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Under Title 40 Code of Federal Regulations Part 190 - Subchapter F -
Radiation Protaction Programs, the U.S. Environmencal Protection Agency (EPA)
promuigated "Environmental Radiation Protection Standards for Nuclear
Power Operations"” which provides 1imits for the radiation doses received
by members of the public in the general environment as the result of
operations which are pa~t of the nuclear fuel cycle. Effactive December 1,
1980, each uranium willing facility* shall conduct its operations in

such a manner to assuyre that the annual radiation dose equivalent of 25
millirems to the whole body, 75 miilirems to the thyroid, and 25 millirems
to any cther organ of any member of the public is not exceeded. However,
the dose from radon and its daughters is excluded from these doses. The
following discussion briefly describes the Nuclear Regulatorwe Commission's
(NRC) program for compliance determination for uranium recovery facilities.
In April, 1980, the NRC publiished a proposed amendment to 10 CFR Part 20
"Znvircnmental Radiation Protection Standards for Nuclear Power Operations”
and will shertly finalize this amendment which requires that a NRC

1icensee shall comply with 4C CFR 190. This program is 21so meant %o

serve as guidance for the Agreement States in their implementation of 40
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As illustrated by radiclogical assessments performed in the uranium
i11ing generic envircnmental °‘mpact statement (GEIS), 40 CFR 130 compliance
w111 be achieved only by strict emission controls at the mill., The most
significant sources of emissions are the tailings ponds/piles and the
velloweake dryer stacks. The NRC has made strict emission control a
cpecific license condi.ion in its licensing activities over the past
several years; and it has been an NRC requirement that exposure limits
be met by em . ssion contrels to the maximum extent reasonably achievable.
Such emission control reguirements are contained in the May, 1977 NRC
staff position on "Tailings Management Performance Objectives” and in
the final regulations on uranium milling issued in the Faderal Register
on Qctober 3, 1980. A copy of the criteria in these regulations coverirng
emission controls is attached as Appendix B. Certainly land use control,
e.g., expanding the buffer zone around a mill site, cannot exclusively
be used as a substitute for reducing actual emissions from the various
milling processes. The primary means of meeting exposure limits must be
by emission control.

1
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1iAH yranium extraction facilities; to incluvde mills, in-sity coperations
and neap leach facilities. R&D facilities are not incTuded nere since
initial assessments indicate that their size and potential radiological
impact are insignificant; e.g., R&D in-situ operations in general have
no airborne particulate releases.) However, the tdgemont mill site and
the nther sites selected for remedial actions for the cleanup of mill
tailings (i.e., at abandoned mill sites or off-site areas where tailings
have been used) have been excluded from <40 CFR 130 compliiance curing the
remedial action work phase.



There are inherent problems in accurately determining source terms,
particularly from large area sources such as the tailings impoundments.
Also, there are significant uncertainties in the atmocspheric transport
models used to compute airborne radicactivity concentraticns given a
sgurce term, particularly where there is irregular terrain. Therefore,
the primary means of determining compliance must be by measurements made
at the point of receptor and the procedures outlined below reflect this.
On the other hand, compliance cannot reascnably be determined and corrective
action taken where necessary, by inflexibly and rigidly considering

point of receptor data alone. Therefore, environmental measurements at
other locations near the mill and at background locations, effluent
sampling, meteorologic data, and other similar information must be
available to supplement point of receptor data. Such suppiemental
information is required most in cases where computed doses aporoach or
axceed the 1imit. Other monitoring data will be necessary, for example,
%o screen out effects of mines that may be nearby and may be contributing

tu dose.

8y no means wil! the mere asserticn that the mil] cperations utilize
emission controls suffice to snow compliance to 40 CFR 130 exposure
limits. The licensee must provide some supcortable dose assessments
based on actua' environmental monitcoring data which are compatible with
the procadures discussed below.

