedures applicable to licensed activities."
Section 21,6 requires posting of "procedures adopted pursuant
to the regulations in that part."

Appendix to NRC Regulatory Guide 8.29, "Instructions
Concerning Risks from Occupational Radiation Exposure”
App. 4,-jnfra) defines ALARA to require (p. 8, par. 13, see

also, p?’ll, par. 7, last sentence):



"All * * * pperating procedures should be reviewed
with the objective of reducing unnecessary
exposures.,"

The Instruction explains the health risks involved in
acute and chronic exposure to radiation, pp. 3-4. At par. 5,
p. 4, the Instructions state:

"Chronic exposure, which may cause delayed
effects but not prompt effects, refers to small
doses received repeatedly over long time periods;
for example, 20-100 mrem (a mrem is one-thousandth
of a rem) per week every week for several years.
Concern with occupational radiation risk is
primarily focused on chronic exposure to low levels
of radiation over long time periods."

Further (p. 6, par. 9., "cancer resulting from exposure to

radiation usually occurs 5 to 25 years after the exposure

®* % & "
L

The Instructions warn (p. 7, par. 9):

"A worker * * * ghould make every effort to keep
exposure to radiation ALARA to avoid unnecessary
risk. The worker, after all, has the first line
tesponsibility for protecting himself from radiation
hazards."

B. The Radiat.on Hazards Against Which
Licensees Must Establish and Enforce
Protective Systems, e.g., Air-Intake
Monitoring; Rad Safety Inspections;
Body Monitoring and Frisking

10 CFR (rev'd as of January 1, 1984),
§§ 20.101-3, specifies the maximum "occupation dose" of
radiation to which workers may be subjected, i.e., 1 1/4 rems
per calendar gquarter, or 5 rems per year. The "air dose" must

be 'meas;ted by a properly calibrated appropriate instrument in

air at or near the body surface in the region of highest

dosage rate."™ 10 CFR 20.4(d;. (Emphasis added.)




“[I]ntakes must be evaluated and accounted fur by
technigues and procedures as may be appropriate to
the circumstances of the occurrence. Exposures so
evaluated shall be included in determining whether
the limitation on individual exposures in

§ 20.103(a)(1) has been exceeded."™ (10 CFR

§ 20.103, n. 4). (Emphasis added.)

10 C.F.R. § 20.°03(a)(3) provides:

"Por purposes of determining compliance with the
requirements of this section the licensee shall use
suitable measurements of concentrations of
radioactive materials in air for detecting and
evaluating airborne radioactivity in restricted
areas and in addition, as appropriate, shall use
measurements of radioactivity in the body,
measurements of radicactivity excrete rom the
body, or any combination of such measurements as may
be necessary for timely detection and assess.ent of
individual 1ntakes of radiocactivity by exposed

individuals." (Emphasis added.) '

§ 20.103(b)(1) provides:

"(b)(1) The licensee shall, as a precautionary
procedure, use process or other engineering
controls, to the extent practicable, to limit
concentrations of radicactive materials in air to
levels below those which delimit an airborne

radioactivity area as defined 1in
§ 20.203(d)(1)(11)." (Emphasis added.)

The licensee must also maintain the records required by

§ 20.103(b)(2), last sentence, and § 20.405. Subsections
405(a)(1), (i) and (2), require reports to individuals and to
NRC of exposure in excess of applicable limits. § 20.405
(¢)(2) requires that reports "must describe

"(i) The extent of exposure of individuals to
radiation or to radioactive material;

- (ii) Levels of radiation and concentrations of
-« radioactive material involved;

(iii) The cause of the exposure, levels, or
concentrations; * * * "



Subsection 405(a) (iii) regquires that the licensee report to
NRC

"Levels of radiation or concentrations of

radiocactive material in a restricted area in excess

of any other applicable limit in the license."
10 C.F.R. § 20.201(b)(1) and (2) requires that every licensee
make "measurements of levels of radiation or concentrations of
radicactive material present” as "are reasonable under the
circumstances to evaluate the extent of radiation hazards
* * t."

1¢ C.F.R. § 21.21 (Reporting of * * * Non-Compliance)

requires licensees to "adopt [and post § 21.6] appropriate
procedures for (i) [e]valuating deviations [(ii)(b)(1)],"
notifying [within two days, § 21.21(b)(2)] NRC of "information

reasonably indicating a failure to comply * * * affecting (i) *

* * an activity subject to, inter alia, Parts 30, 50, 70, 71,

72 o{ lliis chapter; and reporting to NRC the "[n]ature of the *

* * fajlure to comply and the safety hazard which is created or

could be created by such * * * fajlure to comply.”

§ 21.21(3)(iv). 10 CFR § 21.51 reguires the licensee to
maintain records "as may be required to assure compliance with
the regulations in this part," including inspections and
testing of any facility.

In short, it is not only the legal obligation of

managemeat to minimize (ALARA) the danger to workers of

contamiﬂztion by radiation, but, to that end, to adhere

absolutely to the NRC's reguirements to maintain and use
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accurate systems for measuring and testing of worker radiation
intake levels, accurate record keeping and reporting. The five
earlier repcrts virtually ignore not only the former but the
latter obligation. The findings in 84-17, and earlier reports,
properly analyzed, demonstrate that G.E.'s highest management
wilfully, calculatedly or by "careless disregard,” and by
deception, for its own profit, destroyed the utility of at
least four of the systems it was required by law to maintain to
guard against exposure tc radiation hazards (1) &dr intake
monitoring; (2) Rad. Safety Inspections; (3) frisking and (4)

body counts. In consequence, G.E. was, at the time of Mrs.

English's complaints, and at least until December 6, 1984,

unable to ascertain or accurately to report the intake of
radiocactive contamination by wet lab employees. The NRC's
entire employee protection program was zbdorted.

C. The Findings In No. 84-17 Establish Willful

Per Se Violations of the Entire Contamination
control Program

The Report (p. 1, par. 2) finds "weaknesses in the
contamination control program in the Chemet Lab."™ The
"weaknesses" found relate to the "frequency and scope of
contamination surveys, survey requirements for removing
paperwork, samples and persbnal items from the lab, and

management attention and commitment to a radiologically clean

working-environment in the laboratory."” (Emphasis added.) As

we shall demonstrate below, these "weaknesses" are amply

supported by the subsidiary findings. Indeed, Stohr's covering
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letter to Lees of January 31, 1985, voices NRC's concern ®"about
the implementation of your radiation protection program that

permitted this situation to develop." (Emphasis added.)

But these "weaknesses" are reported only in the "Exit
Interview,"” and there only in the context of management's
agreement "to review this area and to take appropriate action
to improve the program." And the "concern" expressed in
Stohr's letter likewise merely invites a response from G.E.
which "describe[s] those particular actions taken or planned to
improve the effectiveness of your program.”

Now, poséibly, management's willingness or commitment to
take remedial action in the future might be relevant if the '
issue were whether G.E.'s license should be "modified,
suspended or revcked" (10 C.F.R. 70.61(d)), or whether a
projected civil penalty should be reduced. 49 F.R. 8589, B 2.
BuL that is not the issue. The issue is what formal violation
findings and civil penalties should be imposed for the past and
current violations found and reported in the exit interview,
reflecting top "management's [in]attention and [non) commitment
to a radiologically clean working environment," supra, p. 1.
1f only top management's "careless disregard" for a

"radiologically clean working environment" were shown, that

itself would be a willful, per se, violation of ALARA. 49

C.F.R. 8588, III, "sSeverity of Violations." Management's
willingﬁbss and commitment to reform, to take corrective action

in the future, is not a defense but an admission of willful
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violation, inherent in management's attitude, “"which permitted
this situation to develop," unremedied and unreported by G.E.
to NRC.

Indisputable proof that management was not only well
aware of the deficiencies in operation of its safety protection
and quality control systems, but that "inattention"™ and
"careless disregard" was a management policy deliberately
adopted and enforced upon the employees to increase production
and adhere to delivery schedules, for G.E.'s profit, is a memo
from Supervisor Coke McLamb to Chemet Lab Manager Preston
Winslow, dated 10/21/83, attached hereto as App. 5. That memo
shows that management knew that Chemet Lab personnel felt under
inordinate pressure to cover up OAL and OCL results and to
release only results "acceptable" under "biased" standards
established "in order to satisfy production oriented egos."”
ret the violations documented in these reports all continued
aftar tha: 3Jate.

Moreover, after NRC Safeguards Engineer, Ed Clay, on
December 3, 1984, discovered chaotic contamination in the
of f-Rad-Safety-inspection-limits isotopic room, the room in
which the LEA measurement system is located, and vast
contamination on a wet lab wall, floor and work benches,
management's so-called “"clean up" effort was designed to "cover
up" rather than "clean up." A portion of the flooring in the

lab waa-}ipped out, but it was found that the foundation
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actually was "hotter" than the floor. The foundation was not
torn out, instead, a new floor was laid on the "hot" base.

G.E. personnel worked overtime all night to clean
contamination from the wall. They did not succeed in removing
a substantial portion. Instead of stripping the plaster,
McLamb instructed the workers to paint over the still heavily
contaminated wall. A Rad Safety man observed that NRC would
require that the paint be removed, and effective action taken
to remove the contamination. When Ed Clay asked supervisor
Sutton why they had painted the wall, he replied "to cover up
rust spots." (Emphasis added.) Clay apparently swallowed
this lie, because he did not require that the paint be
removed.

One employee, having been alerted to the presence of
excessive contamination everywhere in the Chemet Lab, on
December 5, 1984, inspected six chairs on which employees sat
virtually all day to perform their work. He discovered they
were "hot." An employee asked McLamb what he was going to do
about the hot chairs. McLamb became agitated and angry, denied

the chairs were "hot," and said, "whoever discovered they were
]

4
We infer, although without putting Clay and Batds under

hot had better clean them up."

oath, and comparing their contemporary notes and the drafts of
84-15 and 84-16 they submitted to McAlpine with the final

drafts ;f the reports in those cases that he signed on their

behalf, we are obviously unable to prove, that the reason
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McAlpine signed those reports when Clay and Bates were out of
town is that they may have objected, had they seen those
reports, to sign such a "white wash."™ McAlpine's motive for
playing down the findings is self-evident. He was in charge of
investigators and his investigators should have uncovered the
obvious defects and deficiencies in health safety protections
over the years before Mrs. English made her changes. He was
covering up to save his own skin, and to d;sguise the immunity
he had unlawfully give G.E. over the years.

D. Low Severity Levels Were Illegally

Assigned To the Violations Found and
Which Should Have Been Found

We reiterate that, whether intentional or deliberately
careless, management's disregard for proper implementation of
G.E.'s radiation protection systems defeated NRC's entire
regulatory safety program, and must, therefore, be treated as
tne most serious possible violation., The NRC Rules recognize
(49 F.R. 8588) iLhat "the severity level of a violaticn may be
increased if the circumstances surrounding the violation

involve careless disregard of reguirements, deception or other

indications of willfulness."” (Emphasis added.) Without
considering the pending allegations of G.E. deception and other
indications of willfulness, ‘top management's careless disregard
for "implementation of the radiation protection system" is
itself willful breach of ALARA and of each and every
'requitéﬁent' which was not observed., Because G.E.'s found

actions frustrated not only a single protection system, but
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NRC's entire radiation protection function, it is necessary to
consider all together, and to "aggregate" all violations which
were, or as herein shown, should have been, found, before
assigning them a severity level. Id. Applying the "relative
importance” and "significant regulatory concern" standards, 49
F.R. 8588, the violations should all have been assigned
Severity Level I, and Civil Penalties of multiples of $100,000
per day assessed for the entire period, thus far unascertained,
of management's "careless disregard for implementation of the
radiation protection system."™ 1d. at 5889-5890.

NRC's policy on "Civil Penalties" states (49 F.R.

8589):

"NRC attaches great importance to comprehensive
licensee programs for detection, correction, and
reporting of problems that may constitute, or lead
to violation of regulatory requirements.”

Because that is so (id.)
"ineffective licensee programs for problem
identifiction or correction are unacceptable. 1In
cases involving willfulness, flagrant NRC-identified
violations, repeated poor performance in ap area of
concern, or serious breakdown in management
controls, NRC intends to apply its full enforcement
authority * * *,"

At minimum, the "careless disregard" violation should
have been assigned severity.category 11, for that violation
disabled (id., at 8591, B, 1), "a system designed to prevent or
mitigate serious safety events [from] being able to perform its
intended  function."™ 1In G.E.'s case, however, several systems

were disabled.
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NRC states, at 49 F.R. 8590, B(3), that:

"to focus on the fundamental underlying causes of a
problem for which enforcement action appears to be
warranted, the cumulative total for all violations
which contributed to or were unavoidable
consequences of that problem may be based on the
amount shown in the table for a problem of that
Severity Level, as adjusted., If an evaluation of
such multiple violations shows that more than one
fundamental problem is involved, each of which, if
viewed independently, could lead to civil penalty
action by itself, then separate civil penalties may
be assessed for each such fundamental problem. In
addition, the failure to make a required report of
an event requiring such reporting is considered a
separate problem and will norma.ly bg_assessed a
separate civil penalty, if the licensee is aware of
the matter that should have been reported.”

Under this test, the "laxity" violation should have been
assigned Severity Level I, under Supplement IV, "Health
Physics,"™ A, 1, 2, 5 (id. at 8592), because it disabled
management from ascertaining and reporting how much radiation
exposure a worker was subject to. (Cf. "B, Severity II (6),
and C. severdly III, 7-9).3/ Severity IV and V were
arLitrarily and illegally assigned by McAlpine, Barr and Stohr
to save their own skins and to justify their historical

nonfeasance against G.E.

