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40 CFR 150 COMP'.TANCE ASSESSMENT FCR NRC LICENSED
URANIUM RECOVERY FACILITIES AS OF DECEMBER 1, 1380

1. INTROOUCTIOH

Under Title 40, Code of Federal Regulations, Part 130, Subchapter F, Radiation
Prot ~ion Programs, the U.S. Environmental Protection Agency (EPA) promulgated
“Env.) ..mental Radiation Protection Standards for Nuclear Power Operations”
which provides Timits for the radiation doses received by members of the

public in the general environment as the resul. of operations which are part

of the nuclear fuel cycle. Effective December 1, 1980, each uranium milling
facility® shall conduct its sperations in such a manner to assure that the
annual radiation dose equivalent of 25 millirems to the whole body, 75 mill’ rems
to the thyrcid, and 2% aillirems to any other organ of any member of the

public is not exceeded. The U.S. Nuclear Regulatory Commission (NRC) is
responsibie for implementing and enforcing this standard at its licensed
facilities.

This report is issued in conjunction with orders amending tie NRC licenses of
uranium mil] operators to establish programs of 40 CFR 190 compliance. It
describes the NRC's Division ¢f wWaste Management-Uranium Recovery Licensing
8ranch (WMUR) evaluation of the best available information about the axisting
situation at each NRC licensed facility with regard %o meeting the standard.
It describes the specific licensing actions which are neeced %o meet the

40 CFR 190 standard.

The general conclusion of this evaluat-on is that it is likely each NRC facility
is operating in such a fashion that the standard is being met. Over the past
several years, mill operators have committed t3 tailings management programs
which include controlling the blowing of tailings which is the greatest source
of radiclogical releases from a milling facility. These controls are in
addition to contrel of other mill emissions required to meet existing environ-
mental protection regulations for the publiic health and safety (for example,

10 CFR 20 "as Tow as reascnably achievacle” (ALARA) control requirements).”*

All uranium extraction facilities, including mills, in situ operations and
heap leach facilities. The Edgemont mill site and the other sites selected
for remedial actions (i.e., at inactive mill sites designated by P.L. 35-504
or offsite areas where tailings have been used) have been excluded from

40 CFR 130 compliance during the remedial action work phase.

**NRC staff "Uranium Mil] Tailings Management Performance Objectives," May
1377, required controlling the blowing of tailings. Final NRC milling
regulations (Appendix A to 10 CFR 40, Criterion 8) which were effective on
Novemper 17, 1980, require that dusting from diffuse sources, such as tailings
and ore pads, De controlled according to written operating procedures develcped
Oy cperators. To supplement these regquirements, the staff has been reguiring
that weekly inspections be performed Dy cperators to determine that procedures
are being followed and to evaluate the effactiveness of cust control measures.



Cn the basis of the analysis described in this report, the staff has identified
ne specific additicnal operational control measures required of licensees just
to meet 40 CFR 190. Hcwever, Decause of the complex nature of the prodblem of
firmly distinguishing radiclogical doses from the milling operation from those
caused Dy sources not covered by the standard, full implementation will be
iccomplished Dy the phased program discussed below.

2. 40 CFR 13S0 IMPLEMENTATICN PROGRAM

The NRC's program for implewenting 4C CFR 130 is fully described in WMUR
technical pesition paper "Compliance Loterminalion Procedures for Znvironmental
Ragiation Protection Standards frr Uraniim Recovery Facilities 40 CFR 190,
Jecemper 1580," hereafter referred to simp 'y as COP and attached as Snclaosure 1.
8riefly, compliance will be determined prinarily through an envircnmental
monitoring program (EMP) at each facility wiich provides cdata on actual radio-
activity concentrations to which individuals near mills may be exposed.

Secause such individuals will be exposed to radicactivity from sources other
than the mill which are not covered by 40 CFR 190,* the envircnmenta! monitoring
programs also measure concentrations at background locations. These background
measurements will then be used to determine the impacts which are occurring as

a result of the mil] cperations aicne. Predictive model estimates of afrsite
ragicactivity concentraticns involve making numerous assumptions and simplifica-
tions about impertant, but frequently uncertain, factors such as mil) releases
and atmospheric transport. However, environmenta! monitoring data should
indicate directly what such actual concentrations are.*® The primary burden

of assessing monitoring data and determining compliance with stancards lies

with Ticensees. These assessments will be done periodically and reperted to

NRC for review.

It may realistically require as much as a year's worth of effluent and enviren-
mental monitoring to firmly establish whether compliance exists at mills
particularly where they are close to the 1imit or where there are significant
nearty sources of radicactive emissions such as uranium mines which are not
covered Dy the Standard. (This pericd is termed Phase [ of the several phase

*Releases not covered by 40 CFR 130 include: raden and raden daughters; natuyral
background; mining operations and associated activities; transportatiocn of
ores; mill decommissicning and decontamination; accidental mill releases; and
releases from the mill pricr <o December 1, 1980 and associated ground
contamination.

**Predictive mcdeling is conducted by the staff in evaluating the effects of
prospeci:ve licensing activities to icentify potential problem areas znd to
help determine what mitigating and monitoring measures are needed. The
predictive models may also be useful in interpreting monitoring data. For
example, they can Se used to model the impacts of mill releases aione. These
medels can, therefcre, help in distinguishing the contributions to measured
concentraticns macde by such releases from those made by cperations not
covered by 40 CFR 190.




40 CFR 130 implementation program described in the COP.) At some amills, much
of this time will have to e spent on the fine tuning of the menitoring and
analysis program that is normally required in setting up such programs to
assure they are operating properly and producing reliable cata. Some time

#1171 also be reguired to sort out the contributions being made by other sources.
In addition, some short-term, special envirenmental measurements and special
stuaies of the effectiveness of selected emissir control measures may also be
required.

within a year, it is anticipated that airborne concentration and/or dose
action levels (which may be higher than 25 millirems accounting for contribu-
tions from other sources), in combination with specific cperational contral
measures and levels, will be established as the threshold for determining
compliance with the Standara. (This is Phase Il of the implementation program
described in the COP.) The attainment of such dose action levels and simpiified
complance cetermination procedures will reduce costs of implementaticn,

el minate uncertainty on the part of the “icensee, regulatory agency and the
oublic (particularly in cases where there are significant extranecus sources)
ang assure that the need for remedial action, if it exists, is identified most
expeditiously.

3. DESCRIPTION OF CROERS

in connection with its actions to upgrace uranium milling operations cver the
oast saveral years and t0 meet orcad requirements of the Naticnal Environmental
Policy Act (NEPA), tne staff established requirements for comorehensive effluent
ing environmental menitoring programs at mills.* The cperational status of

SuCh programs varies Detween mills depending largely upon when Ticensing
envirormental reviews were performed (that is, reviews in connection » (th
Ticense issuance, renewal or major amencment). The arders being issue+ in
connection with this report are generally intended only to supplement ‘e

EMPs already required and to assuyre that acequate, comprehensive progra . are

in place and cperating as scon as is practicable at all mills, and that
operators are analyzing data from such programs to determine whether ar not

trev are complying with the Standard. Specifically, the orders do the following:

] establish cetailed site-specific environmenta) monitoring programs
where they have nct aireacy been estadblisned, or make needed = ior
modifications to existing programs.

o estaplish schedules for installation of, or modification to,
monitoring programs where needed.

*Staff tecnnical positions on such monitering programs were developed in 1373
and incorporatec into formal NRC regulatory guidance (Regulatory Guide 4.13,
‘Raciclogical Effluent and Environmental Monitoring at Uranium Mills") in
April of 1380.



0 invoke quality assurance requirements for monitoring programs where
they do not now exist. Related to this, where the lower limits of
detection (LLD) of existing monitoring programs are not adequate to
determine compiiance with the Standard, the required LLDs are specified.

0 require assessment Dy operators of doses at the nearest residence
using monitoring program data to determine whether mill operations
are in compliance.

o require periodic reporting of monitoring data and dose assessments
to NRC for review. OQuring the initial phase (Phase I of CDP, Figure 1)
of implementing the Standard, particularly close NRC followup will
be required. Therefore, the reporting of operator assessments is
being required as monitoring data is gathered (on a quarterly basis).
(After the compliance status at each mill is finally cetermined
(Phase II of COP, Figure 1], less frequent reperting will be reguired).
Ouring the initial phase of 40 CFR 190 implementation, the reguirement
to provide notification of noncompliance (e.g., 10 CFR 20.4805(c),
when 2ffective) is suspenced.

0 require the identification and characterization of all significant
neardy sources of radicactivity not covered by the Standard. In
several cases, this may involve conducting short-term menitoring
programs to establish the precise contributicns of such extraneous
sources.