Procedure

he NRC staff will implement 30 CFR 15C in a phased fashion as shown in
Figure 1. Eventually a standardized procedure which will be used to
issess compliance subsequent %0 the estadiishment of each licensee's
Environmental Monitoring Program (EMP) will be established. [t will
realistically require as much as a year's worth of effluent and environmental
menitoring (Phase 1 of Figure 1), however, to firmly establish whether
compliance exists at mills which are close 0 tie limit or wnere there

are significant nearby scurces of radioactive emissions such as mires,
wnich are not covered by the standard. Mucn of this time will be spent

on the fine tuning of the monitoring and analysis program that is normally
required in setting up such programs to assure they are cperating properly
and producing reliable data. [t will also take some time to sor% out

the contributions being made by other sources. This may require some
short-tarm, special environmental measurements. Special studies of the
effectiveness of selected emissicn control measures may de required.

These evaluations may be supplementec Dy computer assessments as needed
and appreopriata.

Eventually, under Phase 2,it is anticipated that concentration and/cr

dose action levels (which may even be higher than 25 millirems accounting
for contributicns from other sources) will be established, in combination
with specific control measures and levels, as the thresho'd for determining
compliance with the standard. This will reduce costs of implementation,
eliminate uncertainty on the part of the licensee, regulatory agency and
the public (particularly in cases where there are significant extraneous
sources), and assure that the need for rsmedial action is identified

most expeditiously if it exists.
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Sefore environmental monitoring data is available, which is the situation

in lTicensing of new facilities or in authorizing significant modification

to existing ones, predictive models must be utilized to evaluate the

potential impacts of the prospective new operations. Use of predictive

models, in additicn to consideration of what limited environmental data

exists, is also being used by the staff in the initial 40 CFR 190 implemen-
tation efforts in December of 1380. Predictive modeling assessments of
radicactivity concentrations to which nearby individuals may be exposed,
involve making numerous assumptions and simplifications about important,

but freguently uncertain, factors such as mill releases and atmospheric
transpert; for this reason, as discussed above, actual compliance determination
will be based on environmental monitoring data which indicate directly

what such concentrations are. Predictive models, however, are necessary

and valuable tocls in evalu>ting what emission controls are likely

necessary, in identifying p.tential problem areas, and in establishing
envircnmental monitoring requirements.

The foilowing describes the procedures which snall be followed in
(A) determining compliance with 40 CFR 190 based on environmental
monitoring data, and (8) assessing proposed operations in term of
their ability to meet 40 CFR 130.

A. ~ssassment of Actual Environmental Monitoring Data

Figur2 2 - "40 CFR 190 Compliance Detarmination Procedure" shows a
diagram of the various steos to be followed to ultimately assure
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compliance to 40 CFR 130 for all licensing applications.

Zach Ticansee shail establish an Environmental Menitcring
Program (EMP) consistznt with NRC's Regulatory Guide 4.14,
“Radiolcgical Effluent and Environmental Monitoring at

Uranium Mills" (April 1980). This document provides specific
details for both a pre-cperational and the operational meni-
toring programs which are considered adequate by the staff to
obtain the necessary information to be used by the licensee to
estimate the maximum potential annual radiation dose to any
member of the general public as a result of actually measured
mill effluent releases. In order to establish such an acceptable
EMP, each applicant/licensee shall be required to:

a. Develop an EMP and submit a plan %0 the NRC for review
and approval. Such a2 plan shall inciude specific details
of the number, location, collection method (i.e., equipment),
sampling frequency and analysis information for all
sample types (e.g., air particulate, radon/WL, stack
samples, surface and ground waters, vegetation, food,
fish, soil, and direct radiation). For each site (including
existing mills), at least one vear of site specific
metec ~ological data; e.g., wind speed and direction,
stability class, etc., shall be collected, summarized,
and reported. A site map, including all affected off-
site areas, showing 2ach point of sample collection snall
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also be provided. Participation in a Quality Assurance
Program (QAP) as described in NRC's Regulatory Guide

4.15, "Quality Assurance Programs for Radiological Monitoring
Programs (Ncrmal Cperations) -Effluent Streams and the
Environment" (February 1979) shall also be discussed in

the EMP plan.

Upcn NRC's review and approval, the EMP :hall be added to
the license and any subsequent change or modification of
the approved EMP shall regquire that a specific license
amendment be initiated by the licensee.