3/ Under Health Physics, Supp. IV, Severity III level is
assigned (id. 8593, par. 9) to:

"9, Cumulative worker exposure above regulatory
limits when such cumulative exposure reflects a
programmatic, rather than an isolated weakness in
< radiation protection;" (Emphasis added.)

-




E. The "Management Disregard" Conclusion Is
Supported By Subsidiary Findings in 84-17

Par. 4 (f), pp. 5-6 of B4-17, finds that the
allegation that "Radiation Safety Personnel were lax on
monitoring for contamination and reguiring cleanup * * * was
partially substantiated.” The allegation specified (id.):
"Radiation safety people * * * do not know what to look for."
The report identifies some sources of licensee's obligations in
this area.

"License Condition 9 reguires that licensed material
be used in accordance with statements,
E%Qresentationa and conditions of Part I of the
licensee's application. Part I, Section 3.2.4.6
discusses the minimum freguency, action limits for
removable surface contamination, and maximum delay -
permitted in initiating decontamination action.
Plant Procedure Nuclear Safety Instruction 0-6.0,
Rev. 14, Contamination Measurement and Control,
provides the guidelines for the conduct of the
contamination measurement program, evaluation and
documentation Of the results and the reguired action
based upon the contamination survey findings."
(Emphasis added.)

The section does not mention the obligation, delegated by
management to Rad Safety, to make accurate "surveys," 10 CFR
§ 20.201, although in "n" at p. 13, the Inspector acknowledges
that management is obliged under § 20.103(a)(3), to use
"suitable measurements.” Nevertheless, the Report concludes
"no violations or deviations were identified.”
What the Report calls "partial substantiation" are the
tollowigg findings:
* "[s]urveys performed by the radiation safety
technicians are generally in the same locations
which are often not the areas with the highest

potential for becoming contaminated. The inspector
stated that the licensee should familiarize the
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radiation safety technicians with the operations in
the CHEMET Lab so that they can ensure that the¥

survey those areas where the potential for s s
exist (sample preparation area, weIghIn area

etc.). Random surveys for contaminaticn lEoufd be
performed at least daily and detailed surveys of the
entire lab should be performed weekly since the
licensee utilizes the same administrative limits for
contamination as are reguired for uncontrolled areas
and there is a gteater;potentfaf_for a contaminating
event.'4/ (Emphasis added.)

In short, Rad Safety inspectors monitor fregquently
enough, but only in the wrong places. In addition, G.E. uses

improperly excessive administrative limits for contamination.

Thus, the results of Rad Safety inspections and surveys are
utterly useless for NRC's intended purpose. Like the one air
sampler in the main work area of the Chemet Lab (par. 5,

pp. 17-18), these procedures provide an illusion of radiation

safety protection which bel.  .s reality.

At p. 13, first sentence, the Inspector found:
“Ihe licensee uses an assigned airborne exposure
value derived from the time spent in the work area
to determine comgpliance with 10 CFR 20.103(b) and to
calculate the internal dose assigned to the
individual."

The inspector does not compare the performance of Rad.

Safety Inspectors, or G.E.'s use of improper administrative

4/ Under Supp. 1V, Health Physics, Par. 10 assigns to
Severity Category III, "Conduct of licensee activities by a
technically ungualified persons.”™ If we accept the Inspector's
inference that Rad Safety personnel did not know where to look
for contamination (rather than the fact that management
instructed them to shut their eyes) (p. 17, last par.) the
inescapable conclusion is that the Rad Safety Inspectors were
"ungqualified"” or inadequately trained under 10 CFR § 19.12, and
§ 20.206.
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limits for contamination, with the obligations imposed by the
documents he cites. Moreover, as noted, the obligations
imposed by 10 C.F.R. § 20.101-103, and particularly by

§ 20.103(a)(3) and (b)(2), are not considered in this
connection. Only in another connection does the Report
acknowledge the obligation imposed by 10 C.F.R.

§ 20.103(a)(3), upon every licensee, to "use suitable
measurements of concentrations of radioactive materials in air
for detecting and evaluating airborne radioactivity in
restricted areas." The ALARA obligation imposed by

§ 20.103(b)(2) is never mentioned.

The Report shows that the Inspector merely undertook to
instruct or counsel management as to what it should do in the
future, as if management, by its failure to do what it knew or
must have known was required by its license and by law, had not
viviaied any iegal obligation.

rhe Inspector's assumption, albeit unarticulated, is
that management did not know what it should have done, and,
therefore, was not culpable and merited instruction. That
assumption is utterly false, as we now demonstrate. NRC was
told by Mrs. English and other employees a long time ago that
G.E. management, as well as the Chemet Lab employees, knew that
the isotopic room was the "hottest"™ spot in the lab. She had
never segn a Rad Safety inspector in that room. On December 3,
1984, NRC's Ed Clay inspected the Chemet Lab in the company of

Coke McLamb, Chemet Lab supervisor, and Earl Rouse, Safety




Technician. Ed Clay instructed Rouse to accompany him into the
Isotopic Room, where they discovered enormous visible
contamination. Two days later, Bob Torres, Manager of Rad
Safety, asked Rouse "Why were you investigating in an
unassigned area?" He replied, "because NRC asked me to do it."
This incident was reported to Mr. Bruno Uryc, Region II,
Supervisor of Investijations. Torres' admission that the
isotopic area was "unassigned,"” and his displeasure over its
entry by a Rad Safety inspector, demonstrates that G.E.
deliberately concealed from Rad Safety and forbade monitoring
of the hottest spot in the lab. So much for the pretense that
G.E.'s "careless disregard" was innocent! On the contrary,
what Torres' questioning of Rouse proves is that G.E.
fraudulently concealed from NRC that its Rad Safety inspection
system, like its air monitoring system, its body count system
ana i1ts compulsory self-frisking system was a fraud. This
regquires tha: the viola.ions be assigned Severity Level I,
under "Miscellaneous matters," 1, 2, 3; 10 CFR

§ 21.21(b)(3)(iv).

F. The Inspector's Finding No. 84-17, p. 6
That G.E. Has No Policy Requiring
Notification ‘'of Radiation Safety in the
Event of a Spill In the Lab" 1Is
Demonstrably False

- The Inspector does not point to any G.E.
document as the source of this finding. Obviously, he must

have accepted G.E. management's representation to this effect.




Official G.E. documents belie the finding. G.E.'s "Job Hazard
Analysis Chemet Lab-970" dated 10/1/81, revised 3/1/84 and
3/1/85, App. 6, hereto, provides: "6. Clean spills

immediately and notify radiation protection."™ (Emphasis

added.) G.E.'s "Course for Hourly Workers," in effect since
11/13/72, when Mrs. English began working in the lab (App. 7,
hereto, p. 4), details the steps to follow in the event of a

spill: "Step 2: Warn other personnel - Call Radiation

Protection.” (Emphasis added.) Page 5, 6 I, says "For a

know[n) or possible radiocactive spill, minimize its spread and

notify Radiation Protection." (Emphasis added.)

Had the Inspector found that G.E. did have the policy ig
disclaimed, he could not have escaped finding that its
widespread violation, testified to by Mrs. English and
acknowledged by G.E. management, was a serious and major
violaction. Nor, had he inspected the documents Mrs. English
offered in proof of the policy, could he have failed to iind
G.E.'s denial fraudulent. -~

G. The Inspector's Finding h, p. 7, That G.E.
"Does Not Have a Procedural Reguirement, Nor

Do They Rope Off Or Otherwise Mark Contaminated
Areas" Is Demonstrably False

The Inspector found that while Mrs. English's
complaint was factually substantiated, it constituted no
violatiop because "the marking off of contaminated areas is not
rcquitod‘by NRC regulations, license conditions or licensee

procedures.” (Emphasis added.) The Course for Hourly Workers
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(App. 7, infra), p. 4, par. 5. B. specifies "procedures to be
followed after a spill of material (liguid or solid)" and
details the "basic steps":

"Step 1. Stop the spill

Step 2. Warn other personnel - Call Radiation

Protection

Step 3. 1Isolate the area." (Emphasis added.)
Page 2, B, 1 (id.) provides: "Contaminated areas [should be]
roped off - control signs." (Emphasis added.) The Course
Outline defines "Dead Zone" as a "safety zone, usually 12" in
width, surrounding all limit areas. It is desi;:;ted with a 2"
wide red tape." G.E.'s Criticality Safety Control Chemet Lab,
C. 2.0-QA=201, in effect since at least 1976 (App. 3, hereto),
p. 1, 2.3.2 provides "Dead zone - a safety zone shall be marked
with a two inch wide red border surrounding all limit areas."
Par. 4.5.1, p. 4, says "Stay 12 inches away from any limit
area."

Bad the inspector consulted the relevant documents,
instead of naively accepting management's fraudulent verbal
misrepresentation, he could not have failed to find wilful
violation of the license requirements on both the substantiated
practice and management's misrepresentation to him.

H. The Inspector's Conclusion (p. 8, i) That
Allowing "Heated Uranium Scintered Pellets
To Cool In Uncovered Containers Outside a

Vented Hood" Is Neither Prohibited Nor "A
Radiological * * * safety Problem" Is False

- The only sources the Inspector claimed to have

examined in connection with this allegation are identified in



the first three lines of the second paragraph of his
"Discussion."™ He also missed the factual point. The cooling
scintered pellets emit visible particles of uranium dust, which
settles on counters, instruments, etc., where they are
inescapably irhaled and ingested by lab personnel through
breathing.

When originally established, the system called for
covering the stainless steel container into which the pellets
were dumped with a2 air-tight cover. Lab personnel were told by
supervision that the covered containers were to be placed under
a vented hood. -The covers disappeared after a time and the )
open containers were never placed under a vented hood. The
supervisors' instructions to cool scintered pellets under a
vented hood are legally binding on G.E. under its license.

The Inspector looked for rules requiring cooling
material containing uranium under vented hoods in the wrong
place. Safety Operstirg Procedure, No. 0.3.4, issued 4/2/73,
pP. 2, H, App. 8, infra, provides:

"All compounds of uranium that could become airborne
shall be handled inside of hoods wich air flow of
80-120 LFM through the apertures. Examples of this
is (1) Opening of powder sample containers (2)
Crushing of pellets, weighing, etc., (3) Dumping and
compositing samples for return to Shop Operations,

(4) Dissolution and concentration of uranium samples
by heating." (Emphasis added.)

CO1 Instruction #409, April 9, 1982 (App. 9, infra), p. 3, pt.

3.11, piovides: "Remove tray from microwave oven and place in
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hood to cool."™ (Emphasis added.) Nuclear Safety Release

1CR04, Rev. 3 issued April 22, 1982, (App. 10, infra),
provides (p. 1, pt. 5), "take extra care to prevent airborne
contamination.” Pt. 1, p. 2, provides: "Conduct all

activities which could generate airborne contamination * * *

under * * * vented hoods." (Emphasis added.)

Analytical Test Method 5.2.9.6. Rev. 2, dated D:w. 1,
1979 (App. 11, infra), states (pt. 5.1, p. 2): “Prope:
radiation protection precautions should be taken to prevent
inhalation of solid or liquid samples containing uraaium during
all handling operations.”

Appendix to NRC Regulatory Guide 8.29, "Instruction
Concerning Risks from Occupational Radiation Exposure,"”
undated, but published after 1980, which was distributed to all
Chemet Lab personnel (App. 4, infra), explains, pp. 12-13:

"The uptake of radiocactive materials by workers
is generally due to breathing contaminated air.
Radioactive materials may be present as fine dust or
gases in the workplace atmosphere. The surfaces of
egquipment and workbenches may be contaminated.
Radioactive materials may enter the body by being
breathed in, taken in with food or drink, or being
absorbed through the skin, particularly if the skin
is broken.

"After entering the body, the radioactive
material will migrate to particular organs or
particular parts of the body depending on the
biochemistry of the material. For example, uranium
will tend to deposit in the bones where it will
remain for a long time. It is slowly eliminated

=. from the body, mostly by way of the kidneys. Radium

- will also tend to deposit in the bones. Radioactive
iodine will seek out the thyroid glands (located in
the neck) and deposit there.
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"The dose from these internal emitters cannot be
measured either by the film badge or by other
ordinary dosimeters carried by the worker. This
means that the internal radiation dose must be
separately monitored using other detection methods.

"Internal exposure can be estimated by measuring
the radiation emitted from the body or by measuring
the radiocactive materials contained in bioclogical
samples such as urine or feces, Dose estimates can
also be made i1f one knows how much radioactive
material is in the air and the length of time during
which the air was breathed. (Sic!)

* % %

"Internal exposure is controlled by limiting the
release of radiocactive material into the air and by
carefull monitoring the work area for airborne
radioactivity and surface contamination. Protective
clothing and respiratory (breathing) protection
should be used whenever the possibility of contact
with loose radiocactive material cannot be
prevented." (Emphasis added.)

-

In short, contrary to the Inspector's conclusion,
"cooling scintered pellets in the open and not in a vented
hood" is "a radiological * * * safety" hazard. It is not only
a violation of ALARA, but of management's obligation under 10

CFR § 19.12, to avoid "unnecessary exposure to radiation or to

radicactive material,” (emphasis added), as well as of the
specific rules guoted above.

It is especially noteworthy that dosage from "internal
emitters cannot be measured.either by the film badge or other
ordinary dosimeters carried by the worker." Since there was no
air-intake monitor over the uncovered containers, and Rad
Safety :}d not "carefully" monitor the cooling area, if it

monitored that area at all, G.E. had no way of measuring
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the air cortaimination content of the cooling area or the dose
of contamination to which workers in the Chemet Lab were
subject as a result of cooling the scintered pellets in the
open, except by measuring samples of urine. Incredibly, G.E.
never made any tests for contamination by examining feces.
G.E. took care to assure that these measures would be

unrepresentative, inter alia, because it took body samples only

after the absence of the worker for several days from the lab
and did not make or keep required historiéal records. The
violation is of the highest severity level.
I. The Inspector's Conclusion (pt. J, pp. 8-9)
That "Neither NRC Regulations, Nor License .