4, APPROACH TAKEN IN INITIAL ASSEZSSMENT
4.1 Genera]

In connection with the orders being issued and as the first step in implement-
ing 40 CFR 180, the staff has assessed the situation at each mill with regard
to meeting the Standard. Wwhile, as stated above, lack of sufficient enviren-
mental menitoring data has prevented making final and firm determinations of
compliance, these assessments provide a solid base of information upen which
the lTater assessments Dy mill ocperators and NRC staff (Phase [ assessments)
can be conducted. For examp’2, they identify or emphasize tie specific areas
where environmental monitoring and related information gathering efforts
should be directed. It was only by performing tnese assessments that the
staff was able to cdetermine what would be a reascnable way of impiementing the
Stangard (that is, develop the program described in the COP) and, more specif-
ically, to develop the orders which are being issued. Furthermore, these
assessments are intended to assist the public and other government agencies in
understanding the status of efforts to comply with 40 CFR 190.

The assessments performed by the staff have considered all relevant informa-
tion that was available at each facility. In a few cases, this has included
scme environmental menitoring cata (e.g., airborne radicactivity concentrations
at the nearest receptor and other locations near the aili). 1n all cases, some
information about mill operaticns, abcut site features such as topography and
metaoroicgy, and atcut local land use has been avai'aple o permit initial



interpretation of existing envircnmental monitoring data. This information
has also permitted estimating cffsite radicactivity concentrations by use of
predictive models.

Tha staff began the process of assessira mills in terms of 40 CFR 190 several
years age during preparations of envircmental impact statements and assessments
for major licensing actions. These assessments were completed 4sing predictive
medels since virtually nc environmental data was available at that time.

Eight milis were evaluated in this manner, and the results of these assessments
have been incorporated directly into this report. QOver the past six months,

the staff has performed predictive mcdel assessments for tne six cases where
Ticensing actions have not led to .uch previously documented assessments.

4.2 Radicnuclides Considered

40 CFR 190 dose 1imits exclude contributions from radon and its daughters. It
appears from the documents (e.g., "40 CFR 130 Environmenta’! Radiation Protection
Requirements for Ncrmal Operations of Activities in the Uranium Fuel Cycle-Final
Environmental Statement”; EPA 520/4-76-016, 1376) prepared by the EPA in
promulgating the Standard, that this exclusion was intenced to apply strictly

to radon, its short-lived daughters, and its long-lived daughters (lead and
polonium) which grow in after raden is released. The latter case is aistin-
guished from the ~zlease of Tead and polonium directly from ore in stockpiles,
ore being processed, or from the tailings disposal areas. The exclusion was
made in recognition of the fact that there is no practicable way to capture
raden in an operaticnal situation since it is an inert gas.

The staff has excluded radon and all of its daughters from its assessments for
two reasons: (1) by tne plain reading of the Standard they are excluded, and
the EPA documentation supporting it does not explicitly contradict this reading;
and (2) in the real environment there s no way to distinguish between the
radon daughters which grow in before or after release from the mill facility.
while the distinction between daughters growing in befecre z.d after release
could be made through use of predictive models, such models cannot and will

not be the dasis for determining compliance. Therefore, the same approach was
taken in predictive assessments as was done with environmental menitorine .ata
assessments--all radon daughters have been excluded.

4.3 Solution Reccvery Facilities

In situ Teaching and byproduct recovery facilities are uranium milling facilities
covered by the 40 CFR 130 standard; hcwever, no particulates are produced by

the nature of the process where there is no yellcwcake dryer. [n these cases,

as well as R&D facilities, compliance guestions were resolved by virtue of the
small scale of operation or the lack of applicable emissions. Because of the
radically different “ature of such facilities from conventicnal mills, they

will not be required to axplicitly follow the COP to show compliance with the
Standard. If yellowcake dryers are installed in such facilities, this position
will have to be recunsicered.




4.4 EMP Data Assessment

Available monitoring data was examined for all facilities. Airborne radic-
actwa*:y concentrations for offsite locations were summarized, and dose

cnversion factors (as detailed in Attachment A of the COP) for the inhalation
pathvay were used to cetermine potential dose commitments to the nearest
receptor. while data on radon daughters exists in some cases, these were not
considered in this assassment.

4.5 Predictive Assessment

The ass.lct ons, equations, and methods used by the staff in its predictive

*ac ological assessments are prasented in the "Generic Envircrmental Impact
Statement (qE"‘ for Uranium Mi1ling" (NUREG-0706) and in U.S. NRC Draft

Regulatory Guide IM 302-4, "Calcu! aticnal ”06015 for Estimating Radiation

Coses to Man from Airoorne Radiocactive Materials Resulting from Uranium Millin ng

Creration,” May 13979. MILDCS is a computer code developed By the staff to

execute its racie] ogwcal assessment methccoiogy. it is described in the

document "MILDCS Computer Cocde User's Manual” oy G. N. Gnugneli and D. E. Nar'in

(May 1380). The basic assumptions, input and information neecded %o use MILIOS

are summarizec in Appendix 1.

Cne cf the aCst 5'~n"‘cant assumpticns in predictive modeling assessments is
the estimation >f releases cf *ad*oac**a‘ty from a facility. There is some
Jncertainty regarding such releases, particularly from the tailings impouncments
and cther diffuse dust-producing operations such as ore storage anc .ardTa-g
Unlike point source emissicns which can Se menitored with a relatively simple
stack device, these emissions are not readi’y measured. Morescver, the effective-
ness of stack emission control devices can De estimated (where no emiss »n
measurements are available) with reascnapbie accuracy based on a few 2a ily
cotained facts about mil! operations and equipment design. 0iffuse sources

are alsc not easily determined Decause they are not steady emissions. Wing-
blown surface amissions are episcdic in nature; dusting occurs primarily

during pericds of high wind. Furthermcre, the staff has limited information
about the actual effectiveness of dust control measures that are being used.

Te deal with this uncertainty and to assure consistency in the predictive

wcce! assessments, the staff nas adopted certain standard assumptions about
control of emissions. For evample, all facilities were credited with 20 percent
control of areas susceptib’e "o dusting. Available information concerning

this matter is hignlignteg ir the assessments which follow. In general, this

is an area where close attenticn must De paid to 40 CFR 190 implementaticn at
gach mill.

In many cases, the most significant potential pathway of exposure is the
ingestion pathway. In its assessments, the staff initially adepted the standard,
conservative meat anc vegetable consumption factors delineated in draft NRC

Reg. Guide RM 302-4. One-hundred percent of an individual's meat and vegetable
consumpticn s assumed %o be produced near the mill and, therefore, subject ¢
contamination from mill effluents. Grazing locations were first assumed to Ce

in the near vicnity of (about 0.5 im from) the mill restricted area bouncaries
and not necsssarily near the nearest receptor location. ~hese conservative



fcod production and consumption assumptions led in some cases to doses far in
excess of 40 CFR 120 limits. where this occurred and local conditions are
<nown to be such that the assumed food consumption factors are likely to be
unrealistic, these factors were adjusted. For example, it is not likely that
catt’e will graze very near the mill at all times, particularly where the
controlling ranch itself is far from the mill. It is important that uncertainties
which exist concerning the ingestion pathway (production and consumption

patterns) be resoived in the initial 40 CFR 190 implementation efforts.

Airberne emissions only are considered Dy the staff in its assessments. There
are no discharges of tailings solutions to surface streams from uranium mill
facilities. Some seepage occurs from tailings impoundments and associzied
evaperation ponds, but in no case is there known consumption of cortaminated
jrouncwater. The environmental monitoring orograms which have beer estap-
'ished incluce mornitoring of groundwater. Infsrmation on land use being
required in connection with this and cther recznt 'icensing actions will
srovide neeced information about use of wells near mills. These efforts will
identify any problems, if they exist.

3.  RESULTS OF INITIAL ASSESSMENTS

Taple 1 provides the names and locations of the 15 NRZ licensed uranium milling
-

facilities of concern in this report.