The EMP plan shall provide a time schedule providing the
date when each phase of the EMP will become operational.
For new license aaplicagts. t least one year of pre-
operational monitoring shall be required. For existing
facilities, a realistic time schedule shall be implemented;
however, all phases of the tMP shall bte operational

within 120 days of NRC's approval of the EMP plan.

The NRC's Office of Inspection and Enforcement shall
conduct periodic on-site inspections of both the actual
environmental monitoring systems/locations, as well as
all reports and records of such an EMP to ensure that the
actual operations of the EMP are within the approved EMP
license conditicn.

Each licensee shall provide an EMP report every six months, as
required in 10 CFR 40.£5, "Effluent Monitocring Reporting
Requirements.” The report should contain the specific information
as outlined in Section 7 "Recording and Reporting Results" of
NRC's Regulatory Guide 4.14, supra.

As a license condition, each license shall be reguired to
submit, in conjunction with its every six months EMP report
(EMPR), its own 40 CFR 190 compliance assessment for MNRC
review and action, as described below.

a.

Such an assessment shall be based on data gathered by the
licensee from the approved EMP as discussed above. Such
data gathering shall include a semiannual survey of land
use (i.e., residences, grazing, water wells, etc.) in the
area within 8 km (5 miles) of the mill. Any difference

in land use from that previously reported shall be discussed
and evaluated with respect to 40 CFR 190 compliance. In
order to minimize records keeping and formal reporting
requirements, while still maintaining a reasonable and
timely review of the EMP, annual averages based on the
immediate nast two consecutive six month reporting periods
shall be used for the compliance assessment and reporting
requirements.
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b. Dose evaluyation using site specific input parameters

shall be completed using the standardized procedures
delineated in Attachment A - "Dose Calculational Guidancze"”,
which are based on NRC's draft Regulatory Guide RM#802-4,
“Calculational Models for Estimating Radfation Doses to
Man from Airborne Radicactive Materials Resulting from
Uranium Milling Operations”. These attached tables are
provided to allow the rapid dose calculational assessment
of environmental menitoring data. Variations in specific
assumptions made in Attachment A will be considered by
the staff upon request. Also, it is permissible to
subtract out the contribution from background and
extranecus scurces as determined from measured concen-
trations at background locations.

c. As necessary, a licensee shall indicate in the report

what corrective action is being taken if ncn-compliance
is determined. Zach licensee shall complete its initial
40 CFR 190 compliance assessment and shall submit its EMP
report for NRC review and appruval prior to July 1, 1981;
and subsequentliy within &0 days after January 1 and

July 1 of each year thereafter, so long as the licenses is
active.

once each year, the NRC shall review and complete its own
indecendent cetermination of each licensee’'s EIMPR and 40 CF

190 compliance assaessment. Such a review shall consider the
influence of extranecus scurces (e.3., mining and transportazion
activities) and any ancmalous data [e.3., the indication of
erronecus data generated during sampia collection or sampie
analysis).

a. The NRC Prgject Manager (PM) shall review all submittals,
and shall primarily be responsible for all approvals,
license amendments and verification of 40 CFR 19C compliance.

i. Upon determination of compliance to 40 CFR 190, the
PM will document such findings via a brief Memoranaum
to File (standardized form meme) for the subject
iicense within 30 days of receipt of reports submitted
under 2(c).

ii. Upon determinaticon of non-compliance to 40 CFR 190,
the PM shall assure that the licensee take any
necassary corrective actions and shall issue specific
license amendments as required to accomplish this.
This may require differentiating extranecus sources
such as background, mining and transportation activities;
obtaining site specific meteorological data, conducting
short-term studies, etc. as shown in Phase 1 ¢f
Figure 1 above.
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ii1. The "M shall review any variance request per 40 CFR 190.11,
and shall initiate appropriate licensing action as
required. The EZPA shall be notified whenever a
variance is granted.

iv. The WMUR PM for 40 CFR 190 Complience assessment
snall issue a brief annual report summarizing the
results of the individual license compliance reviews.
This report shall also consider the cumulative dose
to any member of the populaticn due to exposure from
releases from multiple mill facilities in the general
area. The EPA shall be provided with a copy of this
summary report for their review and comment.

