NUCLEAR REGULATORY COMMISSION
' WASHINGTON D.C. 20555

S e L
OFFICE OF THE " December 5, 1988
SECRETARY W e

MEMORANDUM FOR: Janice Dunn-Lee -
Maria Lopez=0tin
Marqaret Federline
Gail Marcus ...

FROM:

. o B R RS T
SUBJECTs CONNISSIUNERS' ABBISTANTS MEETING RELATING TO
SECY-88-~31%5, -’ REVISION OF 10 CFR PART 20,
"STANDARDS FOR PRDTECTION ABAINST RADIATION" ’

A Commissioners’ Alsistant montinq on the SubJect SECY'papor has -

been schedul ed betwccn_?ioo-lizoo a.m. and 2100=4100 p.m, s Thursday,
December 22, 1988, at the18th flonr Executive Confcranc. Room, One
White Flint North. :

(=]

o

o Anticipated ccst/b .?it results.
o Implamcntation j
- Number&ofﬁch Guides
- Other: ‘documents
- Rclourco allo:ation

1f16d cxplanatton of annual and commtttcd
dose. i :

.0 Discussion of‘how.dosn commitmcnt is 1ncorparatcd tn the
present Part 20- 4o controlling internal dosns‘(Rof.l 11 18




Discussion of risk‘to:workers under the concopt.ofvcommitted
dose a@quivalent versus allowing an exemption from. the use of
committed dose equivalent for long-lived radionuclides as
envigslonea under 20.’05.}: SR

stcussxon/ekplanation ‘of ICRP recommendations reqardinq
20,208 (Copy aof ICRP 84 to be included). . : oL

Discussion of tho‘sensitivities and limitations of lunq
counting and other measuring techniquas for determining
intakes. : o

Discussion of theronéngo'in threshold for monitoring
internal doses and moasurement difficulties (Ref.: Page toT-]
ot Enclosure I). - L s

I11I. lmpact on Safety:

(]

Q

Iv.

o

V. Misgellanequss

o]

Satety benefits of the proposed Part 20 revisions._g

Discussion of cnanqes 1n annual intake limits, correlated
with satety benefits..u

Backtit issues - 1mpact on Part %0 Licensees

OGC will discuss tho options and provide a recommendation
reqarding the backfit 1ssue for Part 20, e :

Intorpretation and response to concerns raised by the o
Nuclear Information and Rescurce Service as well as by the
Nuclear Industry (o.q.. NUMARC, GE. CE. and others).;«

Clarification by EPA as to whother the proposal by BE to
adopt a system using’ ‘committed dose for desiqgn and daily
contral of the work- placo and annual dose to assess and
manaage the actual 'dose:.to workers conforms Nith tho?%?

President’s Federa{ quidance. :

Discussions as to’how tho 3 basic assumptions listed on page
4 of Enclosure 3 ralate to the rule. (Explanation of tho
assumptions in qreater dotail ) ‘

Effect on the 1ndustry of qQoing to §{ cm? effectlvo aroa for
skin dose evaluation and likelihood that this new:
requirement would be” 1mpactcd by a subs-qunnt resolutton of

S\)

the hot particle 1lluo.'




0 Discussions Of:b0851blﬂ famif!cations of sumﬁYﬁqfinternal
and external doses” (e.g., ditficulties, assumptions.(<10%),
etc.). e T PSR PE A IS )

0o Discussion of the imbact of lowering axrbcrhe‘con:entraticn
limits for radionuclides such as thorium and. uranium.u ' )
Implications fory! fuel“fabr1cation licensees in’terms of
risk and cosat. Lo . T

o Detinition of ALARA for other than reactor Lxcensees (Ref.t
page 211 of Enclosure 3 R

o Discussion ot the basiﬁ 4or chanqges in ’0.1003;"dispcsal by
release 1nNto sanitary sewaqge, and comparison with other
allowed liquid effluent releases (Ref.t paqe 73 of SR
Enclosure 3). . o e

o Likelihood thatthe'BEIR V report will requxrauédditional
amenaments to 10 CFR Part 20. (Staff’s erxpectation and
knowledqe of the_content of the upcoming BEIR V report).