The summary results of the predictive mecceling 3ssessments are presented in
Tatle 2 and Table 3 provides the specific exposure sathway cose commitment
evaluations. A corilete discussion of the sredictive ncceling assassmerts for
six facilities, wh :h were not previocusly Jocumented in 3 recent final enviren-
mental statement (F.S), is provided in appendices, as follows:

Appendix 2: Federal-American Partners, Docket No. 30-4492
(FAP), Gas Hills, WY

Appendix 3: Pathfinder Mines, Docket No. 40-2259%
Gas Hills, WY

Appendix 4: Pathfinder Mines, Qocket No. 40-68622
Shirley Basin, WY

wn

Appendix Petrotomics, Cocket No. 40-8633

Shirley Basin, WY

Appendix 5: Rio Algom Humeca, Docket Nc. 40-2084
Lisbon Valley, UT

Appendix 7: Exxon Minerals Highland, Docket No. 40-8102
Converse Co., WY

The general conclusion of the staff is that it is 1ikely each of the NRC
Ticensed facilities is meeting the Standard. In many cases, predictive model-
ing assessments using generally conservative assumptions and input parameters



Table 1 NRC licensed uranium recovery facilities

Docket License Expiration
Name Location Number Number Date
1. Atlas Minerals Moab, UT 40-3453 SUA-817 04-30-84
2. Bear Creek Uranium Co. Converse Co., 40-8452 SUA-1310 07-31-82
(Rocky Mt. Znergy Co.) WY
3. Exxon Minerals Converse Co., 40-8102 SUA-1139 07-21-78*
-Highland Mill wY
4, Federal-American Gas Hills, Wy  40-4492 SU, =667 01-31-76*
Partners
S. Energy Fuels Nuclear B8landing, UT 40-8681 SUA-1358 08-31-84
white Mesa Mill & OBS**
€ Minerals Exploration Cu. Sweetwater Co., 40-8584 SUA-1350 02-28-84
Sweetwater Mill WY
7. Pathfinder Mines Gas Hills, WY 40-2259 SUA-672 01-31-83
8. Pathfinder Mines Shirley Basin, 40-6622 SUA-442 09-30-82
wY
8. Petrotomics Company Shirley Basin, 40-0659 SUA-551 34-30-81
wY
10. Plateau Resources Shootering 40-86%8 SUA-13N 09-30-84
Canyon, UT
11. Rio Algom ta Sal, UT 40-8084 SUA-1119 09-30-82
Humeca Mill
12. TVAR*x Edgemont, SO 40-134) SUA-816 09-29-76
13. Union Carbide Corp. Gas Hills, WY  40-299 SUA-648 01-31-86
14. United Nuclear Corp. Converse Co., 40-8602 SUA-1356 05-31-84
Morton Ranch WY
15. wWestern Nuclear, Inc. 40-1162 SUA-56 12-31-85

Split Rock Mill

*Timely Renewa)
**0BS denotes ore buying station.
xx%Not considered to be subject to 40 CFR 130 cumpliance since this facility has

Jeffrey City,
wY

been incperative, and the plans for site decommissioning and decontamination
are being finalized and will be reported in an EIS.



Table 2 Composite 50-year dose commitments to the individual receiving
max imum exposure, for one year, for each milling facility

Composite Dose

Commitwents  * mrem Date and
Facility Name Operating Company Whole Method of
and Location And Docket Number Body Bone Lung Dose Prediction Reference
1. Atlas Minerals Atlas Minerals Corp. 2.4 34.6 4.8 January 1979, UDAD FES NUREG-0453
Moab, Utah 40-3453 and HERMES Codes Table 4.4
2. Bear Creek Rocky Mt. Energy Co. 0486 6.14 0.782 July 1979, NRC Environ-
Converse Co., WY 40-8452 MILDOS Code mental Impact
Appraisal for
Amendment to
License SUA-1310
July 31, 1980
3. Exxon Minerals Exxon Minerals 0.847 12.2 13.9 January 1981, Appendix 7
Highland, Converse 40-8102 MIiLDOS Code
Co., WY
4. FAP, Gas Hills, WY  Federal-American 0.649 17.4 35.9 January 1981, Appendix 2
Partners 40-4492 MILDOS Code
5. Energy Fuels Energy Fuels Nuclear 1.40 15.0 2.24 May 1979, UDAD FES NUREG-0556
Nuclear, White 40-8681 Code Table 4.8
Mesa, Blanding, UT
6. Minerals Explora- Minerals Exploration Co. 0.0081 0.0831 0.038 December 1978, FES NUREG-0505
tion Sweetwater, 40- 8584 UDAD Code Table 4.3

Sweetwater Co., WY

*Composite dose commitments are the sum of direct exposure and the ingestion pathway exposure, as displayed
in Table 3.



facility Name

i

and Location

Operating Company
And Docket Number

Table 2 (continued)

Pathfinder Mines
Gas Hills, WY

. Pathfinder Mines

Shirley Basin, WY

. Petrotomics

10.

12.

13.

14.

Shirley Basin, WY

Plateau Resources
Shootering Canyon

Garfield Co., UT

Rio Algom
Humeca, Lisbon
Valley, UT

Union Carbide
Gas Hills, WY

United Nuclear
Morton Ranch
Converse Co., WY

Western Nuclear
Split Rock
Jeffrey City, WY

Pathfinder Mines Corp.

40-2259

Pathfinder Mines Corp.

40-6622

Petrotomics Company
40-6659

Plateau Resources Ltd.

40-8698

Rio Algom
40-8084

Union Carbide Corp.
40-299

United Nuclear Corp.
40-8602

Western Nuclear Inc.
40-1162

Composite Dose
Comm | tments

Whole

Body Bone
0.599 11.4
1.61 18.0
0.696 9.75
0.135 3.60
0.528 11.0
0.97 12.4
0.08 0.34
2.0 24.2

UDAD and HERMES
Codes

mrem Date and
Method of
Lung Pase Prediction Reference
15.7 January 1981, Appendix 3
MIiLDOS Code
6.56 January 1981, Appendix 4
MILDOS Code
9.58 January 1981, Appendix 5
MILDOS Code
6.63 July .79, UDAD FES NUREG-0583,
Code lable 4.7
23.5 January 1981, Appendix 6
MILDOS Code
! Bl July 1980, MILDOS  FES NUREG-0702
Code Table 4.6
0.28 February 1979, FES NUREG-0532
UDAD and HERMES Table 4.2
Codes
11.8 February 1980, FES NUREG-0639

Table 4.9

0l



lahle 3 Direct exposure «nd ingestion exposure pathways dose
commitments tor each milling facility

Divect Exposure Location Ingestion Exposure
Location of Individual  Dose Commitment, wmrem Corresponding Dose Commitment, mrem
Facility Name Receiving Maximum Whole Lo Max imum Whole
and Location Divect Exposure Body Bone Lung Ingestion Dose Body Bone Lung
1. Atlas Minerals Tex's Tour Center, 2.0 29.6 /4.4 Grazing, 2.7 km 0.4 5.0 0.4
Moab, Ul 8 km L SE-Meat

2. Bear Creek Carson Rancn, 7.6 km 0.020 0.373  0.316 Vegetable ingesiion 0.466 5.71 0.466
Converse Co., Nt 7.6 km Nt; Grazing,

L

y. Minerals

. Pathfindey

WY 1.4 km NE-Meat

3. Exxon Minerals Fowler Ranch, 4.3 km 0.208 5.5 13.3 Grazing, .5 km W- 0.639 6.62 0.639
Highland Nt Meat
Converse Co. ,
WY

4. AP, Gas Hills, FAP Housing Camp, 0.624 17.1 35.9 Grazing, 1.24 km 0.025 0.258 0.025
WY 0.55 km WNW NE-Meal

5. Enerqgy Fuels 4.5 km NNI 0.06 1.00 0.90 Vegetable ingestion 1.34 14.0 1.34
Nuclear, White 4.5 km NNE;

Mesa, Blanding,
ul

Baivoil, 35 km Nt
Exploration

Sweelwaler,

Sweclwater Co., WY

Mines Gas
Hills, WY

Lucky Mc Camp, 3.0 ENE

0.0021

0. 340

Grazing, 1.9 km
N-Meal

Grazing, 2.5 km
NE -Meat

Vegetable
ingestion, 3.0 km
ENE, Grazing,

1.4 km NNEL-Meal

0. 0vb

0.25%9

0.076

2.65

€. 206

0.25%9



Table 3 (continued)

Divect Exposure Location Ingestion Exposure
Location of ladividual  Dose Commitment, wrem Corresponding Dose Commitment , mrem
Facility Name Receiving Maximum Whole vo Max imum whole
and location Direct Exposure Body Bone Lung Ingestion Dose Body Bone Lung
8. Pathfinder Heward Ranch, 8.0 km £ 0.092 e 53 5.04 Vegetable 1.52 15.5 1.52
Mines Shirley fngestion, 8.0 km E;
Basin, WY Grazing, 1.47 km
NNW-Meat
9. Petrotomics Shirley Basin, 3.2 kw S 0.168 4.23 9.05 Grazing, 1.68 km 0.528 $.52 0.528
Shirley Basin, NI -Meat
WY
10. Plateau Mining Camp, 5.6 km N 0.135 3.60 6.63 N/A - “ -
Resources
Shootering
Canyon,
Garfield Co.,
Ul
I1. Rio Algom Tratler Park, 2.5 km N  0.395 9.65 23.4 Vegetable 0.133 1.36 0.133
Humeca, Libson ingestion, 2.5 km
Valley, UI N, Grazing, 0.57 km
SW-Meal
12, Union Carbide J&E Ranch, 8.7 km NE 003 0.65 0.87 Vegetabie 0.94 .7 0.94
Gas Hills, WY ingestion, 8.7
km NE, Grazing,
1.4 km ENE-Meat
13. United Nuclear Fowler Ranch, 10 km N 0.06 0.08 0.26 Vegetable ingestion, 0.02 0. 20 0.02
Morton Ranch 10 km N; Grazing,
Converse Co., 13 km NW-Meat
WY

14. Western Nuclear Claytor Ranch, 1.6 km £ Not Available
Split Rock,
Jelfrey City,
WY

Vegetable ingestion,
16 km t; Grazing,
2.7 km ENE-Meat

Not Available

cl
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indicate that the facilities are well within limits In a few cases, computed
doses are close to or in excess of the limit. This is believed to be the
result of conservative issumptions made in t-e asses;ments; in these cases,
the staff's generally positive conclusions are based on environmental monitor=
ing data (albeit limited amount of data), and other site specific information
which is available as discussed below. In any case, “"inal determinations
await the environmental monitoring data to be generated.