The PM shall pericdically review and esvaluate the tMP, EMP

reporss, and 40 CFR 190 compliance assessments, and shall

eliminate any recuirements that experience shows t0 be nonessential
or shall require specific actions necessary to show compliance.

For examplie, if the airborne concentration measurements show

that there is no need to continye radium-225, or thorium-230
analyses, then such requirements shal! e 2liminated from the

EMP. As shown in Phase 2 of Figure 1, efforts will be made to
streamline the pericdic compliance assessment effort by prescribing
specific concentration levels which, based on experience and

in combinaticn with other readily cbservable parameters related

to mi11 operations and local land use, could be relied upon %o
determine compliance.

Predictive Modeling

Figure 3 - "NRC 40 CFR 130 Assessment of Prospective Milling Operations”
shows a diagram c¢f the various steps to be followed by the NRC
Project Manager in Jicensing reviews.

L)
.

A1l existing data, e.g., source term, environmental monitoring
data, land use, population distribution, meteorclogy, etc.,

shall be gathered and reviewed by the NRC Project Manager
(PM).

The NRC PM shall complete an independent radiclogical assessment
to 40 CFR 19C compiiance based on predictive modeling using
methodology as described in Regulatory Guide RH#302-4.

These assessments shall be documented in the Environmental
Impact Statement (EIS) or environmental appraisal conducted in
support of the licensing action. These assessments shall
consider the cumulative dose to any member of the pcpulaticn
due to exposure from releases from muitiple mill facilities in
the general area.
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APPENDIX A

Jttacnmgnt A
Jose Calculational Guidance

The astinated dose received Sy any member of the general popuiation shall be
calculated bised on the applicable sotential wxposure of the nearest
resident in the off-site area Surrounding the mill site. The total dose
shall be the ™ of the external exposyre (i.e., due %o radiation sources
outside the bdedy) and of tre internal exposure (i.e., radicactive materials

within the body). Doses which are due 2 Sackground and extraneous sources
should e subtracted from these measured at the nearest receptor. The
contribution from non-mill sources (e.g., mining and trsnspor+ation activities)
should also be detarmined based upon actual measurements at representative
Sack3yround locations.

External Radiation Zxposure -

—
.

The sirect radiation expcsure may Se assumed < be equal %2
the actual personal c® envircnmental dosimesric data less
the aporopriate background contribution.

Internal Radiation Exposure -

[RS]

The total dose to organs (e.g., lung, Sone, wnole becy, etc.)
snall be evaluatad based on summing 217 applicable human pathways,
sych as:

a. Innalation of Airborne Particulates -

The measur2¢ airgorne concentration muitipiied by the
e

dose conversicn factors as given in Table A-

o. ingestion of Contaminated Foed and Milk -
The measured ccncentration in the food product mult
3y the dose conversion factor as given in Table A-2
through (c).

ipled
(a)

Ingestion of Meat or Milk frem Livestock Grazing on
Contaminatag Vegetation -

O

The mneasured concentration in vegeta:fon (
in grazing areas) multipliied by the dose ¢
factor as given in Tacle A-3(a) and (B).

2.3., grasses
cnversicn

Ingestion of Contaminated Water -

“
.

The measured concentration in potable water mgl:i;!fed
Sy the dose conversion factor as given in Table A-4,



e, Ingestion of Meat or Milk from Livestock Watered on
Contaminated Water -

The measured concentration in water used by livesiock for
watering purposes multiplied 5y the dose conversion
factor as given in Table A-5(a) and (b).