Conditions" Prohibit "Dichromate Titrations
Qutside A Hood" 1s False

The Inspector admits that G.E.'s referenced
Manual (p. 8, par. 1, "Discussion"), requires that "proper
radiation protection" should be taken to prevent inhalation or
ingestion of * * * yranium during all handling operations."™ He
also found that the titration did release not only acid fumes
but radioactive uranium fumes into the atmosphere. He
discounted the latter on the ground that the "airborne
radioactivity hazard" was minimal. The only evidence he
offered for that was the weekly radiological contamination
surveys performed by Rad Safety in 1984 did not "identify
contamination above the acticn level at this work station.”
Given t&; Inspector's findings under (f), p. 6, that Rad Safety

inispected only in the wrong places; used inappropriate
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measures for "administrative limits for contamination," and
under 5, p. 17, that review of contamination surveys during
1984 showed contamination above G.E.'s allowable limit, this
finding is utterly unsupportable.

The Inspector concluded that no violation was shown,
because he found no "specific requirement that dichromate
titrations should be done under a vented hood."™ The demand for
ﬁuch specificity is misguided. It overlooks the general
requirement that licensees use all "proper" and "necessary"
means of protection against airborne radioactivity hazards,
which G.E. was therefore reguired by ALARA and its license to
do. Performance of dichromate titrations under a vented hood
is the most obvious measure imaginable to reduce the hazards of
airborne uranium contamination. G.E. violated the law by
failing to do this.

The Tnspector also found that because "the procedure
contains no precaution concerning the inhalation of acid fumes
that evolve from the titration," G.E. was not obligatEQ by its
license to take any precautionary action against that danger.
But he overlooked Part 20, App. B, footnote 4.

The authorities cited in G above apply to handling of
all radioactive materials which emit radioactive fumes or dust.
The Inspector ignored all of these obligations, which, of
course, are legally binding on G.E. Moreover, a memorandum
dated N;;embet 9, 1981, from Bowman to Hendry (App. 12, infra),

states that "analyses of the 9 air sampler filters in the ADU
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vaporization room" showed airborne contamination levels "exceed
300 times the maximum permissible concentration."™ How did it
get that way if weekly Rad Safety surveys were indicative?

In short, the substantiated allegations of pars. 4 (i)
and (j) establish that unknown, unmeasured and unmeasurable by
G.E.'s processes, amounts of radiation contamination were
inhaled or ingested by wet lab employees on a daily basis.
Moreover, the amounts were not timely measured by full body
counts. Is this not inescapably a Severity Levgl I violation
under Supplement IV, A, 49 F.R. 85927

END OF CHAPTER 1
More To Follow

Respectfully submitted,

/ 7“1”54u/¢7£Lf::;4L4~‘J )

Mozart G. Ratner /’
Suite 610 7
1900 M Street, N.W.
washington, D. C. 20036

(202) 223-9472

a o (PO M J‘L/%
Arthur M. Schiller (UE?>
Suite 1300 y
1000 Connecticut Avenue, N.W.
washington, D. C. 20036

(202) 331-8508

- Counsel for Vera M. English

Februar; 28, 1985
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

JAR . ( 1883

Mozart G, Ratner, Esq.
Suite 610

1800 M Street, NW
Washington, DC 20036

Dear Mr, Ratner:

This letter acknowledges receipt of the Petition of Ms. Veri M. English
filed on her behalf by yourself and Mr. Arthur M, Schiller on December 13,
1984. The Petition makes reference to five Inspection Reports reviewing
activities at the Wilmington, North Carolina facility of the General
Electric Company (Licensee). The Petition asserts that these Inspection
Reports are deficient for failing to identify a variety of deviations and
violations in the activities of the Licensee at its Wilmington facility.

The Petition requests that al'l five Inspection Reports be withdrawn,

that new Inspection Reports be issued correctly documenting the alleged
violations and deviations at the Wilmington facility as identified in the
Petition and its attachments, that Notices of Violation be issued, and that
the Nuclear Regulatory Commission commence appropriate enforcement

action, including the assessment of civil penalties, consistent with the
Commission's General Policy and Procedure for NRC Enforcement Actions,

10 CFR Part 2, Appendix C, as revised, 49 Federal Register 8583 (March 8,
1984), The Petitioner also requests the institution of proceedings pursuant
to 10 CFR § 2.202 and the scheduling of hearings on the matters raised in
the Petition.

The Petition, which has been referred to my Office for action, is being
treated under 10 CFR 2.206 cf the Commission's regulations. The NRC staff
will review the Petition and I will issue a formal decision with regard to
it within a reasonable time. A copy of the notice that is being filed for
publication for the Office of the Federal Register is enclosed for your
information.

Sincerely, &

ffice of Inspection and Enforcement
Enclosure: e stated

cc w/encl.:®= .
Arthur M, Schiller, Esq.
Suite 1300
1000 Connecticut Avenue, NW
Washington, DC 20006

General Electric Company Appendix 1
Wilmington, NC



[7590-01]

NUCLEAR REGULATORY COMMISSION
Docket No. [70-1113]

GENERAL ELECTRIC COMPANY
(Wilmington, North Carolina Facility)

REgUEST FOR ACTION UNDER 10 CFR 2.206
REGARDING Wil ! CAROLINA

Notice is hereby given that, by her Petition of December 13, 1984,

Ms. Vera M. English (Petitioner) requests that the Nuclear Regulatory
Commission review and withdraw ce~tain Inspection Reports which allegedly
improperly dismiss certain alleged violations and/or deviations associated -
with the activities of the General Electric Company at its Wilmington, North
Carolina facility. The Petition reguests that new Inspection Rggorts be
issued properly documenting violations and deviations in the activities
carried out at the Wilmington facility. The Petition 21so requests that
the Commission issue Notices of Violation and take enforcement action as
appropriate including the imposition of civil penalties. Petitioner further
requests the institution of proceedings pursuant to 10 CFR 2.206 and the

l scheduling of hearings on the matters raised in the Petition.

’ The Petition is being treated pursuant to 10 CFR 2.206 of the

Conmission's regulations and appropriate action will be taken on the



request withig.a reasonable time. A copy of the Petition is avai]‘ple
for inspection in the Commission's Public Document Room, 1717 H Street,
N.W., Washington, D.C. 20555, and at the local Pubic Document Room for

the Wilmington facility located at [ insert address ].
Dated at Bethesda, Maryland this ‘- L"'day of January 1985

FOR THE NUCLEAR REGULATORY COMMISSION

-
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MZMO TC CISTRIBUTION - November 9, 1981 ATTACHMENT 2
GENERAL D ELECTRIC

piaL comne B%252-5748 sarte  September 17, 1981 coritis

perre WILMINGTON MANUFACTURING DEPARTMENT
socnesse M/C J=02
suprtcre ITEM OF INTEREST

J. A. Long, General Manacger
Wilmington Manufacturing. Cepartment

FOLLOWUP CON UF6 GAS RELZAST

As revcrted earlier, a UF6 gas release ocscurred Tuesday morning in
the FMO vapcrization area. Although the release was well .
contained, the incilent had %o be recorted =0 the NRC wisthin 24
hours because of the time recuired for cleanup activities. The
recort was macde 'YeZnesday or11 g within the recuired time neriod.
Subseguently, J. P, O'Reilly, Director = USHRC Region II, called
te inguire for more iaformation, including dezails of employee
exposures, stack measurements, and site bourdary conditions. We
sucplied the information, which clearly indicated that there had
been no excosures to emnloyees or the public in excess of
allowable limits. It i35 apcarent that Mr. O'Reilly was concerned
for the potential inquiry by the press or others, and he wished o

be well orecarad for it. To the test of nur knowledge, there has

been no ex%earnal intarest in the incident.
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PURPOSE £ND SCOPE

of this procedure is to establish and outline the general criticality

, practices, and precautions for the Chemet Labor.tory necessary to

AZC regulations, licence requircrmants and General Electric policy

the hgultn of emplovees and ccmpan property. Separate instructions

specific vork or operations vhere special requirements pertzining
ty cre rnecessery., This procedure applies to the vet Chemistry

pic Lab, OC Covmar, and the FCE Dispatcners Office.

v

o

L

o

“w e

e

ey

O

R M
"

m b
L&)
».

(R " S T o

s 2

-

~

po g

r
e

.

'

fv t‘
’.) "

P v v ¥ B N

Uraaius- enriched in the U=235 isotope to a maximum of 4.0 weight percent “is
material and is processed in the fuels manufacturing shep. It is
iergoing 2 nucleav chizin reaciion much the saze as in nuclear
out banziit of rcactor contrecle., due to t‘; potentiaily lethal
¢ resulting nuclezr radiation, phyveical an proce-a al sontruls
ted to minixmize the probability of such an occurrence. cause
matevisl ig puccenscd in this pian:, &1l oparations -;s: ce lice:sed
¢ Enersy C:t::sszcn. yLG to t%: nature of our license, procecures
ten &f nar:t of tha iticalisy gafecy progvan and becore & part
se@. Thz procecuras snall be strictly echered to in orcer to
the licers2 reguirenments and to aeruvre criticclity safety in
ns.
2.2 Primary Concepts o=
s

2.2.1 Physical control-retains material in a specific location, operation,
or geometry.

Adrmincstrative control-limite the material to a epecific operation
by pproved procedures ONLY where physical controls are not prac tical.,
2.2.3 Area Manazer-the lovest supervisory position fully responsibtle for
the spocific sctivicy or functier vith vhich the term ie aegeociated
({.0., Mamasey, Quality Aczvrease’.

2.3 Applicsrions .
2ided Linzt Avea-an identified location in which uranium can be handled,
processad, or storad in accovdance with specific posted criticality
s2fasy disdtasions. Livit or rorteble equipnent shall be mavked
w=oy & BOXis 2ed Lina 5
. PR SLY 0naws gafaty 2oue & two inch vide red borde:
g o =il id o i~ bz handled, stores, of
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2.3.3 Safe batch-the allowzdle quantity of uranium one may handle in any dne

2.3.

place in the lab i3 deiined to be:
2.3.3.1 A total of 635 sampleS.

2.3.3.2 A total of 35 UOG fuel rods.

-

2.3.3.3 45 percent of & minimum critical mass.

LOTE: 1IN A VOLUME OF 23 QUARTS, A4 LIMIT OF 3.0 WEIGHT % U-233 1S
ASSUMED IN SEITING THESE LIMITS.

4 Criticality limit sign-method of posting limits ™3 instructions
concerning type of material to be handled, trpe of criticality control
for a especific area. Cach safe latch controlled are: mus: have

a criticality limit sign.

~ITICALITY SAFCTY RESPONSITILITICS
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1 lusvensibilities
Dol Loeh dv & T 1g by, g 4 ad artites
/J.-. l.e vidval iz ® Jle & o MESTiY B2 Lame dedil® 3
——— ,
———— T T s PSR TR Y
Cr TNy B0 Lotz NUSL L STeRetde bl Sbevry
3 s - . - . - -
R, PRI DFes TCLIESD S« BVSFLS 28 Bl & - Pl mese $



v . , i
i ey = s !z P n - i 16512 DATE INSTRUSTICS K. i
' ; % . 3 ‘\- ot - .."". ; ' C-2.0 - Qa-201
lué’l’ oy b Py bk et ok B0 B W2, B T SUPE SENES :
wsoLE: CRITICALITY SiFELY CONTRCL 1SSUS TATED: :
' CMEHET AR - '
et PAGE 3 OF 5 i
3.1.3 The lianager, Chemet Lab shall correct and resolve all nuclear safety

4.0 PRCCEDURE

procedural ceviations discovered by ISLL audits, requesting training,
consultation, etc, z¢ rececsary.

4.1 The Spec Lab is limited to one safe batch.

4.1.1

v 6.1.2

4.1.3

4.1.4

All incoming samples chall be placed into the slots in the marked drawvers
in the desk on the south wall of the room. These slots hold & total

of €35 samples. Do not store sazples anywhere else in the lab. Do

not accept any more sanples into the lab when the drawers are full,

the hood remove as much uranium 2s necessary from each sample to
parform lab tecus as dirccted,

turn the empty or partially empty containers to the drawvers. Wken
sting is complete, tiie the vial, remaining contents, and all rermoved
rtisns of the eample t: an in tne wet let,

Chacl paperver: to sssera eample are zccounted for.

0 -

s&mple retursn
pc-sions of th

M e n
1= 0
fu 2

NOZZ: Dec net overfill the sample return can. Enmpty vials, i.e., those

vhich have only trace ancunts of uranium so that you can see through
thz sfanmple vial ma; ba vouced or placed in plastic bags in the wet 1lad

Inventery the lzb veelly disposing of any excess.

4.2 The Vet Lcb is limited to three safe batches:

4,2.1

4.2.2

One ¢f these is U0, rods. Do not accept more than 35 rods into the
Vet Lab. All rods shall be stored in the southwest porticn of the
lab,

One ezfe batch is the sample return can located under the MICS Termina..

4.2.2.1 Use 2 ctandard pail (23 quart pail). Do not overfill the can.
Store it in the-limit area.

4.2.2.2 Veigh the cen (or add th2 wveipght added if knowm) each time
- ¢ .
ganples are put in th: cun. Record the veizht on the sheet
of the can; de¢ not exceed 44,5 Ig.