The following discusses only those facilities where a 40 CFR 130 predictive
medeling assessment has been performed specifically in connection with this
report. The assessments of other facilities are documented in the FES's cited

in Table 2. Also discussed here are facilities where environmental data exist
that wer2 not previcusly documented in NRC environmental assessments. The
following narratives highlight those areas where special attention must be paid
fn the environmental monitoring and data gathering efforts which will be required
Oy the orders being iss.ed at this time. Facilities to be discussed are:

0 Federal-American Partners (FAP) (40-4432)
) Pathfinder Mines, Gas Hills (40-2259)
) Pathfinder Mines, Shirley Basin (40-6822)
0 Atlas Minerals (40-3453)
0 Rio Algom Humeca (40-3084)
0 PevLiotomics (40-6653)
2 Exxon Minerals Highland (40-8102)

This report discusses individual assessment results for each facility. However
40 CFR 180 limits exposures to any individual in the public from all facilities
fn the nuclear fuel cycle. Therefore, the staff has evaluated exposures in
thcse regions where severai or more mills are operating near each other. This
situation exists in the Gas Kills and Shirley Basin regions of Wyoming. In

Loth cases, staff computations indicate that the increase to dose at the nearest
residence of a facility may be significantly impacted by other facilities.
Notwithstanding this, it appears as though the Standard may still be met in such
situations. Discussion of these regional situations is presented in Section 5.8.

The narratives which follow include: a brief description of the site; presen-
tation of environmental monitoring data and predictive model assessment results;
brief description of extraneou. sources of radicactivity near the mill facility
(i.e., those activities which are not covered by 40 CFR 190); and a discussicn
of the significance of available information with emphasis on those areas
needing special attention in the ‘nitial implementation efforts.

5.1 Federal-American Partners (FAP)

Jocket Number: 40-4492
Location: Gas Hills, wyoming

.-1.1 Site Description

The FAP facility is located in the Gas Hi'ls of Wyoeming. This region is a
heavy uranium milling and mining region, and is also used for livestock grazing
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and as a wi'dlife range. Other uranium processing facilities in the area are

the Pathfinder Mines facility (2.4 «a NE), the Union Carbide facility (13 ka

NE) and the Westarn Nucirar facility (35 wm Sw). The local area is characterized
by rolling terrain, broken Ly dry washes typical of the Wyoming high plains.

The nearest residence is located at the FAP housing camp (0.55 km W) which

houses anproximately 155 people who are primarily FAP facility employees and
their families.

5.1.2 EMP Data and Results

Tne FAP menitoring program used continucus air samplers to monitor U-nat,

Th=230, and Ra-225 concent®-ations at the North and South ends of the FAP camp
(0.55 n W), and at the Puadle Springs Ranch (4.3 wm WNW). The air samplers
ccerated satisfactorily, but the laboratory analysis was not adeguats to

detect lTow concentraticns of the radicnuciides U-nat and Ra=226. The lowest
‘evel of detection (LLD) achieved for these radionuclides was 0.01 pCi/m3®, to

be compared with the LLD of 0.0001 pCi/m® as recommended in NRC Regulatory

Guide 4.14. These higher LLDs for uranium and radium (e.g., 0.01pCi/m3) would
result in Tung dose estimates of 1.69 ang 56.1 mrem, respectively; whereas,

the more sensitive LLDs (e.g., 0.0001 pCi/m*) would result in lung dose estimates
of 0.C .89 ana 0.661 mrem, respectively. Tierefore, only the Th-230 data were
considered. The lower limits of detection for radium result in doses greacer
than the 40 CFR 130 Timits. At the lower limits of detection for uranium,

doses are much smaller than those corresponding t¢ measured therium concentrations.

The measured Th-230 airborne concentrations and corresponding computed crgan
doses from the FAP program are snhown in Table 4.

Table 4 FAP (Docket No. 40-44382) environmental monitoring data assessment

*Average S0-Year Dose Commitment, mrem
Location Concentration (pCi/m®) Whole Body  Bone Lung
A. Puddle Springs Th=230 0.0130 2.16 77.4 41.9
Ranch, 4.3 «m WNW
8. North £nd of Th=230 0.0123 2.04 73.2 39.6
FAP Camp,
0.54 «m WNW
C. South t-d of Th=230 0.0117 1.%4 89.6 37.7
FAP Camp,
0.30 im SW

¥Station A data averaged for pericd Septemper 1379 to April 1380;
Station B data averaged “or period September 1579 to April 1980:
Station C data averaged for periocd March 1380 to Apr¢l 1380.
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5.1.3 Predictive Assessment

The assumptions, inputs, and results of %he predictive assessment are detailed
in Appendix 2. The critical individuals are those liviij in the FAP housing
camp. The ingestion values presented in Table 5 reflec: site-specific informa-
tien, such as local food produ tion and consumption pat.erns. As can be seen,
the major impact results from .nhalation and external cxposure and not from
ingestion.

Table 5 Projected 50-year dose commitments resulting from one year
of operation at the Federal-American Partners Facility
Location: FAP Housing Camp

30-Year Dose Commitment, mrem

whoie
Pathway 8ody 3cne Lung
Inhalation and External Exposure 0.624 17.1 35.9
Meat Ingestion® 0.025 0.258 0.025
Total Organ Doses 0.848 17.4 35.9

*These estimates assume that noc more than 10% of an individual's meat intake can
be produced in the immediate area.

5.1 4 Extranecus Sources of Radioactivity

Other sources of radicactivity, such as mining operations and raw cre storage
areas, are prevalent throughout the Gas Hills region. In particular, several
onen-pit mines, as close as a guarter of 3 mile away, cperate to the west-
southwest and the southwest of the FAP camp. Winds blow from this area to the
FAP Camp 45X of the time. In contrast, winds blow from the FAP mill and
tailings pond towards the FAP housing camp about 14% of the time. No unusual
terrain feaatures exist in the area which would significantly affect polliutant
transport.

5.1.5 Discussion

Concentraticns presented in Table 4 are significant in that, considering

therium alone, doses greater than 25 mrem are computed. However, given the
proximity and generally upwind location of mining activities, it is likely

that the majority of the dose contributicn is from such extraneocus suurces.

Local meteorclogical data indicates that winds blow from mining operations
towards the FAP camp about 45% of the time. The Puddle Springs Ranch location,
4.8 kiTometers from the mill in a generally upwind direction, monitors background
concentrations. The air sampler at the Puddie Springs Ranch measured background
concentrations of Th=230 which are actually higher than those measured at

either end of the FAP camp.
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In evaluating the question of what is contributing to the measured concentra-
tions, the staff has observed that a natural cementing effect is provided by
gypsum in the tailings solids. As a consequence, surface dusting frem the
potentially greatest emission scurce at the mill is controlled to a large
degree. This further indicates that emissions from the mill are likely much
less of a contributor to measured concentrations than mining activities. On
the other hand, computed doses exceed the Stamdard at this mill. The projected
lung dose at the FiP camp of 35.9 mrem (see Table 5) results from several
factors. The FAP camp is quite clese to the mill (only 0.55 km away, albeit
in the prevailing downwind direction). Lacking firm evidence to the contrary,
ore storage, handiing and crushing operations (see Appendix 2, Table 2.4) are
assumed to be minimally controlled. Close attention will have to be paid to
such cperations during our initial 40 CFR 190 imp.ementation phase (Phase I)
it the FAP mi'l to assure adeguate control measures are taken. In any event,
uitimate cetarmination that mill cperations are in conformance will come from
the environmental menitaring program to be conducted.

On the basis cf the preceding discussion, it has been concluded that the
licensee should be required to achieve the LLDs recommended in Regulatory
cuige 4.14 in order tc cbtain more accurate EMP data. The licensee has also
been reguired to conduct short-term air sampling at a location between the
mines and the camp and <o correlate the measured rasults with meteorclogical
data in order to differentiate the milling from the predominant nonmilling
sources.