o List of countries,which have adopted the ICRP ﬁﬂ“’"f”
recommendaticns on radiation protection. - '

o Detailed plans and rnsource allocation for daeveloping 9
requlatory quides, 3 major changes and 55 minor changes
(total of 12,700 staff-hours) prior to the effactiv. date
of the rev:sed Fart. ”O. o o

»w » ,

o Reason for chanqing tha ‘effective date from that recommended
in the proposed rule and that in the final rule.,’ Discussion
of industry’s con:erns., T

0 Assurances of correctfimplementation and interpretation o¢
Part 2C by licensees in light of staff’s "permission '
qranting licensees to make handwritten chanqes to their
licenses i1n order to conform them to the rnvxsed 10 CRF Part
20 sections" (Ref.:‘Paqe 13 o§ Enclosure 3).
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ANNOTATED RESPONSE TO CONCERNS RAISED FOR STAFF BRIEFING OF :
TECHNICAL ASSISTANTS ON 10 CFR PART 20

1. General Overview:

o Necessity for overhauling Part 20

Conformance with 1987 Federa1 Guidance S
(and agreement of NRC regulations with R
guidance implemented by other Federal
agencies which are also NRC Ticensees)

No major complete revision of Part 20 since 1957 but
over 90 piecemeal revisions.

Update the philosophical and scientific bases for

radfation protection that have evolved since 1957 -
" and are reflected in the current recommendations

of national and international scientific advisory
groups, such as the International Commission on
Radiological Protection (ICRP) and the Natfonal
%ounc;I on Radiation Protection and Measurements
NCRP R

Update the metabolic and dosimetric models and
parameters used to derive concentration and
intake limits.

Provide agreement with international standards
adopted by international agencies and other -
major Western nuclear countries in order to’
facilitate trade and transport of radioactive
materials.

Improve organization and c1ar1ty of Part 20.

o Major 1mpacts of the Fina] Ru?e.

- Changes 1in procedures and recordkeeping systems to
accomodate the new approaches (such as effective G
doses and summation of externa1 and internal doses). SR

- At facilities such as fue1 fabrication facilities,
modifications to procedures, exposure times, and/or
processes may be required because of lowered
concentration limits for airborne uranium. These
Tower 1imits were necessitated by changes in the ‘ :
metabolic and dosimetric models and parameters used ..~

to calculate dose from:intakes. This has & major cost ..

impact of around $42:mil14on. (See Regulatory Analysis,

Enclosure 7 (pp. 3‘3~’*3=12. esp. pp. 3 11 and 3.12)
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11. Committed and Annual Dose Approaches:

o Detailed but simplified exp]anation of annual and conmitted dose
dose, including the analytica] methods. T

Response: Provided separate1y. However the anaTytical methods
used for measuring the body burden or: 1ntake are the same - .-
regardless of whether annual dose or committed dose {s used, -
The revised Part 20 (§20.204) permits licensees to use efther
air concentrations, body burdens, excretion measurements or.

any combination of techniques to determine the intake (as.did '
the proposed Part 20 §20.204). Consequently, unlike the. =~ .
industry comments indicate, the methods of. determining intakes
do not vary appreciably whether a committed dose approach or
an annual dose approach are used. The industry comments indi- -
cating that the annual dose approach allows the use of better
measurement techniques are specious. (See the discussion in the
Statement, Enclosure 3, pp. 33-37, comments on NUMARC Appendix A
in ggc;gsgre 9 and § 20 204 of the revised rule in EncIOSUre 4
PP : Lo

o Discussion of how dose commitment is incorporated in the present
for controlling doses (Ref 34-35 of Enclosure 3).