-

The other safe batch if zt
by nuilar of camples. A to
1 czllcn bottles of licuid

| TP
DETES.

arge through the area end is centrolled
¢l of 635 goarnles in vials or in raxirun
in any eombinzticon constitutes one eafe

basessl Enter ezeh gucup of eomples on the Vat Lob Sample Sheet (Ennhitis
Do not exgaxi & ruilnding rotel of 637 ronales. Theca renales
o i B UL R 518 o Cioept dn the yed Bazelh
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&l dee  § od re-ove as much uranium as needed from the sample
containe: Qiaven Yatory tests it
portions of samples ray likevise be stored at will in the
area.
4,2.3.3 When through, dump szmples:

a. 1f solids-into & baaker in either the sample receiving hood
or o tnree maximum =l
becciers may be ir. each hood. )

b. 1f liquids.intc 2 maximum five gallon bottle. A maxirum of
one bottle per hood as above.

¢. Place 5 pint bottles on tie truy near thz hallway entrance
to the lab.

~iaed.b6 Tranzfer colids to tha sample rotuvin can (vaighing the Siader
c:d.:§ usting ¢en vaisnt) and 1l ds te thz prcess arca as
- - — - - X'CQ:' B - - ~ . -
4.2.3.5 Indicete the number cf samples dumped on the wet lab samrle
sheet and iiguve thz balance. Chect paperwark to assure all
portiens of tha splic samples have deen dumped.
4,2.3.6 Inventory the lab weekly disposing of any e:cess.
4.3 The QC cornar is iimited to eight sa‘e batches, seven on the flecor in the
marked crcce, one in the heocd.
4,3.1 lez2» the seven safe batchas ea the floor in standar. ' voduct pails
4~ the limit areecs. Do not overfill the cans or double stack them
e place sm=ller containers of uranium on them, etc, Veigh the can
vith each addition (or if vou lnow the weight being added just adc
iz) and record the nev weight on the sheet on the can, Do neot
) exceed 44.5 Kg. per can or 3.0 w/o U=235.
4,3.2 T e
. ! 1 '_., PN TR ]
tnz preded “‘f“'ﬁﬂi,.l—uﬂ—-———Jﬂﬁusif‘::" that &ov of the seéven
Tt arcas may be used for the sampie .eilsn can.
-
4,3.3 laventory weekly following the same prozedure as for the wet lab.
&, {Qc hci;fay is lirited wo one srie datch. laze all inconing sarples and
Tiouidy 2a manivew § pgelicn conteiners in the L4imit aves oo tag couniar
Do nos Covule steel pemlees 6y brse of gamples. Do not aczepe aay rore
geicals aga cthio sxes 1o full
. 1 ] Sa 23 .r.r:i 4 o cey of the lav @i neewcd
8- 2 et gare 4a cre py PARS pemsiy Wiehe
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4.,5.2 The following mey be transported togetner as one intransit unit.
a. Any number of loose sample vials
b. One bag of sample vials
c. One 5 gallon (23 quart) or smaller vessel
d. Six cappcd_fgel rods

4.5.3 Only cne intransit unit may be moved per person per trip. Do not leave
intrensit units unattended.

Fosting, labeling, and mariiing

ALl aveas snall be pested using the f¢
the limits ziven i this procelure.

r=at shown in Exhibit-2 to reflec

folisw 21l posted inscructiens, 1han ‘“ doubt refer to this procecure

for details or contact ycur superviser,

All containere of uranium shall be identified with enrichment tape.
Cbrexve lizit arcas cnd dead zone mariiinzs for:

a. Rod ctorcge ecrcc-limit area end cdead zone around the southwest
postion o tihz wat .ab.

b. Each preduct pail etorage area-a lirit area around each pail and
¢ dezd zonz eround each pail or group of pails.

c. QC corner-decad zone markings around the entire QC corner.

Do not store materizl in dead zones, Urzniun m2y pass through
2 dead zon2 only to enter or leave 2 limit area.
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Crargency 3ituations (cec Exhibit 3)

4,7.1 livelesr varning alarr will svund & continvous loud tone in the event
gf & criticality sceident,

~

4.7.2 Rl1 perconnel shall cvacuate ac quickly &3 pezeible to the nearest exit.

£,7.3 €3 divectly oray fuoon the bullding end proceed to the staging area

eliavis ot the sstechad dansra.
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T o ariched Ursafem 15 processed into nmeclc sy fuel fn (his bullding.
“ariched Urznlom, a fissile matericl, {a e~ shle of sustaining a chain reaction.
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STEPS TO FOLLOW:

Tva, do not walk,

e not hother to romove protective cl~thing.

tnr out of the bullding by the most direct route.
e dirmctly ruay from the bhulldine.

g 4"*';‘7 te the Staping Area, lovated off the SF corner of the Lhutidiong, and remain there unti) rele oo U
= g - -
thee- Stantnn area Tuprrriser.




U.S. NUCLEAR REGULATORY COMMISSION

APPENDIX TO REGULATORY GUIDE 8.29
INSTRUCTION CONCERNING RISKS FROM OCCUPATIONAL RADIATION EXPOSURE

This instructional matenal is intended to provide the
user with the best available information concerning what is
currently known about the health risks from exposure to
jonizing radiation.! A question and answer format has been
used. The questions were developed by the NRC staff in
consultation with workers, union representatives, and
Lcensee representatives experienced in radiation protection
truning. Risk estumates have been compiled from numerous
sources generally recognized as reliable. A bibliography is
included for the user interested in further study.

1. What is meant by risk?

Risk can be defined in general as the probability (chance)
of inwry, illness, or death resulting from some activity.
However, the perception of risk is affected by how the
indrvidual views its probability and its severity. The intent
of this document s to provide estimates of and explain the
basis for posnble risk of injury, illness, or death resulting
from occupanonal radiation exposure. (See Questions 9 and
10 for esumates of radiation nsk and comparnisons with
other types of risk.)

b Whar are the possible health effects of exposure 1o

smdianon’ .

Some of the health effects that exposure to radiatian
may cause are cancer (including leukemia), birth defects in
the future children of exposed parents, and cataracts.’
These effects (with the exception of genetic effects) have
been observed in studies of medical radiologists, uranium
miners, radium workers, and radiotherapy patients who
have received large doses of radiation. Studies of people
exposed to radiation from atomic weapons have also
provided data on radiation effects. In addition, radiation
effects studies with laboratory animals have provided a
large body of data on radiation-induced health effects,
including genetic effects.

The observations and studies mentioned above, however,
involve levels of radiation exposure that are much higher
(hundreds of rems) than those permitted occupationally
today (<5 rems per year). Although studies have not shown a
Cause-eflect relationship between health effects and current
levels of occupational Mdiation exposure, it is prudent to

I
lonizing radiation conmsts of eneray or amall particies such as
$AMMa Seta. or alpha raduation emitied from radiosctive matenals

WhIEh, when sbsorbed by Lvin fisue, can chemical and
PRYBeN damage. 4 ’ -

’Tho M @ the unit of messure for radiation dose and relstes to )

e Binicucal eifect of the Absorbed radanion.

The biological effects that are known to occur after
exposure to high doses (hundreds of rems?) of radistion are
discussed early in the document; discussions of the esti-
mated risks from the low occupational dose (<5 rems per
year) follow. It is intended that this information will help
develop an attitude of healthy respect for the risks asso-
Clated with radiation, rather than unnecessary fear or lack
of concern. Additional guidance is being or will be devel-
oped concerning other topics in radiation protection
training.

assume that some health effects do occur at the lower expo-
sure levels

kA What is meant by prompt effects, delayed effects, and
genenic effects?

-

& Prompt effects are observable shortly after receiving
4 very large dose in a short period of time. For example, a
whole-body* dose of 450 rems (90 cimes the annual dose
mit for routine occupational exposure) in an hour to an
average adult will cause vomiting and diarrhea within a few
hours: loss of hair, fever, and weight loss within a few
weeks. and sbout a 50 percent chance of death within
60 days without medical treatment.

b. Delayed effects such as cancer may occur years
after exposure to radiation,

& Genetic effects can occur when there is radiation
damage to the genetic material. These effects may show up
s burth defects or other conditions in the future children of
the exposed individual and succeeding generations, as
demonstrated in animal experiments. However, excess
genetic effects clearly caused by radiation have not been
observed in human populations exposed to radiation. It has
been observed, however, that radiation can change the
genes in cells of the human body. Thus, the possibility
exists that genetic effects can be caused in humans by low
doses even though no direct evidence exists as yet,

4. In worker prorection, which effects are of most concern
1o the NRC?

The main concern to the NRC is the delayed incidence
of cancer, The chance of delayed cancer is believed 1o depend

’Canmn differ from ather radistion efecty in thet & cormin
level of Jose 1o (he lens of the eys (=200 rema) 4 required before
they are observed,

*u @ important 10 dutinguish between whole-body and partial-
body exposure. 100 rems 10 the whole Sody wall have move ¢ffect
than 100 to a hand. For exampie. expasure of 8 hand wauid affect &
small fraction of the bone marrow and & imiced pornion of (he skn.
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. on how much radiation exposure 3 person gets; therefore,
every reasonable effort should be made to keep exposures
Jow,

b Immediate or prompt effects are very unlikely since

large exposures would normally occur oaly if there were a
serious radiation accident. Accident rates in the radiation
industry have been low, and only a few accidents have
resulted in exposures exceeding the legal limits. The probabil-
ity of serious genetic effects in the future children of
workers is estimated in the BEIR® report, based on animal
studies, at less than one-third that of delayed cancer (565
genetic effects per million rems compared to 160450
cancer cases). A clearer understanding of the cause-effect
Telationship between radiation and human genetic effects
will not be possible until additional research studies are
completed.

3. What 1s the difference berween acute and chronic
exposure’

Acute radiation exposure, which causes prompt effects
and may also cause delayed effects, usually refers to a large
dose of radiation received in a short period of time; for
example, 450 rems received within a few hours or less. The
effects of acute exposures are well known from studies of
radiotherapy patients, some of whom received whole-body
doses, atomic bomb wictims; and the few accidents that
have occurred in the early days of atomic weapons and
reactor development, industrial radiography, and nuclear
fuel processing There have been few occupational incidents
that have resulted in large exposures. NRC data indicate
that, on the average, | accidental overexposure in which
any acute symptoms are observed occurs each year, Most
of these occur in industrial radiography and involve exposures
of we nanas ratner than the whole body.

Chronic exposure, which may cause delayed effects but
not prompt effects, refers to small doses received repeatedly
over long time periods; for example, 20-100 mrem (a
mrem is one-thousandth of a rem) per week every week for
several years. Concern with occupational radiation risk is
primanly focused on chronic exposure to low levels of
radiation over long time periods.

6.  How does radianon cause cancer’

How radiation causes cancer is not well understood.

It is impossible to tell whether a given cancer was caused by *

radiation or by some other of the many apparent causes.
However, most diseases are caused by the interaction of
several {actors. Ceneral physical condition, inherited traits,
Age, sex, and exposure to other cancer-causing agents such
A8 cigarette smoke are ffew possible contributing factors.

'TN Nationsl Academy of Sciences estadlished s committes nn
the Bioiogical Effects of loniaing Radistion (DEIR) whose 1980
HPpon on the effects on popwations of exposure (o low levels of
loninng rduation provides much of the backgrownd for tha
Pwde.
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One theory is that radiation can damage chromosomes in &
cell, and the cell is then directed along abnormal growth
patterns.  Another is that radiation reduces the body's
normal resistance to existing viruses which can then multiply
and damage cells A third is that radiation activates an
existing virus in the body which then wmttacks mormal
cells causing them to grow rapidly.

Wat is known is that, in groups of highly exposed
people, a higher than normal incidence of cancer is observed.
Higher than normal rates of cancer can also be produced in
laboratory animals by high levels of radiation. An increased
incidence of cancer has not been demonstrated at radiation
levels below the NRC limits.

7. If I receive a radiarion dose, does that mean [ am
certain to get cancer’!

Not atall. Everyone gets a radistion dose every day (see
Question 25), but most people do not get cancer. Even with
doses of radiation far above legal limits, most individuals
will experience no delayed consequences. There is evidence
that some radiation damage can be repaired The danger
from r: diation is much like the dang r from cigarette smoke.
Only a fraction of the people who breathe cigarette smoke
get lung cancer, but there is good evidence that smoking
increases a person’s chances of getting lung cancer. Similarly,
“there is evidence that the larger the radiation dose, the
larger the increase in a person's chances of getting cancer,

Radiation is like most substances that cause cancer in
that the effects can be seen clearly only a: high doses
Estimates of the risks of cancer at low levels of exposure
are derived from data available for exposures at high dose
levels and high dose rates. Generally, for radiation protection
purposes these estimates are made using the linear model
(Curve | in Figure 1). We have data on health effects at high

doses as shown by the so.dd line in Figure |, Below about,

100 rems, studies have not been able to accurately measure
the risk, primarily because of the small numbers of exposed
people and because the effect is small compared to differences
in the normal incidence from year to year and place to place.
Most scientists believe that there is some degree of risk no
matter how small the dose (Curves | and 2). Some scientists
believe that the risk drops off to zero at some low dose
(Curve 3), the threshold effect. A few believe that risk levels
off so that even very small doses imply a significant risk
(Curve 4). The majonty of scientists today endorse either
the lnear model (Curve |) or the linear-quadratic model
(Curve 2). The NRC endorses the linear model (Curve 1),
which shows the number of effects decreasing as the dose
decreases, for radiation protection purposes.

It is prudent to assume that smaller doses have some
chance of causing cancer. This is as true for natural cancer
vausers such as sunlight and natural radiation as it is (ur
those that are man made such as cigarette smoke, smog, a1d
man-made radiation. As even very small doses may entil
some small nsk, it follows that no dose should be taken
without 3 reason. Thus. a principle of radiation protect n
is to do more than merely meet the allowed regulatoy



EFFECTS (CANCER RISKS)

DOSE (REMS)

,; Figure 1. Some proposed models for how the effects of radiation
vary with doses at low levels,

Umits; doses should be kept as low as is reasonably achievable
(ALARA).