§.2 Pathfinder Mines Corporation

Jccket Numger: 40-2259
Location: Gas Hills, wyoming

5.2.1 Site Description

The Pathf nder Mines Corporation facility (PMGH) is located in the Gas Hills,
wyoming. This is a region of heavy uranium milling and mining, and is also

used for livestock grazing and as a wildlife ~ange. The other uranium processing
facilities are the FAP (2.4 km SW), the Union Carbide facility (11 km 'E) and

the Western Nuclear facility (4J km SW). The local terrain is characterized

by rolling terrain broken by washes typical cf the Wyoming high plains. As

shown in Appendix 3, winds are generally from SW and WSW 45X of the time in

this arez.

The PMGi' housing camp (3.0 km ENE) is the nearest receptor to the mill facility.
It i= al.» downwind of several cpen-pit mines and ore storage pads. There is

a st_ep articline ridge between the mill tailings ponds (1-2 km N) and the
housing facility. This ridge does not directly intercept the transport of
pollutants between the mill and camp, but may alter wind direction patterns in
the camp area. There are no other terrain features in the area that would
greatly alter pollutant transport avaluations.
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5.2.2 EMP Data and Results

Annual average concentrations and corresponding computed organ dose commitpents
for each menitering location are shown in Table 6. Three low-volume air
samplers were used in the 1379-80 monitoring program. Station A was located

in an area representative of natural, undisturbed background conditions (i.e.,
there are no immediate mining or ore transportation activities). As axpectead,
the measured concentrations were lowest for this sampler. Stations C ang 8

are located at the ncrth and south ends of the PMGH housing camp, respectively.
Jcses calculated bascd on the measured concentrations exceeded 40 CFR 130
Timits for both of tiese stations.

Table & Pathfinder Mines Gas Hills (Docket No. 40-22%9)
environmental monitaoring data assessment

Aver ge 30-Year Dose Commitment, mrem
Location Concentration (pCi/m3) Whcle Sody Bcne Lung
A. Station A,* U=nat 0.0027 0.012 vl J.4%6
8 m SW Ra-226 0.00069 0.0216 0.21 4,53
of mill Th=230 0.0012 0.199 7.14 3.86
(Background)
Total 0.233 7.57 8.9%
8. tation B, ** U=nat 0.0108 0.043¢ 0.858 1.87
Scuth end of Ra-22 0.0060 0.185 1.85 39.7
camp Th=230 0.0084 1.06 38.1 20.56
(Nearest
receptor)
Total 1.30 40.3 62.2
C. Station C,** U=nat 0.0062 0.0286 0.492 1.08
North end Ra-225 0.0042 0.130 1.30 27.8
of camp Th=230 0.0022 2. 365 3.3 7.08
Total 0.524 14.9 35.9

*Data iveraged for the entire year, 1973.

**Data averaged for the entire year, 197 and for the lst and 2nd Quarters of
1380.

5.2.3 Predictive Assessment

The assumrtions, inputs, snd results of the predictive assessment are de*tailed
fn Appendix 3. The critica! individuals are those living in the PMGH housing
camp. Based on site-specific information, such as local foed oroduction and
consumption patterns, the MILDOS ingestion values which assumed 100% local

R R e R R R VLR



18

production and consumption were adjusted to reflect this more ac.urate informa-
tion and are summarized in Table 7. Since the local foed productior and
consumption is minimal, the major impact results from the inhalation and
external exposure pathways and n % from ingestion.

Table 7 Projected 5C-year dose commitments res,iting from cne year
of operation at the Pathfinder Mines Gis Hills Facility
Location: Pathfinder Mines Gas Hills Housing Camp

S0-Year Dose_Commitment, mrem

Pathway who'e Zoay Zone Lang
Inhalation and External Exposure 0.183 5.22 7.7%
Meat I[ngestion* 0.14 1.7% 0.14
Vegetable Ingestion* 0.036 Q.43 0.036
Total Organ Doses 0.36 7.40 7.97

*These estimates are based on information which indicates that no mere than 5%
of an inaividual's vegetable intake and 10% of an individuz 's meat intake
are produced in the immediate area.

5.2.4 Extraneous Sources of Radioactivity

There are several major nonmilling sources in the area neardy and upwind of

the camp. Two open-pit mines and six low-grade ore dumps are located upwind
(SW) of the housing camp less than a kilometer away. Winds blow from this
mining area towards the PMGH camp 45% of the time. High=grade ore is stockpiled
Jowind (WSW) of the housing camp about two kilcmeters away.

5.2.5 Discussion

Information is available to conclude that such nonmill sources prebably
contribute the greater part of the radicnuclide concentrations measured at the
PMGH camp. As shown in Table 5, measured concentrations lead to dose estimates
which exceed the Standard. Concentrations measured at the south end of the
camp (at Station 8) are about 50% nigher than those measured at the north end
(Station C). The winds blow from the direction of the mill and tailings for an
equal period (nc more than 13% or tne .ime) toward Stations C and B. Consequently,
Station 8 should not measure higher concentrations than Station C, if the mill
or tailings pile were the major source of emissions. [f, however, the mines
and cre piles to the south of the camp wery the major source of emissions,

then the expected concentration trend would be as observed here; i.e., higher
at Station B than at Station C.
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It is not possible to accurately differentiate the exact percentage of dose
due to milling versus nonmilling activities based on the existing monitoring
program data because the background monitor does not pick up these nonmilling
sources. In order to differentiate the amount of airborne radicactivity
contributed by the mill and tailing ponds from that contributed by the mines
and ore pads, the NRC has required short-term, supplemental monitoring studies
to determine if the predominant contribution at tha camp is from the mining
and transportation activities, and not from mil] effluent releases.

As discussed in Appendix 3, the Pathfinder Mines Gas Hills mil]l (PMGH) uses a
semiautogenous process that results in minimal emissions of ground ore. There
is a high-efficiency wet-scrubber on the yellowcake stack. Tailings pond
emissions are greatly reduced because the natura) gypsum content causes natural
cementing of the tailings solids which precludes the resuspension of tailings
by wind. People live 3 km east of the mill in the PMGH housing camp which is
downwind of the mill about 15% of the time. The tailings ponas are northwest
of the camp, and winds from the northwest occur about 11% of the time. A
steep ridge stands between the camp and the tailings pile; hence, releases

from the tailings probably do not impact upon the PMGH camp. Based on these
considerations, dose commitments to irdividuals due to mill releases would nct
De expected to exceed those allowable under 40 CFR 120. The computer results
(see Appendix 3) also indicate that the projected offsite airborne radifoactivity
concentrations should be much Tess than were actually measured if milling
activities were the only source of radiocactivity.

The final compliance assessment must depend on information gathered from the
licensee's revised environmental monitoring program. This program, which
should be completed in early 1381, includes short-term air sampling at a
Tocation between the camp and the mining activities which are suspected as
making the biggest contribution to exposure, and correlating wind speed and
direction data with the measured results.

5.3 Pathfinder Mines Corporation

Docket Number: 40-6622
Location: Shirley Basin, WY

5.3.1 Site Description

Pathfinder Mines Corporation, Shirley Basin Uranium Mill is in an area of

plains and rolling hills about 12 km (45 miles) south of Casper, Wyoming.

Land use in Shirley Basin is dominated by mining and milling activities.

General grazing and limited hunting occurs in the area but no farming activities
are conducted in this semidesert wilderness area. The nearest residents are

at the Heward Ranch (8.0 km E) and in the town of Shirley Basin (8.0 km §).

5.3.2 EMP Data and Results

There was no recent offsite environmental monitoring data available (e.g.,
data at the nearest receptor).
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5.3.3 Predictive Modeling

The assumptions, inputs, and results of the predictive assessment are deta‘led
in Appendix 4. As shown in Appendix 4, the inhaiation and external exposure
pathway dose commitments to individuals at the Heward Ranch are twice the dose
commitments to individuals in the town of Shirley Basin. Also, the loca!
prevailing wind direction is towards the Heward Ranch (twice as often in this
direction than towards the Shirley Basin townsite). Ther.fore, it has been
concluded that the critical individuals are those 1iving at the Heward Ranch.
The estimated dose equivalent from the direct exposure patway and he inges-
tion pathway are given in Table 2. The bone dose of 18.0 mrem due to the
ingestion pathway is the largest dose; however, this is based on the conserva-
tive assumption that all meat is obtained from locally grazed cattle.