Response: The concentration limits in Appendix B of both the
present and revised Part 20 are based upon the use of committed -
dose equivalent. The concentration l1imits represent concen-
trations which, when taken in continuously over a 50-year - -
intake period, "would produce a dose at the dose limit for the -
critical (h1ghest exposed) organ, o

The current rule aIIows records to be based on fraction of body
burden or DAC-hours (time integrated air concentration) without
requiring a dose to be recorded as the revised rule requiress.
consequently, the present rule does not require a connﬂtted
dose equivalent to be recorded ‘

o Example of scenario demonstrating the differences between the
application of the annua] and committed dose.

Response: Provided separate1y.
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o Discussion of risk to workers under the concepts of coomitted dose
equivalent versus allowing an exemption from the use of the-
committed dose equivalent for long-lived radionuclides as ..
envisioned under § 20.205, R SO

A
’ [EA AN

Response: This is covered in detail in the staff responses to
the NUMARC comments in Appendix A of Enclosure 9. As stated

in these comments there is 1ittle difference in the long-term
risk between the two methods of control. The staff's preference
for continuing to control using committed dose equivalents

is based upon ensuring the future employability of the worker,
reducing the burden on any future employer of having to do -
internal dose monitoring because of a pre-existing body burden,
and ensuring that the dose associated with the intake is .
attributed to the licensee that caused the intake to occur
rather than ignoring the future dose that will eventually occur
unless the worker dies first. St

i

o Discgsséon/exp]anatioﬁ‘6f'NCRP'recommendat1ons regardihé*
§20.205, TP T S

Response: The NCRP Report No.84 did not address §20,2057.. "
directly, but did address the issue of annual versus commit-
ted dose in both NCRP reports No. 84 and 91. The discussion -
of annual dose in Report No. 84 is similar to the discussion

in the later Report No. 91 which is the NCRP's latest recommen-
dations on radiation protection. SR
The sections relevant to coomitted dose are quoted on pages 2-3
of Enclosure 9. Report No. 91 also has a statement that the ..
committed dose equivalent represents the risk associated with

a particular intake. (See the second quote on page 3 of
Enclosure 9). L -

o Discussion of the sensitivities and limitations of lung . .
counting and other measuring techniques for determining = . -
intakes. TR el

Response: This issue together with sensitivities 1s discussed
on pages 3.3 - 3.8 of the Regulatory Analysis, Enclosure 7.
-However, monitoring techniques are not an issue with regard.

to the incorporation of the proposed § 20.205 as both lung
counting (in vivo) and air sampling measurements are allowed in
the revised rule (See §20.204, p.26 of Enclosure 4 and pages 1
and the first and last responses to NUMARC Appendix A in:- ...
Enclosure 9.) Thus the type of monitoring allowed or required
does not depend upon whether the committed dose or annual dose
approaches are adopted... - : T
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o Discussion of the change 1n threshold for monitoring 1nterna1
doses and measurement difficu1t1es (Ref.: Page 56 of:ag_ :

Enclosure 3).

Response:




I11. Impact on Safety:

o Safety benefits of the proposed Part 20 revisfons.

Response: The benefits from Part 20 are primarin 1mproved Qo
public health protection rather than improved safety as Part 20
applies to normal operations and not accident risk reduction.
The primary quantitative benefits are shown in Table 8. 6

page 8.9 of the ReguTatory Ana1ysis, Enclosure 7:

Benefit "i;}~ ; ‘Present Value SMiliions
Reduced effective dose - $4.6
Reduced doses to unborn 26.0
Improved respiratory protection 5.4 »
Reduced operating costs ) 7.6 .
S $33°6 f-;"

- Additional qualitative benefits such as consistency with -

- natfonal and international standards, benefits of 1mproved
monitoring for 1iability defenses, deve]opment of a worker
registry and data base.for possible epidemiological studies,
and other non-quantifiable benefits are discussed in detafl .
in Chapter 7 of the Regulatory Analysis, Enclosure 7.