We don’'t know exactly what the chances are of getting
cancer from a low-level radiation dose, but we can make
estimates based on extensive scientific knowledge. The
estimates of radiation risks are at least as reliab.¢ as estimates
for the effects from any chemical hazard. Being exposed
to typical occupational radiation doses is taking a chance,
but that chance is reasonably well understood.

It is important to understand the probability factors
here. A similar question would be: If you select one card
from a full deck, will you get the sce of spades’ This
question cannot be afiwered with a simple yes or no. The
best answer is that yeur chances are | in 52. However, if
1000 people each select one card from full decks, we can
predict that about 20 of them will get an ace of spades
Each person will have | chance in $2 of drawing the ace of
spades, but there 13 no way that we can predict which persons

will get the nght card. The issue s further complicated by the ,

fact that in ' drawing by 1000 people, we might get only
15 successes and in another perhaps 25 correct cards in
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1000 draws. We can say that if you receive a radiation dose,
you will have increased your chances of eventually developing
cancer, It is assumed that the more radiation exposure you
get, the more you increase your chances of cancer.

Not all workersincur the same level of risk. The radia-
tion risk incurred by a worker depends on the amount of
dose received. Under the linear model explained above, a
worker who receives 5 rems in a year incurs 10 times as
much risk as another worker (the same age) who receives
only 0.5 rem. The risk depends not only on the amount of
dose, but also on the age of the worker at the Lime the dose is
received. This age difference is due, in part, to the fact that
A young worker has more time to live than an older worker,
and the risk is believed to Jepend on the number of yeans
of life following the dose. The more years left, the larger
the risk. [t should be clear that, even within the regulatory
dose limits, the nsk may vary a great deal {rom one worker
to another. Fortunately, only a very few workers receive
doses near § rems per year: as pointed out in the answer 1o
Question 19, the aversge annual dose for all radiation
workers is less than 0.5 rem.




Lo
0.:_.

A reasonable companson involvesexposure to the sun's
rays. Frequent short exposures provide time for the skin to
repair. An isute exposure to the sun can result in panful
buming, and excessive exposure has been shown to cause
skin cancer. However, whether exposure to the sun's rays is
short term or spread over time, some of the injury is not
repaired and may eventually result in skin cancer.

The effect upon a group of workers occupationally
exposed to radiation may be an increased incidence of

“cancer over and above the number of cancers that would
normally be expected in that group. Each exposed individual
has an increased probability of incurring subsequent cancer.
We can say that if 10,000 workers each receive an additional
Irem in a year, that group is more likely to have a larger
incidence of cancer than 10,000 people who do not receive
the additional radiation. An estimate of the increased
probability of cancer from low radiation doses delivered to
large groups is one measure of occwpational risk and is
discussed in Question 9.

& Whar groups of expert scientists have srudied the rsk
from exposure to radiarion?

In 1956, the National Academy of Sciences established
advisory committees to consider radiation risks. The first of
these was the Advisory Commuttee on the Biological Effects
of Atomic Radiations (BEAR) and more recenty it was
renamed the Advisory Committee on the Biological Effects
of lonizing Radiation (BEIR). These committees have
penodically reviewed the extensive research being done on
the heaith effects of ionizing radiation and have published
estimates of the risk of cancer from exposure to radiation
(1972 and 1980 BEIR reports). The Intemational Commission
on Radiological Protection (ICRP) and the National Council
on Raaauon rrotectuon and Measurement (NCRP) are two
other groups of scientists who have studied radiation effects
and published risk estimates (ICRP Publication 26, 1977),
These two goups have no goverument affiliation. In
sddition, the United Nations established an independent
study group that published an extensive report in 1977,
including estimates of cancer risk from ionwzing tadiation
(UNSCEAR, 1977),

Several individual research groups or scientists such as
Alice Stewart, E S, Gilbert, T.F. Mancuso, T W. Anderson,
to name a few, have published studies concerning low-level
radiation effects. The bibliography to this appendix includes

several articles for the reader who wishes to do further,

study. The BEIR-80 -eport includes analysis of the work of
many independent researcners,

9 What are the estimares of the msk of cancer from redia-
fon exposure?

The cancer risk estimates (developed by the organiza-
tions identified in Question 8) are presented in Table |

In an effort 1o explain the significance of these estumates,
we will use an appronimate average of 300 excess cancer
Cases per mulion people, each exposed to | rem of lonizing
mdagon. If in a3 group of 10.000 workers each recerves

8296

TABLE .
Estimates of Excess Cancer Incidence from Exposure

to Low-Level Radiation

Number of Additional® Cancers Estimated
Source to Occur in 1 Million People After

Exposure of Each to 1 Rem of Radiation
BEIR, 1980 160-450°
ICRP, 1977 200
UNSCEAR, 1977 150-350

‘uamdmmmmumu”.

All three groups estimated deaths from radistion-
induced cancers. The Amencan cer Society has recently stated
that only about one-half of all cancer cases are fatal. Thus to
esumate inaidence of cancer, the publuhed numbders were multipled
:, 2. Note that n:mmm-mw-uumm

radiauon<nduced caicer.

| rem, we could estimate that three would develop cagcer
because of that exposure, although the actual number could
be more or less than three.

The Amenican Cancer Society has reported that approxi-
mately 25 percent of all sduits in the 20- to 65-year age
bracket will develop cancer at some time from all possible
£Lauses such as smoking, food, alecohol, drugs, air pollutants,
and natural background radiation. Thus in any group of
10,000 workers not exposed to radiation on the job, we can
expect about 2,500 to develop cancer. If this entire group
of 10,000 workers were to receive an occupational radiation
dose of | rem each, we could estimate that three additional
cases might occur which would give a total of about 2,503,
This means that a l-rem dose to each of 10,000 workers
might increase the cancer rate from 25 percent to 25.03
percent, an increase of about 3 hundredths of one percent.

Asan individual, if your cumulative occupational radia-
tion dose is | rem, your chances of eventually developing
cancer during your entire lifetime may have increased from
25 percent to 25.03 percent. If your lifetime occupational
dose is 10 rems, we could estimate a 25.3 percent chance of
developing cancer Using a simple linear model, a lifetime
dose of 100 rems may have increased your chances of
cancer from 25 to 28 percent.

The normal chance of developing cancer if you receive
no occupational radiation dose isabout equal to your chance
of getting any spade on a single draw from a full deck of
playing cards, which is one chance out of four. The addi
tonal chance of developing cancer from an occupational
exposure of | rem is less than your chances of drawing an
ace from a full deck of cards three times in a row,

Since cancer resulting from exposure to radiation usually

, occury § to 15 years after the exposure and since not all

cancers are fatal, another useful measure of risk is years of



life expectancy lost on the average from a radiation-induced
cancer. It has been estimated in several studies that the
average loss of life expectancy from exposure to radiation is
about | day per rem of exposure. In other words, a person
exposed to | rem of radiation may, on the average, lose
I day of life. The words “on the average™ are important,
however, because the person who gets cancer from radiation
may lose several years of life expectancy while his coworkers
sulfer no loss. The ICRP estimated that the average number
of years of life lost from fatal industrial accidents is 30
while the average number of years of life lost from a fatal
radiation-induced cancer is 10. The shorter loss of life
expectancy is due to the delayed onset of cancer.

It is importan: to realize that these risk numbers are
only estumates. Many difficulties are involved in designing
research studies that can accurately measure the small
increases in cancer cases due to low exposures to radiation
as compared to the normal rate of cancer. There is still
uncertainty and a great deal of controversy with regard to
estimates of radiation risk. The numbers used here result
from studies involving high doses and high dose rates, and
they may not apply to doses at the lower occupational
levels of exposure, The NRC and other agencies both in the
United States and abroad are continuing extensive long-range
Tesearch programs on radiation nsk.

© Same members of the National Academy of Sciences
BEIR Advisory Commuttee and others feel that risk estimates
in Table | are higher than would actually occur and represent
" #n upper limit on the risk. Other scientists believe that
the estimates are low and that the rnisk could be higher.
However, these esumates are considered by the NRC staff
to &e the best avallable that the worker can use to make an
inlormed decision concerning acceptance of the risks asso-
ChELBU Wil BAPUNIE (U lauauon. A worker who decides to
sccept this risk should make every effort to keep exposure
to radiation ALARA to avoid unnecessary risk. The worker,
after all, has the first line responsibility for protecting himself
from radiation hazards.

10. How can we compare radiation risk 40 other kinds of
Aealth nsks’

Perhaps the most useful unit for comparison among
health risks is the average number of days of life expectancy
lost per unit of exposure to each particular health risk,
Estimates are calculated by looking at a large number of per-
sons, recording the age when death occurs from apparent
causes, and estimating the number of davs of life lost as a
result of these early deaths. The total number of days of
life lost is then averaged over the total group observed.

Several studies haye compared the projected loss of life
expectancy resulting from exposure to radiation with other
health rsks, Some reprisentative numbers are presented in
Table 2

These estimates indicate that the health risks from ocu-
vational radiation exposure are smaller than the nsks asso
tiated with many other events or activities we encounter and
accent in normal day-to-day activities.
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TABLE 2
Estimated Loss of Life Expectancy from Health Risks®

Estimates of Days of

Life Expectancy Lost,

Health Risk Aversge
Smoking 20 cigarettes/day 2370 (5.5 yeans)
Overweight (by 20%) 985 (2.7 years)
All accidents combined 435(1.2 years)
Auto accidents 200
Alcohol consumption (U.S. average) 130
Home accidents 95
Drowning 4]
Natural background radiation, L

calculated
Medical diagnostic x-rays (U.S. 6

average), calculated
All catastrophes (earthquake, etc.) 3.5
| rem occupational radiation dose, 1

calculated (industry average for

the hugher-dose job categones is

0.65 rem/yr)
1 rem/yr for 30 years, calculated 3o .

Adapted from Cohen and Lee, “A Cataiogue of Riska, ™ Meait:
Prymes, v:l 36, Jume 1979,

—————

A second useful comparison is to look at estimates of
the average number of days of life expectancy lost from
exposure to radiation and from common industrial accidents
at radiation-related facilities and to compare this number
with days lost from other occupational accidents. Table 3
sthows average days of life expectancy lost as a result of
fatal work-related accidents. Note that the data for occupa-
tions other than radiation related do not include death risks
from other possible hazards such as exposure to toxic chem-
icals, dusts, or unusual temperatures Note also that the
unlikely occupational exposure at § rems per year for 50
years, the maximum allowable risk level, may result in a
sk comparable to the average risks in mining and heavy
construction.

Industrial accident rates in the nuclear industry and
related occupational aress have been relatively low during
the entire history of the industry (see Table 4). This is
believed to be due to the early and continuing emphasis on
tight safety controls. The relative safety of vanous occupa
tional areas can be seen by companng the probability of
death by accident per 10000 workers over 3 40-year
working lifetime. These figures do not include death
from possible causes such as exposure (o toxic chemicals or
radwtion,

11. Can a worker become trerile or impotent from oceupe
nonal redanon exposure’

Observation of radiation therapy patients who receive
localized exposures, usually spread over a lew weeks has



TABLE 3

Estimated Loss of Life Expectancy from Industrial Hazards®

- Estimates of Days of
Life Expectancy Lom,
Industry Type Average
All industry 74
Trade 30
Manufacturing 43
Service 47
Government 55
Transportation and utilities 164
Agnculture "M
Construcuon 302
Minung and quarrying 328
Radiation accidents, death from <]
exposure
Radiation dose of 0.65 rem/yr 20
(industry average) for 30 years,
calculated
Radiauon dose of § rems/yr for 250
50 years
Industnal accidents at nuclear 58
facilities (nonradiauon)

‘Auom from Cohen and Lee, “A & gue of Risk." m-m

Phyocs. Vol. u June l 79, and Woud =~uuu
dmplicanons of N —rMc 197

TABLE 4

Probabiity of Accidental Death by Type of Occupation®

Number of Accidental
Deaths for 10.000

Oceupation Workers for 40 Years
Minung 252
Construction 228
Agniculture ilé
Transportation and public 116
utilities
All industnies 56
Government 44
Nuclear industry (1975 Jata 40
excluding constructiony
Manulsctunng 2 36
Services 28
Wholesale and trade 24

*Adapted from Nonnu Satety Counell, Aecident Facrr 1979
nd Atomie Enerey Commuauon Upemnonal dccudents and Radw:
Bon L ipunre C,uonuu WASH L1932, 1978,
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shown that a dose of 500-800 rems to the gonads can
produce permanent sterility in maies or females (an acute
whole-body dose of this magnitude would probably result
in death within 60 days). An acute dose of 20 rems to the
testes can result in a measuratle but temporary reduction in
sperm count. Such high exposures on the job could result
only from serious and unlike'y radiation accidents. Although
high doses of radiation can affect fertility, they have no
effect on the ability to function sexually. Likewise, exposure
to permitted occupational levels of radiation has no observed
effect on fertility and also has nc effect on the ability to
function sexually.

12. What are the NRC external radiation dose limits?

Fedezal regulations curzently limit cccupational external
whole-bod; radiation dose to 1% rems in any calendar
quarter cr specified 3-month period. However, when there
is doc.irwented evidence that a worker's previous occups
tional ¢ ase s low enough, a licensee may permit a dose of
up to 3 rems per quarter or 12 gums per year. The accumulated
dose may not exceed S(N- 18) rers® where N is the person's
age in years, Le., the lifetime occupational dose may not
exceed an average of 5 rems for each year above the age
of 18.

An additional whole-body dose of uvnwu.my
S rems per year is permitted from intemnal exposure. (See
Question 28.)

13, What is meant by ALARA?