Table 8 Projected 50-year dose commitments resulting from one year
of operation at the Pa*hfinder Mines, Shirley BSasin Facility
Location: Heward Ranch

S3C-Year Dose Commitment, mrem

Pathway whole Bogy Scne Lang
Inhalatien and External Expcsure 0.092 2.53 5.04
Ingestion .52 15.5 1.52
Tctal Organ Jose 1.61 18.0 6.56

5.3.4 Extranecus Socurces of Radiocactivity

There is an open-pit mine 0.75 km N of the mill. Another larger open-pit mine is
1.0 km E of the mill between the mine pits and the Heward “anch which is 3.0 km £
of the mill. The differentiation of the dose contributicn due %o these other
extraneous scurces from those due tc milling has not been completed as of this date.

5.3.5 Discussion

Based on the preceding discussion of the predictive modeling, it appears that this
facility will be in compliance with 40 CF? 1390. However, in order to obtain con-
firma'ory environmental monitoring data, the licensee has been reguired to conduct
continucus airborne sampling at the nearest receptor (i.e., at the Heward Ranch).

5.4 Atlas Minerals

Docket Numper: 40-3453
Location: Moab, Utah

5.4.1 S5ite Description

The Atlas Minerals facility is located in southern Utah. Mining ana milling,
potash production, the cevelopment of other enerqgy scurces (2.3., gas and
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0''), and tourism are the significant industries. Some agricultural and
cattle raising activity exists in the area.

The mill is Tocated just nelow the mouth of Moab Canyon. Cliffs border the
miil un tha west, and high barren sandstone formations are located to the
nerth and east. The Colorado River flows 2long the sast and southeast border
of the mill. Onsite metecrology is available and indicates a prevailing
westerly to southwesterly wind. This reflects the channeling effects of the
surrounding tepography.

The nearest receptor is Jocated at Tex's Tour Center (0.8 km £) which frequently
1fes in the prevailing wind direction. The only other nearby receptor is at
Arches National Park (2.4 kn NW). The town of Moab (5 km SE) is the only

major population center in the area and had an estimated population of 4,810
pecple in 1975.

5.4.2 EMP Data and Results

An airborne particulate menitoring station was established in 1980 at Tex's
Tour Center, which is the nearest c:icupiable structure from the Atlas Mill
site. Data from this sampling station is only availaple for the 3rd guarter,
1380. The only other complete and reliable menitoring data was for an air
sampling station which was operated at the Arches Naticna) Park. Taple 9
below summarizes the 3rd quarter, 1380 data for both of these locaticns and
2150 shows the corresponding estimated organ doses due to the inhalaticn
pathway.

Table 9 Atlas Minerals, Moab Mi11 (Decket No. 40-3453)
environmental monitoring data assessment

*Average 50-Year Dose Commitment, mrem

Location Concentration (pCi/m®) Whole Boay 3cne Lung
Tex's Tour Center U-nat 0.0233 0.11 1.85 3.%4
0.8 km E Th=230 0.0014 0.23 8.33 4.51
Ra-226 0.0012 0.037 0.37 7.33

Total 0.377 10.56 16.38

Arches National U=nat 0.014 0.065 1.110 2.37
Park 2.4 m W Th=230 0.0015 0.249 8.925 4.33
Ra-226 0.0004 0.012+ 0.124 2.54

Total 0.325 10.159 3.34

*He 3rd Quarter of 1980.
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5.4.3 Predictive Modeling

The assumptions, inputs, and results of the predictive assessment for the
Atlas Mineral mil] are summarized in Table 10. The critica’ individuals are
the residents of Tex's Tour Center (0.8 km E). But since there is a component
of wind which channels towards Arches National Park Headgquarters (2.4 km NW),
this location was also considered.

Table 10 Projected 50-year dose ~=ommitment resulting from
one year of operatiocn at the Atlas Minerals Facility

Location: Tex's Tour Center

50-Year Dose Commitment * mrem

Pathway whole Body  Bcne Lang
Inhalation and External Exposure 2.0 29.6 74.4
Meat Ingesticn 0.4 S.0 0.4
Total Organ Doses 2.4 4.5 74.8

*l3timates taken from FES NUREG-(4523.

5.4.4 Extranecus Scurces of Radiocactivity

Numerous uranium mines are located throughout Grand County. The major ore
rescurce areas are the Uranium Mineral Relt (30 wm E£SE) and the 3ig Indian
mining district of the Colorado Plateau (30 km SE).

5.4.5 Discussion

[mpacts to the Arches Naticna! Park Headquarters were well below 40 CFR 19¢
limits and are presented in FES NUREG-0453. The predictive mode!ing dose
commitments to individuals at Tex's Tour Center indicate that 40 CFR 190
exposure 1imits may De exceeded. However, the uncertainties in estimating
pollutant dispersion in the Moab Valley with its drastic topegraphic variability
weakens the results of the predictive methodology. Also, additional recent
controls (such as keeping the surface of the tailings pond covered with solution
and covering the embankments with natural materials to reduce winablowing of

the ta‘lings) were not considered in the FES NUREG-0453 assessment. [t has

been concluded that direc* releases from nearby mining areas will have a small
impact on individuals at Tex's Tour Center because of the great distances
involved. Ambient concentrations measured at Tex's Tour Center probably

reflect ronmilling sources since ore is transported via trucks that pass
directly by Tex's Tour Center. The impact of the resuspension of ore due to
transportation activities in this area may need to be further evaluated based

on the results of future EMP data.
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The 50-year dose commitments as shown in Table 9 are based on an entire year's
exposure to the reported 3rd gquarter, 1580 average airborne concentraticns.
The estimated lung dose to an individual who would be continuously exposed at
Tex's Tour Center would be about 16.38 mrem, and about 9.84 mrem at the Arches
Nationa' Park. Some earlier data indicated higher airborne concentrations
were measured at Tex's Tour Center; however, as noted in licensee's reports,
and confirmed by aerial photographs of the site, the licensee has recently
taken effective control measures to minimize windblown tailings by covering
the tailings pile embankments with natural soils, and also by keeping the
exposed tailings surfaces in a wetted down condition by providing multiple
perimeter discharge points. To assure the adequacy of these operational
contrel measures, the licens2e has ceen reguired to maintain continuous air
s2mp’ing systems at both Tex's Tour Center and at the Arches National Park.
Acditional dose estimates shall be made as such supplemental menitoring data
pecomes availaple.

5.5 Rio Algom Humeca

Qocket Number: 40-8084
Location: La Sal, Utah

5.5.1 Site Description

The Rio Algom Humeca mill (Rio Algom) is located in the Lisbon Valley, south-
east of La 3a! Junction. The major activities in the region are the mineral
industry and tourism. The Lisbon Valley underground uranium mines are located
to the scuth c¢f the Ric Algom mill. These mines provide uranium ore to other
milling facilities such as the Atlas Minerals mill (30 km NW) as well as to
Rio Algom.

The area is characterized by rolling surface land with rock cutcrops along the
Lisbon Valley sides. The La Sal mountains (13 km N) dominate the area to the
north, and the country gently rolls down %o the valley which runs in a northwest
to southeast direction. Onsite metecroleogy indicates a flushing effect in

both directions along the valley (NW-SE) and a component from the scuthwest.

The nearest residence of significant impact is a trailer park (2.5 km N). The
Wilcox Ranch (4.0 km NNE), the Blankenagel Ranch (5.0 wn WNW), and the Redd Ranch
(5.3 km NNE) are the only other nearby residences.

5.5.2 EMP Data and Results

In 1979 and 1980, concentrations of natural uranium (U-nat) were grab sampled
at the B8lankenagel Ranch, Wilcox Ranch, and La Sal Junction. The measured
concentrations of U-nat and corresponding dose estimates are shown in Table 11.
The Rio Algom data are inadequate to permit a final assessment of compliance
with 40 CFR 150 because only U-nat was measured and these were optained by
grab sampling as opposed to continucus monitoring. Doses computsd based on
concentrations of uranium only were minimal (e.g., 1.49 mrem to the lung);
however, doses resulting from the inhalation of the other radicnuclides (e.g.,
radium and thorium) could be appreciable.



Table 11 Rio Algom (Docket No. 40-8084) environmental
monitoring data assessment

Location (Number

of Grab Samples Average Concen- S0-Year Dose Commitment, mrem
Taken) trations, (pCi/m3) Whole Sody Bone Lung
La Sal Junction, U-nat 0.006 0.0277 0.478 1.01

15 km NW (3ackground)
(Average of 7 samples)

8Tankenage! Ranch, U-nat 0.0088 0.0407 0.6%8 1.49
5.0 km WNW (Average .

of 7 samples)

wilcox Ranch, U-nat 0.0082 0.0240 0.413 0.879
4.0 «m NNE
(Average of 7 samples)

5.5.3 Predictive Assessment

The assumptions, inputs, and results of the predictive assessment are detailed
in Appendix 5. The maximum radiclogical impact from the Rio Algom milling
facility was projected to occur for an individual living year-rcund at the
Trailer Camp. This individual was assumed to consume meat taken from livestock
grazed near the mill (i.e., 10% Tocal meat intake) and vegetables (including
fruits) grown in a garden at the Trailer Camp (i.e., 5% local vegetaule intake).
The maximu projected bone dose was 11.0 mrem and the res.)tant dose commitments
for a resident of the Trailer Camp are summari-ed in Table 12.