o Discussion of changes in annua1 {ntake limits, corre1ated with
safety benefits. e e
Response: (See pages 3 11 - 3.12 of the Regulatory Ana1ys1s,
Enclosure 7 for a discussion of the costs and pages 3.13 and -
3.14 of Enclosure 7 for a discussion of the dose reductions.
The quantitative benefits of the changes in the air concen~ .
tration limits (there are no jntake limits per se in the
present rule) are represented by the first line ($4. 6 m111ion)
in the above table. . . % - e

0 Backfit issues = 1mpact on Par£ 50 1{censes.

Response: The options for dealing with the backfit 1ssue '
have been separately provided to the Commissioners by the
General Counsel's memorandum of November 22, 1988 to R
Conmissioner Curtiss., . - .
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IV. Views of Interested Parties" E

o Interpretation and response to concerns raised by the Nuc1ear
Information and Resource Service as well as by the nuclear
industry (e.q. NUMARC, GE CE and others). R o
Response: The prlncipa1 ‘concerns raised by the Nuc1ear Infor-.*
mation and Resource Service principally reflect their written
comments submitted during the public comment period. The primany
issues are addressed in the following locations in the SR
Commission paper and 1ts enclosures:

Changes in concentration 1imits for the public:

Issue: The revised rule provides higher concentration
limits than the present Part 20. ~un~;;,<-

Response: Th1s 1s true for most of the concentration
limits for occupational exposure, but is not true for
the limits applied to the public because, in addition
to any upward change caused by the adoption of the ..
effective dose concept, there is a 10-fold lowering .
of the dose that the concentration limits for the
public are based upon (from 500 millirem per year

to 50 m1111rem per year). (See Enclosure 3 pp. 95-96)

Need for an Environmenta] Impact Statement: ,
Issue: Whether the NRC should prepare a full Eppiron-

mental Impact Statement rather than just an Env1ron-
mental Assessment. :

Response: The revised Part 20 has 1ittle 1mpact on the
doses delivered to unrestricted areas. Although the"
dose limits for members of the public are reduced by ..

a factor of 5 (from 500 millirem/year to 100 millirem/
year), there are other more restrictive standards that
would generally control doses to members of the public
to lower levels (e.g. Appendix I to 10 CFR Part 50 for
power reactor effluents, EPA's generally-applicable
environmental radfation standards such as 40 CFR Part
190 for the Uranium Fue)l Cycle, 40 CFR Part 191 for.
High-Level Waste. 40 CFR Part 193 (under development)
for Low-Level Waste,  and the EPA Clean Air Act Emissfon
Limitations: n 40 CFR Part 61, Most of these standards
control doses:to members of the public to 25 millirem
per year or.less; consequently, there is no signifi-
cant risk:reduction and no significantly different::
impact on'the environment produced by the reduction -

in 1imits in.the vevised Part 20. (See Enclosure 8,

the Environmental Assessment and Enclosure 3, pp.
101-103 for mo e discussion) e




Need for Public Hearings~
Issue: Hhether pub1ib hearings are needed on the
revised Part 20 rule.J,q .

)
o A,('

Response: The staff believes that all of the major.
issues regarding -the adoption of the ICRP-26
system of dose limitation have been addressed*
in the over.800° public comments received on. the’
proposed ‘rule‘during the extended 250-day+ comment’
period and.that no significiant new information;:i?
would be developed, :The staff also believes: thatq
the four regional hearings (Washington, DC; Houston,‘;
Texas; Chicago;<111inois; and San Franc.sco, Califor-r
nia) held by,the EPA with NRC staff participation] on,‘;
the proposed Federal Guidance on Occupational Protec 5
tion also covered most of the issues involved With; @w
the adoption of. the ICRP system for occupational pro-,?
tection. (12 page 3 of the Commission paper andipp. .
5-6 of Enclosure 3)