In addition to providing an upper limit on a person’s
permissible radiation exposure, the NRC also requires that
its licensees maintain occupational exposures as far below
the Umit as is reasonably achievable (ALARA), This means
that every activity at a nuclear facility involving exposure
to radiation should be planned 50 as to min‘mize unnecessary
exposure to individual workers and also to the worke:
population. A job that involves exposure to radiation
should be scheduled only when it is clear that the benefit
justifies the risks assumed. Al design, construction, and
operating procedures should be reviewed with the objective
of reducing unnecessary exposures,

I4. Has the ALARA concept been applied if, insread of
reaching dose limits during the first week of a quarrer,
the worker’s dose (s spread out over the whole quarter’

No. For radistion protection purposes, the risk of
cancer from low Joses is assumed to be proportional to the
amount of exposure, not the rate at which it is received,
Thus it is assumed that spreading the dose out over time or
over larger numbers of people does not reduce the overall
risk. The ALARA concept has been followed only when the
individual and collective doses are reduced by reducing the
time of exposure or decreasing radiation levels in the

“I'M NRC mnmenmcmdomm public
comment that would tliminate the §(N-1 8) formula m?u
wrrently under Tmouu by 4 taak foree rewmewang adl of 10
20 Recent EPA guidance recommends ehimunating the §(N.18)
formuia. If adopied, (he masimum allowed annual Jose will be § rems
miher than |3,




individual and collective doses are reduced by reducing the
time of exposure or decreasing radiation levels in the
working environment,

15, What is meant by collecnive dose and why should it
be maintained ALARA’

Nuclear industry activities ex pose an increasing number
of people to occupational radiation in addition to the radis-
tion doses they receive from natural background radiation
and medical radiation exposures. The collective occupational
dose (person-rems) is the sum of all occupational radiation
exposure received by all the workers in an entire worker
population. For example, if 100 workers each receive 2 rems,
the individual dose is 2 rems and the collective dose is 200
person-rems. The total additional risk of cancer and genetic
effects in an exposed population is assumed to depend on
the collective dose.

It shouid be noted that, from the viewpoint of risk to
a total populauon, it is the collect:ve dose that must be con-
trolled. For a given collective dose, the number of health
effects is assumed to be the same even il a larger number of
people thare the dose. Therefore, spreading the dose out
may reduce the individual nisk, but not that of the population.

Efforts should be made to mauntain the collective dose
ALARA 10 as not to unnecessanly increase the overall popula-
uon incidence of cancer and genetic effects.

(l. Is the use of exrre workers a good way to reduce rsks’

“There is a “yes™ answer to this question and a “no"
answer. For a given job involving exposure to radiation,
the more people who share the work, the lower the average
dose to an individual. The lower the dose, the lower the
nsk. So, Tor you as an individual, the answer B “yer™

But how about the risk to the entire group of workers?
Under assumptions used by the NRC for purposes of protec-
tion, the risk of cancer depends on the total amount of
radiation energy absorbed by human tissue, not on the
number of people to whom this tissue belongs. Therelore, if
JO workers are used to do a job instead of 10, and if both
goups get the same collective dose (person-rems), the total
cancer risk is the same, and nothing was gained for the
goup by using 30 workers, From this viewpoint the answer
i "no" The risk was not reduced but simply spread
sround among a larger number of persons,

Unfortunately spreading the nsk around often results
in a larger collective dose for the job. Workers are exposed
a8 they approach a job, while they are getting onented to
do the job, and as they withdraw from the job. The dose
received during thess actions is called nonproductive. If
several crew changes are required, the noaproductive dose
can become very larf®. Thus it can be seen that the use of
extra workers may sctually increase the total occupational
Jose and the resulting collective msks

The use of extra workers to comply with NRC dose
Limits s not the way to reduce the nsk of radiatior-induced
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cancer for the worker population. At best, the total risk
remains the same, and it may even be increased The only
way 'o reduce the risk is to reduce the collective dose; that
can bLs done only by reducing the radiation levels, the
working umes, or both.

17. Why doesn't the N’ C impose collecrive dose limirs?

Compliance with individual dose limits can be achieved
simply by using extra workers. However, compliance with a
collective dose Limit (such as 100 person-rems per year for a
licensee) would require reduction of radiation levels,
working times, or both. But there are many problems
associated with setting appropriate collective dose limits

For example, we might consider applying & single
collective dose limit to all licensees. The selection of such a
collective dose limit would be almost impossible because of
the wide variations in collective doses among licensees
A power reactor could reasonably be expected to have an
average annual collective dose of several hundred person-
rems. However, & small industrial radiography licensee
could very well have a collective dose of only a few person-
rems in a year.

Even choosing » collective dose limit for a group of
similar licensees would be almost as difficult. Radiography
licensees as a group had an average collective dose in 1977
of 9 person-rems. However, the smallest collecuve dose for
2 ndiography licensee was less than | person-rem, and the
largest was 40| person-rems.

Setting a reasonable collective dose limit for each indi-
vidual licensee would also be very difficult. It would
require a record of all past collective doses on which to base
such limits Setting an annual collective dose Limit would
then amount to an attempt to predict a reasonable collective
dose for each future year. ln order to do this, it would be
necessary to be able to predict changes in each licensed
activity that would increase or decrease the collective dose.
In addition, annual collective doses vary signiuicantly from
year to year according to the kind and amount of mainte-
nance required, which cannot generally be predicted in
advance. Following all such changes and revising Limits up
and down would be very difficult if not impossible. However,
thess efforts would be necessary U & collective dose Umit
were to be reasonable and help minimize doses and risks

18. MHow are radiation dose limits established?

The NRC establishes occupational radiation dose
limits based on guidance to Federal agencies from the
Environmental Protection Agency (EPA) and, in addition,
considers NCRP and ICRP recommendations. Scientific
reviews of research data on biological effects such as the
BEIR report are also considered,

For example, recent EPA guidance recommended
that the annual whole-body dose limit be established at §
rems per year and indicated that exposure, year after year,
to 5 rems would involve & risk 1o & worker comparabie to
the average nsks incurred by workers in the higher nsk joby



such as mining. In fact, few workers ever reach such a limit,
much less year after year, and the nsks associated with
sctual exposures are conudered by the EPA to be comparable
to the safer job categories. A S-rem-per-year limit would
allow occamional hugh dose jobs to be done without excessive
nsk. -

19. What are the typical radiarion doses received by workers?

The NRC requires that certain categories of licensees
report data on annual worker doses and doses for all workers
who leave employment with licensees. Data were received
on the occupational doses in 1977 of approximately ] 00,000
workers in power reactors, industrial radiography, fuel
procesung and fabrication faclities, and manufactunng
and distribution faclities. Of this total group, 85 percent
received an annual dose of less than | rem; 95 percent
received less than 2 rems, fewer than | percent exceeded
Srems in | year. The average annual dose of those workers
who were monitored and had measurable exposures was
about 0.65 rem. A study completed by the EPA, using
1975 exposure data for 1,260.000 workers, indicated that
the average annual dose for all workers who received a
measurable dose was (.34 rem,

Table § Lists average occupmtional exposu. s fc  vorkers
(persons who had measurable exposure above b. kground
levels) in vanous occupations, based on the | /% data

TABLE §

U.S. Oceupasional Exposure Estimaes®

Average Whole. »
Occupational Body Dose Collective Dose
Subgivuy [y (person-rems)
Medicine 320 51,400
Industnal Radiography 580 5,700
Source Manufactuning 630 2,500
Power Reactors 760 21,400
Fuel Fabneation and 560 3,100
Reprocesmng
Urarium Ennchment 70 400
Nuclear Waste Disposal 920 100
Uranium Muls 380 760
Department of Energy Joo 11,800
Facuities
Department of Defense 180 10,100
Facuities
Educational Institutions 206 1,500
Transportation 200 3,300

Yadented from Coon snl Neison, Ocoupanonei Expommes 1o
Inmn’ Radunon i the Unigd Siares A Comprenensive Summary
Sor 1975 Deatt, Enwronman(Bl Protection Agency.

J0. What happens if @ worker exceeds the quarierly expo
e himie?

Radiation protection Umits, such a5 Jreme in ) months,
A% NOL absolute Uimils delow which it s saie and above which

there is danger. Exceeding a limit does not imply that you
have suffered an injury. A good comparison is with the
highway speec limit, which is selected to limit accident risk
and stll allow you to get somewhere. If you drive at 75
mph, you increase your risk of an auto accident to levels
that are not considered acceptable by the people wio set
speed limits, even though you may not actually have an
accident. If a worker's radiation dose repeatedly exceeds 3
rems in a quarter, the nisk of health effects could evenrually
increase to a level that is not considered acceptable to the
NRC. Exceeding an NRC protection limit does not mean
that any adverse health effects are going to occur. It does
mean that a licensee's safety program has failed tm some
respect and that the NRC and the licensee should investigate
to make sure the problems are corrected.

If an orerexposure occurs, the regulations prohibit any
addiuonal occupational exposure to that person during the
remainder of the caler das quarter in which the overexposure
occurred. The licensee is required to file an overexposure
report to the NRC and may possibly be subject to a fine,
just as you are subject to a traffic fine for exceeding the
speed limit. In both cases, the fines and, in some serious or
repetitive cases, suspension of license are intended to
encourage efforts to operate within the limits. The safest
limits would be O mph and O rem per quarter. But then we
wouldn't get anywhere.

71.  Why do some facuiries establish adminisrrative limits
that are below the NRC limnts?

There are two reasons. First, the NRC regulations state
that licensees should keep exposures 10 radiation ALARA.
By requiring specific approval for worker doses in excess of
set levels, more careful nisk-benefit analysis can be made as
each additional increment of dose is approved for a worker,
Secondly, s facility administrative limit that is set lower
than the quarterly NRC Lmit provides a safety margin
designed to help the licensee avoid overexposures.

22, Several seiennsis have suggested that NRC limits are
100 high and should be lowered Whatare the argumeniy
Jor lowenng the limits?

In general, those critical of present dose imits say that
the individual risk is higher than is estimated by the BEIR
Commitiee, the ICRP, and UNSCEAR, Based on studies of
lowslevel exposures to large groups, some researchers have
concluded that a given dose of radiation may be more likely
to cause biological effects than previously thought. Some of
these studics are listed i the bibliography (Mancuso,
Archer) and the BEIR-80 report includes 3 section analyz g
the findings of these and other studies Scientific opinion
differs on the validity of the research methods used and the
methods of statistical analysis The problem is that the
expected additional incidence of radiation-caused effects
such as cancer (s difficult to detect in comparison with the
much larger normal incidence. It cannot be shown without
question that these effects were more frequent in the
exposed study group than in the unexposed group used for
tompanson, or that the observed effecls were caused
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by radiation. The BEIR committee concluded that claims
of higher nsk had “no substance.”

The NRC staff continually reviews the results of research
on radiation risks. With respect to large-scale studies of
radiation-inBuced health effects v human populations
exposed 1o lowlevel ionizing radiation, the NRC and EPA
have recently concluded that there is no one population
goup avadable for which such a study could be expected to
provide a more meaningful estimate of the low-level radia-
ton risk, This is due, in large part, to the observed and
estimated low incidence of radiation health effects from
low doses. However, the results of ongotng studies, such as
that on nuclear shipyard workers, will be carefully reviewed
and the development of a radiation-worker registry is
being considered as a possible data base for futurme studies

2J.  Whar are the reasons for not lowering the NRC dose
limirs?

Assuming that the S-rem-per-year limit is adopted,
there are three reasons:

4. Health risks are already low.

The estimated health risks associated with current
vemage occupational radiation doses (e.g., 0.5 rem/yr for
50 years) are comparabie to or less than nsk levels in other
occupational areas conmdered to be among the safest. If a
person were exposed to the maximum of § rems per year
for 50 years, which virtually pever ocsurs, he or she might
neur & nsk comparable to the sverage misks in muning and
heavy construction. An occasional S-rem annual dose might
be necessary to allow some jobs to be done without a
significant increase in the collective dose. If the dose Limits
weTe lowered clonifiasntle the wmbee of people required
to complete many jobs would increase. The collective dose
would then increase since more individuals would be
feceiving nonproductive exposure while enteniag and
leaving the work area and preparing for the job. The total
number of health effects might go up as the collective dose
increased.

b. The cumrent regulations are considered sound.

The regulatory standards for dose limits are based
on the recommendations of the Federal Radiation Council.
At the time these standards were developed, about 1960, it
was considered unlikely that exposure (o these levels dunng

8 working lifetime would result in clinical evidence of

Wnjury or disease different from that occurring in the
unexposed population. The scientific data base for the
sandards connsted primanly of human experience ( xray
exposures to medical practitioners and patients, (ngestion
of radium by watch dial Mintery, early effects observed in
Japanese atomic bomb Lsurvivors, radon exposures of
uTanium miners, occupational radiation accidents) involving
very large doses delivered at high dose rates. The data base
Aso included the results of o large number of snimal
peniments involving high doses and dose rates. The animal
faperiments were particularly useful in the evaluation of
genetic effects. The observed effects were related to low-
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level radiation according to the linear model explained in
Question 7. Based on this approach, the regulationsin IO CFR
Part 20, “Standards for Protection Against Radiation,” also
state that licensees should maintain all radiation exposures,
udnumofnuoutmuuﬁnbhdnm&-lnuh
Feasonably achievable. More recent scien:ific reviews of the
large myuumwaum-mwumu
the recent EPA guidance, continue to support the view that
uolammrywwthnﬂmmhm
Experience has shown that, under this limit, the average
dose to workers is near 0.5 rem/yr with very few workers
consistently approaching the limit.

¢ There is little to gain.