Tatle 12 Project S0-ye.r dose commitments resulting from one year
of operation at the Rio Algom Humeca Faciiity

Location: Trailer Camp

50-Year Dose Commitment, mrem

Pat ay Whcle Sedy Scne Lung
Innhalation and external exposure 0.395 9.65 23.4
Ingestion* 0.133 _1.38 _0.133
Total Organ Doses 0.528 11.0 23.5

¥These est mates are based on information which indicates that nc more than
3% of an individual's vegetable intake and 10% of an individual's meat intake
ire produced in the immediate area.
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5.5.4 Extraneous Sources of Radiocactivity

The Lisbon Valley uranium mines supply the uranium sre to the Rio Algom facility,
as well as to the Atlas Minerals mill (30 “n NE). The minz shafts for the
varicus mines extend to the south-southwest of the mill site and the winds

blow from this mining area towards the Trailer Camp approximately 26% of the
time.

5.5.5 Discussion

The computer analysis indicates that the Standard is not exceeded a* the
Trailer Camp. The inhalation pathway is the major contributor to dase; Tung
dose is 23.5 mrem which is close to the limit. Credit for 80% control of
dusting from the tailings area was given as discussed in Section 4.5. This
may be an optimistic assumption at this mill at this time. Inactive tailings
dispesal areas appear from aerial photographs to be dry and susceptible to
dusting. Given the closeness of nearby residences and the predictive model
results, close monitoring of dust contr:l efforts is essential. There is no
actual monitoring data at the Trailer Camp but the licensee is required to
initall a comprehens? e monitoring program of the type set forth in Regulatory
Guide 4.14 which wili include monitors at the Trailer Camp. This program will
use continuous air samplers to monitor all radionuclides of concern (i.e.,
Ra-226 and Th-230, as well as U-nat which was the only nuclide previcusly
monitored).

5.6 Petroiomics

Jocket Number: 40-66359
Location: Shirley Basin, WY

5.6.1 Site Description

The Petrotomics' Shirley Basin Uranium Mi11 is located in a hilly area about
77 km (48 miles) south of Casper, in the eastern Shirley Basin area of Wyoming.
The nearest residences are in the town of Shirley Basin (3.2 km $) and at the
rHeward Ranch (8 km NE).

5.6.2 EMP Data and Results

Tnere was no available offsite environmental monitoring data (e.g., at the
nearest receptor).

5.6.3 Predictive Moceling

The assumptions, inputs, and results of the predictive assessments for the
Petrotomics facility is detailed in Appendix 5. The critical individuals are
those living at the town of Shirley Basin (3.2 km S). The estimated dose
equivalent from the direct exposure pathway and the ingestion pathway are
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given in Tab'e 13. The bene dose of 3.75 arem was estimated based on the
conservative assumption that 100% of an individual's meat intake is produces
in the immediate area. The projected Tung dose of 3.33 mrem at the town of
Shirley Basin was much higher than the lung dose projected at the Heward Ranzh
(8 km NE).

Table 13 Projectec 30-year dose comm:tments resuiting from
one year of cperation at the Petrotomics facility
Locatien: Shirley 8asin (Town)

SC-7ear Dcse Commitment, mrem

Pathway Who'e 2cay  Bone wang
Inhalaticn and External Expcsure 0.168 :753 9.08
Ingestion 0.528 5.82 0.s528
Total Organ Qcse 0.6%96 9.7% 3.38

o

.8.4 Extranecus Scurces of Ragioactivity

<

Surface mining cperaticns are concucted througnout this area; however, the
envircnmental impact of these amining activities nas not been evaluated %o
date.

5.86.5 Discussion

2ased on the computer 3ssaessment as summarized in Taple 13, the Petrotomics
facility is projected to be within compliance limits for 40 CFR 190, since the
estimated done and Tung doses were 2ach below 10 mream.

3.7 Exxon Minerals Highland

Jocket Numper: 40-3102
Location: Converse County, WY

5.7.1 Site Description

The Exxon Highland mine and mi1] complex is Tocated in an area of rolling
nills and st-eam valleys in the Powder River Basin region of wyoming. The
area in the immeciate vicinity of the site is used primarily for sheep grazineg
However, uranium mining and milling, as well as oi! and gas production, have
Secome significant factsrs in the county's economy. The nearest receptar
doewnwing of the facility s the Fowler Ranch (4.3 «a NE). Other ranches are
Tocated around the site, but ncne are in the downwind direction or as close as
the Fowler Ranch.
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5.7.2 EMP Data : 1 Results

There was no available offsite environmental monitoring data (e.g., at the
nearest recer ),

5.7.3 Predictive Modeling

The assumptions, inputs, and results of the predictive assessment for the

Exxon Minerals facility are detailed in Apperdix 7. The critical individuals

are these living at the Fowler Ranch (4.3 km NE). The estimated dose equivalent
from the direct exposure pathway and the ingestion pathway are given in Table 14.
The beone dose of 6.52 mrem was estimated based or information which indicates
that no more than 10% of an individual's meat intake is procuced in the immediate
area.

Taple 14 Projected 30-year dose commitments resulting from cre year
of operation at the Exxon Minerals Highland facility
Location: Fowler Ranch

S0-Year Dose Commitment. mrem

Pathway Who'e Scdy  Bone -ung
Inhalation and External Exposure 0.208 ° 5.56 13.3
Ingestion* 0.639 6.62 0.639
Total Organ Dose 0.847 12.2 13.9

*These estimates are based on information which indicates that no more
than 10% of an individual's meat intake is produced in the immediate
area.

5.7.4 Extraneous Sources of Radicactivity

Exxon cperates both :zurface mines and the underground Golden Eagle Mine
(5.5 km WNW) on the Highland site. However, the environmental impact of these
mining activities has not been evaluated to date.

5.7.5 Discussion

Since there was no available offsite ervironmental monitoring data, only the
dose estimates obtained from the MILDOS predictive modeling are available for
this assessment. Based on the information that only 10% of an individual's
meat intake is produced in the immediate area, the staff has concluded that
the Exxon Minerals Highland facility is Tikely to be within the 40 CFR 130
Timits. However, in order to obtain confirmatory environmental monitoring
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data, the licensee has been required to conduct continuous airborne sampling
at the nearest receptor (e.g., the Fowler Ranch).

5.8 Cumulative Impacts from Multiple Uranium Milling Facilities

Currently, there are two major areas of concentrated uranium milling. These
areas and the corresponding facilities are:

The Gas Hills Region, Wyoming

Federal!-American Partners (40-4432)
Pathfinder Mines (40-2259)
Union Carbide Corporation (40-299)

2. The Shirley Basin Region, Wyoming

Pathfinder Mines (40-8622)
Petrotemics Company (40-5639)

The 40 CFR 130 standard applies to the impact from all applicable uranium
milling facilities to any member of the general public. Those locat‘ans which
were suspected of receiving significant impacts from more than cne facility
were evaluated by summing .he impacts from each facility as calculated in the
fnadivicdual assessments. When the ingestion impacts were modified by realistic
consumption facters, impacts from the mulitiple mills did not result in any

40 CFR 190 concerns where these did not already exist. However, contributions
from more than one mill can be significant to the noint that they cannot be
ignored. As with the individual facilities, the staff considers it is Tikely
that the Standard will not actually be exceeded in such cumulative cases.

This is believed to be the case notwithstanding that some computed doses are
greater than 25 mrem, because generally conservative assumptions are made in
the predictive assessments. As mentioned previously, the ultimate evaluation
will be made with reliable monitoring of actual conditions at each receptor
location.

5.8.1 Gas Hills, Wyoming

Uncer the assumption that the ingestion contributions ts the dose to the local
residents would reflect local consumption and production, the Standard was
exceeded at the Federal-American Partners (FAP) Camp. However, the total
cumulative lung dese commitment of 40 mrem was composed primarily (30%) of
inhalation exposure from the FAP facility. In this case, the Pathfinder Mines
facility contributed 10% of the total cumulative impact and the Union Carbide
Corporation Facility a negligible amount. The Pathfinder Mines Camp exhibited
cumu'ative doses below the 40 CFR 190 limit, although the FAP facility contributed
as much as 18% of the total cumulative dose commitments to individuals at this
Camp.