In addit1on;'because of the time to organizé and ho1d'f

a public hearing, the Part 20 rule might have been
delayed by 1-2 years.' !




o Clarification by. EPA as’ to whether the proposal by GE to B
adopt a system using committed dose for design and daiiy‘*
control of the workplace and annual dose to assess and .
manage the actual dose to workers conforms with the
President's Federal Guidance. [This {s basically the :
option afforded in the deieted exemption in §20. 205 of
the proposed rule. ]“ ‘

Response: This is addressed in the November 18, 1988 note
from Allan C.B. Richardson, Chief of the Guides and '..;;~"
Criteria Branch in EPA's Office of Radiation Programs to- . ;.
Commissioner Curtiss..: Basically, Mr. Richardson believes ‘|
that § 20.205 in the proposed rule would not conform to the g;
1987 Federal Guidance on Occupationai Exposure, AN

LR

The guidance permits use of the annual dose only for situations
where an overexposure has already occurred (See Enclosure 1,

p 2832, 2nd 3), whereas both the proposed § 20.205 and the .-
industry positions would permit {ts use when doses are stili
within the limits.;.ﬁd,x_L
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V. Miscellaneous: ?,;ﬁgkﬁ;:;_, _ ,ui.;;;%_

o Discussions as to how the 3 basic assumptions listed on page 4 of
Enclosure 3 relate to the ruie. (Explanation of the assumptions .
in greater detail.) ..o BRI ;

Response: "(a) Within the range of exposure conditions usua\iy
encountered in radiation work, there is a linear relationship,
without threshold, between dose and probability of stochastic
health effects (such 2s Iatent cancer and genetic effects) "

"(b) The' severity of each type of stochastic effect
is independent of dose". ' .- safib

R .

This means' that once a cancer has been induced.,its
serfousness (e.g. fatal or non-fatal) is not related to the i
dose that produced it. For the statistical (stochastic) effects,
the dose determines the probabiiity of producing the effect. but
not its severity. 733, PR o

"(c) Non- stbchiStic (non-random) occurrence‘of radi-
ation-induced health effects can be prevented by limiting:
?xposures $0 that doses are belaw the thresholds for their

nduction.”




o Effect on the industry of°going to 1 cm? effective area fo
dose evaluation and 1ikelihood that this new requirement wouid
be impacted by a subseque t resoiution of the hot particie _e
issue. .

Response: This {s not a new requirement the NRC has aiways
used a 1 cm? area for averaging skin doses. This value is
not found in the current Part 20, but is found on tha back of ,
NRC Form 5. The proposed rule had a 10 cm? area, but the fina1 .
rule reverts back to past practice. i~ L

Resolution of the "hot particie {ssue would require amending
Part 20 to add that provision; however, it 1s expected that ..
this would apply only to "hot particles" and that the 1 ecm2:" ..
value would be retained for averaging the dose from other forms »
of skin exposure. s

(See pp. 27-28 of Encidsure_s)."'

o Discussions of possible ramifications of summing interna1 and 2
external doses (e.g. difficulties, assumptions (10%), etc )‘

o Discussion of the impact of 1owering airborne concentration
1imits for radionuclides such as thorium and uranfum. - =i
Implications for fuel fabrication iicensees in terms of risk
and cost. #»‘ o ;,‘ uﬂ;nu

Response: (See pages 3 11 -‘3.12 of the Regulatory Anaiysis, 3;gf
Enclosure 7 for a discussion of the costs and pages 3.13 and--< "
3.14 of Enclosure 7 for;a'discussion of the dose reductions.i

o Definition of ALARA for other than reactor licensees (Ref.. page
21 of Enclosure 3).,

Response: Numerical ALARA'éuideiines exist in the NRC
regulations only for 1ight-water power reactor effluents
(Appendix 1 to 10 CFR Part 50)