Reducing the dose limits, for example, 1o Q. § rem/yr
has been analyzed by the NRC staff. An estimated 2.6 million
person-rems could be saved from 1980 through the year
2000 by nuclear power plant licensees if compliance
with the new Limit were achieved by lowering the radiation
levels, working times, or both, rather than by using extra
workers. [t is estimated that something like $23 billion would
be spent toward this purpose. Spending $23 billion to save
2.6 million person-rems would amount te spending $30 to
$90 million to prevent each potential ndaton-induced
premature .ancer death. Society connders this cost unaceept-
ably high for individual protection.

24, Are there any areas of concem abour mdiarion risks
that might result in changing the NRC dose limits?

Yes. Three areas of concern to the NRC saff are specifi-
cally identified below:

& An independent study by Rossi and Mays and other
biclogical research have indicated that a pven dose of
neutron radiation may be more likely to cause biological
effects than was previously thought Other recent studies
cast doubt on the issue. The NCRP is currently studying the
data related to the neutron radiation question and is
expected to make recommendations as 1o whether neutron
dose limits should be changed. Although the seientific
community has not yet come to agreement on this question,
workers should be advised of the possibility of higher risk
when entering areas where exposure to neutrons will occur,

b. It has been known for some time that rapidly
growing living lissue is more sensitive (o injury from radiation
than tissue in which the cells are not reproducing rapidly.
Thus the embryo or fetus is more sensitive to radiation
injury than an adult, The NCRP recommended in Report
No. 39 that special precautions be taken when an occups
tionally exposed woman could be pregnant in order to
protect the embryo or fetus. In 1975, the NRC issued
Regulatory Guide 813, “Instruction Concerming Prenatal
Radiation Exposure,” in which it is recommended that
licensees instruct all workery concerning this special risk,
The guide recommends that ull workers be advised that the
NCRP recommended that the maximum permissnbie dose to
the embryo or fetus from oeccupational exposure of the

,Mother should not exceed 0.5 rem for the full Smonth

pregnancy period. In addition, the gude suggests options



available to the female employee who chooses not teo
expose her embryo or fetus to this additional risk.

The United States Departmrent of Health and Human
Services is similarly concerned about prenatal exposure
from medical x-rays in 1979 they published proposed
guidelines for physicians concermning abdominal xrays for
posubly pregnant women. The guidelines in effect encourage
the x-ray staff to make efforts to determine whether a
female patient is pregnant and to defer x-rays if possible
until after the child is bom.

€. Also of special interest is the indication that female
workers are subject to more risk of cancer incidence than
male workers, In terms of all types of cancer except leukemia,
the BEIR-80 analyds indicates that female workers have
a nsk of developing radiation-induced cancer that is approxi
mately one and one-half times that for males. This increased
nsk s pnmaridy due to the incidence of breast and thyroid
cancer in women. These types of cancer, however, have 2
high cure rate. Thus the difference between men a1d
women in cancer mortality is not great. Incidence of
ndiatonynduced leukemia is about the mme for both
sexes, Female workers should be aware of this difference in
the risks of radiation-induced cancer iu deciding whether
or not to seek work involving exposure (o radiation.

23, How much rocianon does the average person who
does not work in the nuclear industry receive’

We are all exposed (rom the moment of concsption
to ionizing radiation from several sources. Our environment,
and even the human body, contains naturally occurming
radioactive materials that contribute some of the background
radiaton we meaine Coamde radiation onginating in space
and in the sun contnbutes additional exposure. The use of
x-rays and radioactive matenals in medicine and dentistry
adds conmiderably to our population axposurs.

Table 6 shows estimated average individual exposure
in millirems from natural background and other sources.

TABLE 6
U.S. General Population Exposure Estimates (1978)*

Average Individual

Source Dose
(mrem/yr)

Natural background (average in U.S)) 100

Release of radioactive matenal in b}

natural gas, mining, milling, ete.

Medical (whole-body eq@ivalent) 90

Nuclear weapons (primanily fallout) 58
Nuciear energy 0128
Consumer products 003

Total A200 mrem/yr

'uuon from & reoort by (he lnterseency Taak Force on the
.ﬂ:mn Effecis of lomung Hadmnion pudbuhed by the Depariment
(LN

won. and welfare.

Thus, the average individual in the general population
receives about 0.2rem of radiation exposure each year
from sources that are a part of our natural and man-made
environment. By the age of 20 years, an individual has
accumulated about 4 rems The most likely target for
reduction of population exposure is medical uses.

26. Why aren't medical exposures considered as part of a
worker'’s allowed dose?

Equal doses of medical and occupational radiation have
equal risks. " Medical exposure to radiation should be justified
for reasons quite different, however, from those applicable
to occupational exposure. A physician prescribing an x-ray
should be comvinced that the benefit to the patient of the
resulting medical information justifies the risk associated
with the radiation. Each worker must d.cide on the accepts
ance of occupational radiation risk just as each worker must
decide on the acceptability of any other occupational
hazard.

For another point of view, cannider a worker who receives
a dose of 2rems from a series of x-rays or a radioactive
medicine in connection with an in‘ury or iliness This dose
and the implied risk should be justified on medical grounds.
If the worker had aiso received a dose of J rems on the job,
the combined dose of 4 rems would not incapacitate the
worker. A dose of 4 rems is not especially dangerous and is
not large compared to the cumulative lifetime dose. Restrict-
ing the worker from additional job exposure during the
remainder of the quarter would have no effect one way or
the other on the risk from the 2 rems already received from
medical exposure. If the individual worker accepts the risks
associated with the x-rays on the basis of the medical
benefits and the risks associated with job-related exposure
on the basis of employment benefits, it would be unfair to
restrict the individual from employment i radiation areas
for the remainder of the quarter,

Some therapeutic medical doses such asthose received
from cobalt<60 treatment can range as high as 6000 rems to
8 small part of the body, spread over a period of several
weeks or months.

27.  Whar is meant by internal exposure’

The total radiation dose to the worker is the external
dose (measured by the (Um badge and reported as “whole-
body dose”) plus the dose from internal emitters. The
monitoring of the additional :ntemal dose is difficult.
Because there is the possibility of aternal doses occurring, 2
good air-monitoring program should be established when
warranted.

The uptake of radioactrve matenals by workers it gener-
ally due to breathing contaminated air. Radioactive matenals
may be present as fine dust or gases in the workplace
atmosphere. The swrfaces of equipment and workbenches

’lt @ likely that a uenificant portion of reported medieal x ey
eRposure & 10 parts of ‘ne Body only. An exporure of |00 meem (o
the whoit body w more mgndicant than & 100-mrem ehest Koy,




may be contaminated. Radioactive materials may enter the
body by being breathed in, taken in with food or dnink, or
being absorded through the skin, particularly if the skin is
broken.

After entenng the body, the radioactive material will
migrate 1o particular organs or particular parts of the body
depending on the biochemistry of the material For example,
uranium will tend to deposit in the bones where it will
remain for a long time. It is slowly eliminated from the
body, mostly by way of the kidneys Radium will also tend
to deposit in the bones. Radicactive iodine will seek out the
thyroid glands (located in the neck) and deposit there.

The dose from these interral emitters carmot be mea-
sured either by the film badge or by other ordinary dosim-
eters carmed by the worker. This means that the intermnal
radiation dose must be separately monitored using other
detection methods.

Internal exposure can be estimated by measuring the
radation emitted from the body or by measuring the
radioactive materials contained in biological samples such as
urine or feces. Dose estimates can also be made if one
knows how much radioactive material is in the air and the
length of time dunng which the air was breathed.

28, How are the limits for internal exposure set?

Standards have been established for the maximum
permissible amount of each madionuclide that may be
*ccumulated in the critical omm' of the worker’'s body.

Calculations are made to determine the quantity of
radioactive matenial that has been taken into the body and
the total dose that wan!4 wseilt Then, based on_limits
established for particular body organs similar to 1% rems
in a calendar quarter for whole-body exposure, the regula
tons speciy maximum permissible concentrations of radio-
active matenial in the air to which a worker can be exposed
for 40 hours per week over |3 weeks or | calendar quarter.
The regulations also require that efforts be made to keep
internal exposure ALARA.

Internal exposure is controlled by limiting the release of
radioactive matenal into the air and by carefully monitoring
the work area for airborne radioactivity and surface con-
tamination. Protective clothing and respiratory (breathing)
protection should be used whenever the possibility of
contact with loose radioactive matenal cannot be prevented:

29. It the dose a person recerved from internal exposure
edded to that received [rom external exposure?

Exposure to radisfion that results from radioactive
matenals takzn into thee body is measured, recorded, and
reported to the worker separately from external dose. The
intermal dose to the whole body or to specific ergans does
not at this time count against the 3-rem-percalendar-quarter

'C.nmu orean refers 1 those parts of the body vulnerabie (o radis-
BON Jamae such as bone junes, (hyroid. and other sysiems where
SETTMA radioacuve maienals wal concentrate of taken o the body.

limit. ICRP recommends that the internal and external doses
should be appropnately added. This recommendation is
currently under study by the staffs of the NRC, the EPA,
and the Occupational Safety and Health Administration
(OSHA).

30. How is a worker's exrernal radiation dose determined?

A worker may wear three types of radiation-measuring
devices. A self-reading pocket dosimeter records the exposure
to incident radiation and can be read out immediately upon
finishing a job involving external exposure to radiation. A
film badge or TLD badge records radiation dose, either by
the amount of darkening of the film or by storing energy in
the TLD crystal. Both these devices require processing to
determine the dose but are considered more reliable than
the pocket dosimeter. A worker's official report of dose
received is normally based on film or TLD badge readings,
which provide a cumulative total and are more sccurate.

J1.  Whar are my oprions if I decide not to accept the risks
associared with occuparional radiation exposure’

If the risks from exposure to radiation that may be
expected to occur during your work are unacceptable to
you, you could request a transfer to a job that doef not
involve exposure to radiation. However, the risks associated
with exposure to radiation that workers, on the average,
sctually receive are considered acceptable, compared to
other occupational nsks, by virtually all the scientific
goups that have srudied them. Your employer is probably
not obligated to guarantee you a transfer if you decide not
to sccept an assmignment requiring exposure to radiation.

You also have the option of seeking other employment
in 2 nonradiation occupation. However, the studies that
have compared occupational risks in the nuclear industry to
those in other job areas indicate that nuclear work is
relatively safe. Thus, you will not necessarily find signif-
icantly lower risks in another job. o

A third option would be to practice the most effective
work procedures so 1s to keep your exposure ALARA. Be
aware that reducing time of exposure, maintaining distance
from radiation sources, and using shielding can all lower
your exposure. Plan radiation jobs carefully to increase
efficiency whie in the radiation area. Learn the most
effective methods of using protective clothing to aveid
contamination. Discuss your job with the radiation protec-
tion personnel who can suggest additional ways to reduce
your exposure,

J2.  Where can [ get addinanal information on radiation risk?

The following list suggests sources of useful informa-
tion on radiation risk:

a Your Employer

The radiation protection or health physics office
n the facuity where you are employed,
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b. Nuclear Regulatory Commission ¢. Department of Health and Human Services

Regional Offices Office of the Director
Bureau of Radiological Health (HFX-1)
King of Prussia, PA 19406 215-337-5000 Department of Health and Human Services
Atlanta, GA 30303 404-221-4503 5600 Fishers Lane
GClen Elyn, TL 60137 312-932-2500 Rockville, MD 20857
Arlington, TX 76012 817-334-284)
Walnut Creek, CA 94596 415-943-3700 Telephone: 301-4434690
Headquarters d. Environmental Protection Agency
Occupational Radiation Protection Branch Office of Radiation Programs
Office of Nuclear Regulatory Research U.S. Environmental Protection Agency
U.S. Nuclear Regulatory Commission 401 M Street, SW
Washington, D.C. 20555 Washington, D.C. 20460
Telephone: 301443-5970 Telephone: 703-557-971C
e
-~
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JOB CCMPONENT: Chemet Laboratories - 970 NUMBER: CL-JHA-DY
HAZARD
ANALYSIS > / 4
!:) PROCESS:  Nuclear Materials
Name Date
Prepared by: _PR Jasinski 9/18/79 Date {ssued: 10/01/81
[ S P a4
Reviewed by: f‘i’—{.‘r £ 9/rehs {Indust, Safety) Review date: _3/0i/8%
| 7 7 T a//78s . &e
| Approved by: s (Manager) Replaces: New
— e —

Safety Glasses (Minimum)

&
PERSONNEL PROTECTIVE ;%. Rubber or Polyvinyl Chloride Gloves

Laboratory Coat

EQUIPMENT REQUIRED: 4. Safety Shoes

5. Face Mask (Half) when scribing pellets or vorking with
airborne materials in ynysual circumstances.

- b

.
~

1
w

A G S - ..._._._--.._.-._.__---._“ -

POTENTIAL HAZARDS

. Radioactive contamination

of skin,

. Ciological injury from

radiation.

. Inhalation of Airborne

radigactive materials.

ahracinne
) -~

v

P

|
|
1

SAFETY REQUIREMENTS

' -
1. Fass Radiation Safecty Test before working in 2 controlled

Lab Section,

,2./Pro:ective clothing, glasses, safcty cquipment are to be

used.
3. F
4. Wear radiation monitoring badges

as required.

. Introduction of RadioactivéS, Control limits arc not t> be exceeded (safe batch).
material into cuts or R

. Clean spills immediately and notify radiation protection.
7. Bioassay sample must be submitted when required.

8. Only qualified personnel should handle radioactive materia)
9. Monitor feet and hands before leaving controlled areas.