[f any of the human exposure pathways as given above are not in evidence

at a mill site, then that dose contributicn obviously does not need to

be considered here. The total dose for each critical organ shall be
obtained by summing the dose due to 2ach radionuclide of the uranium

decay chain series (i.e., uranium, radium-226 and thorium-230) and through
each pathway, 1.e., inhalation plus external exposure plus any applicable
ingestion pathways. Since 40 CFR 190 excludes the dose due o radon and its
daughters, the dose contribution from lead-210 and polonium=210 Nave seen
excluced from these assessments of actual environmental monitoring data.
Howaver, the dose due to the inhalation pathway shall be of orimary concern,
with the other pathways providing supplemental information regarding possible
exgcsure. Additionally, a thorough evaluation of tackground conditicns must
be compieted so that any contributicn due to the mill operations (i.e., value
measyred at point of receptor less applicable background Tevel) may be
adequately assassed.

The zoint of receptor data must be reviewed in connection with other environmental
and effluent menitcring data, and other agpropriate infarmation or assessment tools
(Such as computar niodeling wnere this may ce nelpful), in cases wnere extranecus
scurces may cause calcuylated doses to exceed the 40 CFR 130 17mi%s sr where
anomaious data may te encauntered.



Table A-]
Dose Conversion Factors for the Inhalation of Airborne Particulates
(Mi11iRem per pCi/ms)*

Whole
Radionuclide 3ody Scne Lung
u-238 4.32 79.2 158
u-234 4.92 79.5 180
Th-230 186 3980 3220
Ra-225 30.9 309 €610

"The 30-year dose cgmmitment for each year of
axposure to 1 pCi/m= of each_radionuclide for an
adult breathing rate of 20 m=/day. Particle size
of 1.55 um AMAD (i.e., mean diameter ¢¥ 1 um and
censity of 2.4 g/cm3) Seing representative of
uyranium cre. The Quality Factor for alpha radia-
tions is 10. The tctal decse per grgan is the
sunmation of doses due %o sach radionuclide.
(Final CEIS, NUREF-Q706).



Table A-2(3)
Cose Converson Factors for Ingestion of Contaminataed Meat

(Mi11iRem per %%1)'

Radionucliqe dhcle Body 3one Liver Kidney
U-238 3.35 E-03 6.01 g-02 0.C 1.37 E-Q2
U-234 4.05 €-03 6.55 E-02 0.0 1.56 £-02
Th-230 4.46 £-03 1.61 €-Q1 9.16 £-03  4.42 £-Q2
Ra-225 3.50 E-Q1 3.60 £+C0 4,45 £-04  1.28 £-02

*The 50-year dose commitment for each year of ingestion of contaminatad
mea:. The above factors correspond 0 an adult ingestion rate of 78.3
kg/yr of meat (beef, poultry, pork, mutton). (Regulatory Guide RH#802-4).




Tatie A-2(5)
Cose Conversion Factors for Ingestion of Contaminated tdibie Vegetation

(MilliRem per g%io

Radionuclide #hole 3cdy 3ore Liver Kidney
u-238 2.38 £-03 4.03 £-02 0.0 9.13 £-03
U-234 2.71 E-Q3 4,35 £-02 0.0 1.04 £-02
Th-230 2.99 E-03 1.08 £-01 6.14 E-03 2.97 E-Q2
Ra-225 2.42 £-01 2.42 £+00 3.01 E-ud 8.56 £-03

*The 5Q0-year dcse ccrmitment for each year of ingesticn of contaminated

edidle vegetation.

(9]

fo0d preparation was
assumed, and an aduit ‘1,es°;~n rate of /yr total aefe;a:
‘wces:‘on rate, as well as uniform concent en ‘**'-”'*"t al
vecetasle tyces. Should data be oresente concentration of
edizle above ground vegetables, C.; pctatces, Cr; and other .ei-w
greund vegetahles, Cs; then the following weighted concentration

-~

Cy should be used whan multiplying the ascve dese factars:

A factor of 30% activity reducticn throug
fi
n

‘

C, = 0.33 C; +0.58 C, +0.05 C,

Table 5 of Regulatory Guide RH#802-4 details the Sreakdown of
vegetable censumption.