U. Notify supervision and Medical Unit of all injuries,

1. Notify supervision of all unsafe conditions and practices.
2. If in doudbt, contact your supervisor,

See Also: JHA ¢ CL-JHA-04, SEALED RADIOACTIVE SOURCES
AID X-RAY

Appendix 6
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13 72,

COURSE OUTLINE FOR EOURLY EMPLOYEES

Radiation exposure comtrcl
A, Llimite

-

1. Radiation

External Radiation for radiation worker 5 rem/year
1250 mrem/quarter

rem = umit of biologicel measurement of radiological exposuie
year = 52 weeks
quarter = 13 consecutive weeks 490/ 5/u0k-

Non-radiation worker = 500 mrem/year-

2. Release Limits

8. Alr & Water

1 11

10 x 107 1uCt/cc airborne limit for 40 hour week 400 x IQ'

8
3 x10 uCi/ec water limit

3 x m-"uCi/cc air released to the environment

b. Contamination
200 dpm/100cm® loose surface contamination
2200 dpm/1L em® fixed surface contamination
B. Seriousness of vicolating instructions on radiation warning signs

i) exposure

i1) contamination

1{1) punitive measure

iv) dismissed from the company
v) loss of confidence

C. Discuss procedures and methods for minimizimg exposure

1) time -~ distance - shielding
11) 4internal

D. Potential sources of radiation/contamination exposure associated
vith vork performed by the employee.
. ’
E. Discuss vhere film badge and dosimeters should be placed wvpon individuals
body.

Contamination Control

A. Discuss how contamination is controlled during radicactive work,

1, Disposition of contaminated materials
2, Use of glove boxes Appendix 7

uCi=he/




3. WVork tents
4, Persomnel protection from contamination by wearing protective
clothing.

a. Lab coats - caps - rubbers - gloves
b, Coveralls

i) no street clothes under coveralls
¢. Respirators

1) half mask
11) full face mask
1141) chemical mask

iv) fresh air

d. Proper collection and disposal of radicactive solid vaste
e. Liquid vaste must be collected, treated and disposed of properly

1) poly bottles
11) cans/buckets

f. A wvell trainer worker
g+ Detected in order to control it

1., Methods to detect

1. Swipes
i1, Instruments
114, Alr samplers
iv. WVater/soil samples

2. Detected on personnel
1) Self frisking

B. Discuss procedures for preventing contamination of pessonnel and
how contamination is detected on personnel.

1. Contaminated areas roped off - control signs
2. WVearing of proper protective clothing
3. Proper removal of protective clothing.

1) Tape

2) Cap

3J) Gloves

4) Lab coat/coveralls
S) Rubbers

6) Frisk

"4, Street clothes not worn under protective coverdlls.
5. Contamination is detected on personnel with a "frisker”
a) proper frisking technique

b) location of probe away from body
¢) detect contamination -~ actions?



C.

D.

F.

Discuss removal of coataminatlion from objects and personnel

1. Normally removed from objects with a cloth dampened in plain water.
2, Normslly removed from personnel by washing with soap and water.

Discuss the surface comtamination limit and the meaning of the unite
of the limit,

Demonstrate proper procedure for putting on and removing protective
clothing and mask.

Demonstrate proper procedures for entering and leaving contaminated
area - SOP

Explain what radioactive contamination is.
Where it can exist -~ surface

air

vater

3., Criticality

A.

Definitions

Criticality =~ uncontrclled fission

Fission - the splitting of the atomic nucleus inte two or more paits
vith the release of energy and neutrons. This may occur
wvith & neutron striking the nucleus and, thus, initiating
the fission.

Safe batch -~ the allovable quantity of uranium one may handle, 453

of minimun critical mass of uranium for a given enrichment,
as the enrichment increases, the safe batch size ‘ﬁ;*“_u

Limit Area - an identified location in which uranium can be handled,
processed, or stored in accordance vith specific posted
criticality safety limitations.

Dead Zone - & safety zone, usually 12" in width, surrounding all
limit areas. It is designated with a 2" wide red tape.

Rules

1. Aoy time uranium is handled outside of process vessels alvays
handle one eafe batch at a time,

1. Limit area
2. Dead zone

@ The limit ares is the gply place vhere you may store « safe bateh,
'l. Never place any uranium ia & dead zone,

4. Alwvays move safe batches in marked alslevays

S, Never use an aislevay to "temporarily store” uranium.

Geometry ~ limites size and locatiom,

B A B e S



b,

6. Never make any equipment changes without specification authorization
of your immediate supervisor.

Procedureal or Adminstrative
7. Obey all posted and written criticality rules

8. 1f 1o doubt about anything - ask before you act.

Waste Disposal

Discuss how the Andividual workers can reduce the amount of radisactive
liquid and solid vaste

A.

B.
C.
D.
E.

r.

One of the best ways {s to minimize radicactive waste is to teach
the worker the characteristics of radicactive contamination and
the proper methods for comtrolling contamination.

Good housekeeping
Take only material absolutely needed to do a job into control areas.
Liquids of different .ypes segiregated - HUF = ADU : lauudry = grinders, etc

Liquid vaste not normaily radicactively contaminated should be collected
separately.

Do not dump contaminated liquids incto sinks or showers that are not
specifically designated for radiocactive contamination.

Radiological Incidents

Nieuese the need for comsulting radiation protection personnel vhen
questions or incidents occur.

1. Common sense

2. Radiction protection personnel are trained to cope with the
situation,

e, They have the material, equipment, and tools to handle the problem.
Discuss procedures to be followed after a spill of material (liquid or solil

1. Action must be taken after & spill has occurred otherwise contaminatior
could be spread around,

2. 1f action 1s not taken after a spill

4., Personnsl could track contamination around
b. It could bSecome airborme

3. There are five basic steps to be followed in the event of a
spill.

Step 1t Stop the spill
Step 2: Warn other personnel -~ Call Radiation.Protection
Step 31 Isclate the ares

Stap 41 Minimize your own contamination
Step 5 Secure unfiltered ventilation




C.

Discuse procedure to be followed when notified that airborme
radicactivity is above the limit.

1. Stop sny operation that may be causing airborne radioactivity
2. Lleave area immediately or put on respirator.
3. Follow Radiation Protection's instructioms.

Responsibilities of Individuals

Rules to minimize radiological problems

A,
B.
cC.
D.

J.

‘l

L.

Obey stop work or evacuation orders

Obey posted, oral and written radiation protection instructiomns

Wear film badge and/or dosimeter and/or lapel sampler where required.
Do mot loiter in controlled areas

Do not smoke, eat, drink, or chew in controlled areas.

Wear protective clothing mnd respirators properly and vhen they
are requirec.

Remove protective clothing and respir tors properly.
Frisk yourself when leaving a control area

For a know or possible radioactive spill, minimize its spread
and notify Rediation Protectionm.

Do not unnecessaryily touch a contaminated surface or allow your
clothing, tools, or equipment to do so.

Place contaminated tools, equipment and solid waste on disposal
surfaces vhen no in use, and ineide of bags vhen work is finished.

Limit the amount of material to be decontaminated or disposed of
as radioactive vaste,

Report the presence of open wounds to Radiation Protectiem prior
to vork and report immediately 1f a wound occurs while in the avea.

Obey all Criticality Rules.



REDUCTION OF AIRBORNE EXPOSURE

1. Use of Containment

2. Proper air flows in Hoods, work stations, and/or duct work
3. Ar sampling to control exposure

i Notification when systems break down

5. Preventative maintenance

6. Following Procedures

7. Conteining all contaminated Materials

8. Cleaning up Spills immediately

9. Obey barriers and flashing 1ights

10. Common Sense

11. Use of Mask as a last resort



FUELS HAKUFACTURING OPERATION

STANDARD .
OPE RAT'NG RIACTOR AND PulLy
PROCEDURE Vovteation

CENERAL ELECTRIC

SUBJECT

Radiation Safety - Lab Operating Procedure

PURPOSE

radiation safety rules, practices, and precautions necessary to prevent
airborne exposures, personal contamination, and spread of contamination
within the Lab,

SCOPE

|
\
The purpose of this procedure is to establish and outline the general
The scope of this procedure is to cover the radiation safety rules and

practices and precautions of a very general nature for the Wet Chemical
and Spectrography Labs. Special requirements outlined in the General
Radiation Safety Procedure #1.2.2-8.2.2 and SOP C-2.0-QA-201 shall be folloved.

POLICY

A. Eating, storing, or érepnring food is not permitted in any areas vhere
uranium i{s handled,

B. Smoking and storing of Tobacco is not permitted in the controlled area.

C. The use of food containers (milk bottles, thermos, etc,) for handling
or storing uranium is not permitted.

D. Employees working with uranium and all other personnel leaving the Lab
must completely survey themselves for uranium contamination before
leaving the work area, A separate log is provided for individual
clearance of small personal items such as clipboards and paperwork,

E. White labcoats, completely buttoned, and gloves, either rubber or
dllpoocbla‘pllotlc type, is required for working or handling uranium

WE@

'(,Ia

or touching potentially contaminated equipmnnt.

COMPANY PRivary

B —

FREPARED BY )
Face

b o i
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vow e8scr. Radiation Safety -~ Lab Operating Procedure o B84

F. All spills or leakage of uranium must be cleaned immediately.
G. Radiation Protection musi be contacted to perform release surveys of
all equipment leaving the controlled areas.

H. All compounds of uranium that could become airborne shall be handled
inside of hoods with air flow of 80-120 LFM through the apertures.
Examples of this 15 (1) Opening of powder sample containers (2) Crushing
of pellets, weighing, etc., (3) Dumping and compositing samples for return

to Shop Operations, (4) Dissolution and concentration of \Ianiug samoles

by heating.
et e —

Prepared By JQZ,Q«M/ C&@QL«L Q/1'/7 %
Authorized By sz'} ‘2 /%(M 4!1/,[73

Engineering Concurrence M@_MM V/G/’s
v

Nuclear Safety Concurrence Md&ﬂ

Py
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“ &) SUBECT  GENERAL CONTROLLED AREA RULES

-

® Conduct
1. No food, drinks, gum or tobacco are permitted in the Controlled Area.

2. Report 211 injuries to your Supervisor, to the Medical Unit (X-5333) and
to Radiation Protection (X-5858).

3. Cuts and skin abrasions must be properly treated by the Medical Unit before
working in the Controlled Area.

4, Assume that all surfaces and objects are contaminated unless Radiation Protection
advises otherwise. .

//5. Take extra care to prevent airborne contamination.
6. If working under a Radiation Work Permit (RWP), carefully read and follow the
requirements. Note any special instructions. If there are any questions,
contact your Supervisor or the Radiation Provection office (X-5858).

7. Removal of tools, equipment or materials from the Controlled Area requires
a release by Radiation Protection (X-5858),

8. Prevent spread of contamination -- clean up spills of uranium or uranium-bearing
- liquids as soon as possible. Report large spills to Radiation Protection (X-5858).

9. Limit the amount of material to be contaminated or to be disposed of as
contaminated waste.

10. Immeciately report incidents of gross personnel contamination to your
Supervisor and to Radiation Protection (X-5858).

11. Protective hearing devices (ear plugs, ear muffs, etc,) are not to be worn
due to the potential for personnel contamination.

Page 1 of 3
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e Warning Signs/Flashing Lights

L L

1CR0O4 _—
REVISION 3

NUCLEAR SAFEIY RELEADSE/ NENNVINEIViey W

SUBJECT GENERAL CONTROLLED AREA RULES

Por conditions causing a high airborne contamination area, a contaminated
area or a high radiation area, one or more of the following may be used
to alert personnel:

b O

Yellow and magenta (reddish purple) rope or tape and

Yellow and magenta signs displaying various warnings or protection
requirements (Example: full face mask regquired).

Flashing yellow light

Only authorized personnel wearing appropriate protective
clothing/equipment are permitted within the marked off area.

e Containment Requirements

»,/’1.

2.

Conduct all activities which could generate airborne contamination,
such as transfer or sanpling of_uranium, inside glove boxes or vente

hoods.
/

I1f it is necessary to break containment when making equipment
changes, wear appropriate respiratory protection devices and take
extreme care not to spread contamination to the surrounding area, to

the air or to the ventilation system.

For work which may cause gross contamination, cover the immediate
area with paper and establish a step-off-pad to minimize
~~n+ amination spread. Contact Radiation Protection for assistance

(X-5858) prior to start of work.

Keep containment hoods securely closed during normal operaticms, anZ
assure that hood filters are changed as scheduled.

Open containers bf radiocactive materials only inside of approved
hoods. Wipe visible contamination from containers immediately upon

removal from hoods.

A full face mask must be worn when breaking containment on equipment
or when opening a hood; unless dgpecifically authorized by your
Supervisor or Radiation Protection to use a half mask.

Page 2 of 3

wFe-2488 (6/81)



AWQ!\&'\X | omied - confaing
\n‘Qo\‘mm)('\ov; pco‘\’ec)(eé under 1O cPFR Q.140.



*UMEMO TO DISTRISUTION - November 9, 1981 ATTACEMENT 1

GENERAL &3 ELECTRIC :
piaL cowmne 5369 sarts September 15, 1981 ceritse B, F, Bentley
' A. Dada
otrte WMD QA Regulatory Compliance G. W. McKenzie
G. E. Powers
acontsss M/C J=26 C. F. Shipp '
W. B. Smalley
subitere  SEPTEMBER 15, 1981 N C. M. Vaughan

UF GAS RELEASE

W. J. Hendry, Manacger
Regulatory Compliance

Sased on chemical analyses of the 9 air samplar Zilters

in the ADU vaporizaticn rcom, preliminary results regorted
by E4 Powers indicate that airborne lavels averaced over a
swenty=-£four hour period prcbably exceed 300 times <the
maximum permissible ccncentration. In accoriance with

/P 40-12 criteria "Airborne levels in a restricted area
averageé over a 24 hour period in excess of 300 times

MPC. (MPC is 1 X 107%? yuCi/ec)", this has been classified
as a Class II incident.

. o

G. M. 3owman, Acting Manager
Nuclear SaZecty Engineering

dh
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