Taple A-2(¢)
Jose Conversion Factors for Ingestion of Contaminated Milk
(Mi1liRem per pCi/1)*

<adionuclide whole Sody Zone Tver Kidney
U-238 5.90 E-03 3.57 £-02 .0 2.28 £-02
U-234 §.72 E-Q3 1.09 £-01 0.0 2.59 E-Q2
Th-230 7.41 £-03 2.68 £-01 1.52 £-Q2 7.35 E-Q2
Ra-225 5.38 £-Q1 5.98 £+00 7.46 E-04 2.12 E-02

*The 3C-year commitment for each vear of ingestion of contaminated milk.
These values are based on 2n adult consumption rate of 130 liters/ve:r.
Since children drink greater guantities, the resultant dose is much
nigher for younger zecple. Ocse conversion factors, as befsre, are far
iduits. Proper dosa conversion factors and milk consumption rates
for other age grouss are presented in Regulatory Guide RH#802-4.



Table A-3 (a)

Oose Conversion Factors €ar Ingestion of Meat from Cattle

Grazing on Contaminated Vegetation
gCi

(Mi11iRem per EE-}'

Radicnuclide Whole 3cdy Zone Liver Kidney
y-238 §.04 E-05 1.02 E-03 0.0 2.33 E-04
J-224 §.38 £-05 1.11 €-33 0.0 2.65 E-04
Th-230 4.46 £-35 !.ST.E-C3 3.18 £-05 4,42 -4
2a-228 9.18 £-33 9.18 £-02 1.15 £-05 3,25 £-04

*The $0-year dose commitment for each year of ingestion of mea

ibove values are 2ased on the “ollcwing.

PR

i) Animal uptake of vegetation: 30 kg/day

i) Envircrmental transfer coefficients: /zCi/kg \

| msC Y/
\oLi/cay)

Ra - 5.1 x10

111) Adult meat ingesticn rate: 73.1 kg/year

-

-.'e

iv) Adult ingestion dose conversicn factors (see Regulatory Guide RH#802-4)



Table A-3(b)
Cose Conversion Factors for Human Consumption
of Milk from Jairy Cows Ingesting Contaminated Vegetaticn

Mi114 2Cive
(Mi11iRem per S

Radionuclide =~ Whole Sody 3one Liver Kidney
U-238 1.80 E-04 3.03 €-03 0.0 §.534 -4
y-234 2.05 E-Q4 3.31 E-03 0.0 7.89 £-04
Th-230 1.85 E-06 6.70 £-05 3.30 E-CS 1.284 .05
Ra-2258 1.76 £-02 1.76 £-01 2.20 E-0S §.25 £-04

30-year dose ccmmitment for each year of ingestiom of milk. The
ve values are basaed cn the follcwing:

i) Animal uptake of vegetaticn: 30 kg/day
ii) Envircrmental transfer ccefficients: oCi/%g
pCi/cay
U -6.1x10¢
™ - 5.0 x 106
Ra - 5.9 x 10-4

§i1) Adult consumpticn of milk: 130 liters/year

2 L1 B \
iv) Adult ingesticn dese cenversicn fac+ors (see Requlatory Guide =K#202-4)



Table A-4
Dose Conversion Factors for Human Consumption
of Contaminated Water

(Mi114Rem per 2%1)'

Radionuclide Whole Sody 8cne Liver Kidney
U-238 1.68 E-02 2.84 £-0 0.0 §.48 E-Q2
U-234 1.57 E-Q2 3.09 E-Q1 .0 7.36 E-Q2
Th-230 2.11 E-02 7.62 £-01 4.33 £-02 2.09 E-Q1
Ra-228 1.70 E+CQ 1.70 £+01 2.12 E-Q3 §.03 £-02

*The 50-year dose commitment for each year of ingestion of contaminated
water. The abcve values are basad con an average adult consumption
rate of 270 liters/year (Regulatory Guide 1.109) and acult ingesticn
dosa conversion faciors (Regulatory Guide RH#802-4).



Table A-5
Cose Conversion Factors for Ingestion
of Meat from Cattle Watered on Contaminated Water

(Mi11iRem per 2%1)-

Radicnuclide Whole Body 8one Liver Kidney
U-238 6.04 £-05 1.02 £-03 0.0 2.33 E-04
U-234 6.88 E-05 1.17 E-03 0.0 2.65 E-04
Th-230 4.46 £-08 1.61 E-03 9.16 E-0S 4.42 £-04
Ra-225 9.18 £-03 3.18 £-02 1.15 E-05 3.25 E-04

*The 30-year dose commitment for sach year of ingestion of meat.
The abcve values are basaed on the follewing:

i) Animal uptake of water: 30 Titers/day
11) Environmental transfer coeficients: (oCi/kg )
U-3.8x10% E
™ - 2.0 x 1074
Ra - 5.1 x 1074

i11) Adult meat ingestion rate of 78.3 kg/year

iv) Adult ingestion dosa conversion factors (see Regulatory Guide RH#802-4)



Table A-5(b)
Jose Conversion Factors for Human Consumption
of Milk from Dairy Cows Watered on Contaminataed Water

(Mi119Rem per E%i)'

Radionuclide whole 3ody 2cne Liver Kidney
U-238 2.16 £-C4 3 5 E-Q3 0.0 3.33 z-04
Uy-224 2.46 £-C4 3.98 £-03 9.0 3.47 £-04
Th-230 2.22 £-36 8.03 £-05 4,56 £-06 2.20 E-08
Ra-228 2.12 E-Q 2.12 £-01 2.84 £-05 7.50 £-04

*The 50-year dose commi‘ment for each year of ingesticn of milk.
The abcve values are hbasad on the fallowing:

i) Cafiry animal intake rate: €0 liters/cay

i1) Adult ingestion milk rate: 130 liters/year

fi1) Envirormental transfer ccefficients: f:Cf}T‘:er‘
U - 6.1 x 107 \EE
™ - 5.0 x 106
Ra - 5.3 x 1074

iv) Adult ingesticn ¢ o { 0
iv) Adu gesticn dose conversion factors (see Reg latory Guide 3W#802-4)
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.3. Znvironmantal Protecticn 2gency - Tisle 40 Cade of Federal Regulations
Part 180 - Subchapter F, "Enviranmental Radiaticn Protecticn Standards for
Nuclear Power Operaticns* (40 CFR 130).

U.S. Nuclear Regulatory Comission - Regulatory Guide 4.:4, "Radiolegical
fluent and Invircrmental Monitoring at Uranium Mills® (April 1820),

S
Assurance Programs for Radiological Monitoring Programs (Normal Qperaticns)
(44

|
J.S. Nuclear Regulatory Commissicn - Regulatory Guide 4.15, "Qualisy
Tuent Streams and the Envircrment" (February 1979).

rc

3. Nuclear Regulatory Commission - Regulatery Guide RH#802-4, "Caleuyla-
vicnal Mcdels for Estimating Radiation Dosas to Man frem Airscrne
Radicactive Materials Resulting from Uranium Milling Operaticns* (drafe,
May 187%). ’

U.S» Nuclear Rsgulatery Commission - Regulatory Guide 1.109, "Caleylation
¢f Annual Ccses %o Man from 2cutine Relzases of Reactor IfFluents for e

Purzcse of Zvaluating Compliance wish 10 CR Part € » Appendix I*
(Revisicn 1, Octcber 1957).

(A am-

J.3. Invircmmental Prazection Agency = Fina! Znvirsnmenta! Statement,
<o FR 130 Znvironmental Radiation Protection 2eguiremenss far Normal
cperaticns cf Activities in the Urnaium Fuel Cycle,” 22

! . SFA T20/4-78-018.
\iCvember 1575)
.. S. Envircnmental Praotectizn Agency - Part IV - Supplemental "ralysis-137s,
cnvircnmental Analysis of the Uranium Syel Crcle," EPA 520/4-76-317.

- - -
wdiy 1378). -

U. S. Nuclear Regulatory Commission - "MILD0S Computer:Coce User's
Manual”, 8y G. N. Gnugnoly and 2. E. Mar=in (May 1380].

U. S. Nuclear Regulatory Commission "Final Genertc Znvironmenta) Impact
Statement on Uranium Mi1ling", NUREG-070§ (Septemper 1380).