5.8.2 Shirley Basin, Wyoming

The twe nearest resident locations are both within 8.0 km of noth mills,
althcugh the town of Shirley Basin is only 3.2 km from the Petrotomics mill.
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[t should be noted that both mills contribute significantly to exposure at
each of these locations. The critical pathway was meat ingestion to the
cumulative bone dose commitment. The total cumulative impacts were not more
than 29 mrem. The contribution from the meat ingestion pathway to the bone
from the Pathfinder Mines operaticn alone accounted faor over S0X of the total
cumuiative dose commitment from both mills. It was assumed that 100% of all
vagetables and meat consumed by the local population is locally produced.
Adjustments to the ingestion pathway were made for the impacts from the Gas
Hills Region uranium faclities (see, for example, Appendices 2 and 3). If the
same adjustments were made to the Shirley Basin Region uranium facilities, the
total cumulative dose commitments would 7ot exceed 40 CFR 190 limits. Combined
lung doses were computed to be well within 40 CFR 130 limits.

Table 13 Cumulative 30-year projected dose commitments %o individuals
from the operaticn of multiple milling facilities

Gas Hills Region, omin
(FAP) Camp ;atn??noer ¥1ies Lamp

Facility who'e Joay Bone Lung whole Scdy 3cne  Lung
FAP 0.65 17.4 35.9 0.10 2.14 3.%4
Pathfinder Mines 0.26 3.73 4.07 0.60 11.4 15.7
Gas Hills Total Impact® 0.9 2.1 40.9 0.70 13.5 19.2

Shirley Z2sin Region, Wycming

“eward 2anch Shirley 3asin Town
Facility Whole Scdy GSone Lung whole Sody BScne  Lung

Pathfinder Mines 1.81 18.0 6.56 1.46 5.6 3.92

Petrotomics Co. 0.80 9.77 .00 0.70 213 _9.58

Shirley Basin Total 2.41 27.8 11.8 2.16 25.4 13.5
Impact

*The Union Laroide Corporation Facility contributed a negligible impact to these

locations.

5.  SUMMARY

The Uranium Recovery Licensing 8ranch has evaluated the prospects for meeting

the EPA Standara (40 CFR 190) at each NRC licensed ‘acility. After rigorously
reviewing all available environmental monitoring zata and radiclogical assessments
contained in the Final Environmental Stataments as well as some supplementa’
predictive moceling evaluations, it appears that implementation of the 40 CFR

190 Standard w: ' be practicable.

At some facilities, 3 review of available envirormenta! menitoring data anc
the dose projections from the predictive analysis indicates that the estimated
offsite exposures may de very claose %2 the Standard. In some cases, critical
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measured concentrations at recepteors nearest the mill convert to greater than
25 mrem exposure to the lung. However, the staff has concluded that nearby
mining and ore transportation activities, which are excluded from the 40 CFR
190 Standard, are most likely the primary source of exposure to the nearest
receptor rather than exposures due to releases from the milling process. In
these cases, the immediate aim of the EMP will be to sort out contributions to
measured concentrations made by various sources to determine wnhat contribution
is made by the mill alone. Orders being issued to all facilities will require
quarterly dose assessment and reporting for the calendar year 13981 of the
envirenmental monitoring program data to permit the definitive determination
of compiiance with the 40 CFR 150 Standard. The orders also, as necessary,
require some upgrading of existing environmenta! monitoring programs to agsure
that data gathered are accurate and useful (for example, reguiring that a
quality assurance program be specified). Also, some changes in IMPs are

being made to assure that they are capable of distinguishing reguiated and
nonregulated sources of measured concentrations (for exampie, some short-term
monitoring studies at neardy mining activities are zalled for).

The 40 CFR 130 implementation program will not be disruptive or overly burdenscme
since operators are already requi~ed by license conditions imposed oaseg zn
existing reguiations related to the protection of public health and safety and
the environment to apply controls at the mill that shculd be sufficient to neet
the Standard. If it is later shown through analysis of the actual environmental
menitoring data that the Standard is exceeded, some additional operational
control measures will have to be developed and applied by the operator.

Prepared By:

Fregocy G. tadie George N. Gnugn
Project Manager

Approved By:

/7{!. '/‘.‘3.7/‘/:“ ("ZT;\

Hubert J. Miller
Section Leader
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Appendix 1
MILDCS Computer Code Analysis

The primary mechanism for executing the staff's predictive radiclogical assess-
ment methcdolegy is the MILDOS computer code. The MILDOS code is an NRC
revision of the UDAD IV code developed by the Argonne National Laboratory.

The staff's uranium mill radiclogical assessment methodeleogy is available in

the US NRC Oraft Regulatory Guide, Task 802-4, and in the FINAL GEIS (NUREG-0706,
Septemper 1980). Documentaticn for the MILDOS code is provided in the "MILDOS
Computer Coce User's Manual," by G. N. Gnugnoli and D. E. Martin (May 1380).
Tanle 1.1 presents a Tist of the necessary information used by the staff to
prepare the input stream for the radiological assessment of any uranium facility.

One of the most significant assumptions in predictive medeling assessments is
the estimation of releases of radicactivity from a facility. There is some
uncertainty regarding such releases, particulariy from the tailings impound-
ments and other diffuse dust producing cperations such as ore storage and
handling. Unlike point source emissions which can be monitored with a rela-
tively simple stack device, these emissions are not readily measured. More-
over, the effectiveness of stack emission control devices can be estimated
(where no emission measurements are available) with reascnable accuracy based
on a few easily obtained facts about mill operations and equipment design.
Oiffuse sources are aiso not easily determined hbecause they are nct steady
emissions. Wind-blown surface emissions are episcdic in nature: dusting
occurs primarily during periods of high wind. Furthermore, the staff has
Timiteg information about the actual effectiveness of dust control measures
that are being provided. To deal with this uncertainty and to assure sonsis-
tency in the predictive mode! assessments, the staff has adopted certain
standard assumptions about control of tailings emissions. For example, ali
facilities were credited with 80 percent control of areas susceptible to
dusting. where there is available information which bears on this matter, it
is highlighted in the assessments which follow. In general, this is an area
where close attention must be paid to 40 CFR 130 implementation at each mill.

Airborne emissicns only are considered by the staff in its assessments. There
are no discnarges of tailings solutions to surface streams from uranium mill
facilities. Some seepage occurs from tailings impcundment and asscciated
evaperation ponds, but in no case is there known consumption of contaminated
grouncdwater. The environmental monitoring programs which have been estaplished
include monitoring of groundwater. Informaticn on land use being reguired in
connection with this and other recent licensing actions will provide needed
information about use of wells near mills. These efforts will identify any
problems, if they exist.

Once the input is prepared, the code models the transport of effluents and the
mechanisms of depesition and resuspension to obtain environmenta! concentra-
tions in air, soil, and vegetation. For the purposes of 40 CFR 190 compliance
assessment, the following pathways of potential impact to human Seings were
considered:



Table 1.1 Basic parameters used for MILDOS input

Parameter

Description

Average ore grade

Secular equilibrium activity (in
pCi/g) of U-238, Th-230 and Ra-22%
in the ore

Annual ore processing rate

Yellowcake production rate

Product purity

Amount of product released to
atmosphere annuaily

Emission activity (in Ci’year) of
U=238 released to the ataosphere
from yellowcake operations

Ratio of thorium to uranium
released in yellowcake emission

Ratio of radium to uranium
released in yellowcake emission

Uncontrolled emission rates from
any one mill stack or vent

Percent reduction factor from stack/

vent emission control

Area of ore pad

Reduction factor for ore pad

Percent of U304in the
ore

Average ore grade x 0.8%5
s pCi U-238
s x 3.33 x 10 —--EU--

Metric tons of ore processed
By the uranium facility per
year

Metric tons of ye!lowcake
produced by the uranium
facility per year

Percent of Us04 in
yellowcake

0.1% of yellowcake product!

Yellowcake production rate

x product purity x 0.001 x .85
gu -9 Ci U=-238

3Ua0s X3.33x10 —gu

x 108 37

0.00s?
0.0011

5.0 x 10-3 to 1.0 x 10-2 percent
of annual ore processing rate?

Uncontrolled emission rates
are reduced to account for
emission control devices

Surface area of
ore storage pad

Accounts for spraying of water
or chemical agents to reduce
dust lToss from ore pad, ranging
from 0% to 50%



Tab'e 1.1 (continued)

Parameter
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Description

Area(s) for tailings impouncment(s)

Reduction factor for tailings areas

Racovery rate

Activity of U-238, Th-230, and
Ra-226 in sclid tailings

U=2:

LR o)

Th=230

Ra-226

Length of grazing seascn

Fraction of stored cattle feed
which is grown lccally

Fraction of zattie feed which
is pasture grazing

Acreage required to graze one
animal unit (450 kg) for one month

Surface area of
total impoundment, including
beach and pond

Reduction of dust loss rates by
liquid cover, chemical spraying,
water spraying, gypsum-cementing,
and so forth

Percentage of U;04 in ore which
is retained in the yellowcake
product

Specific unit activity in
pCi/g of =2ach nuclida in
tailings sclids

(100%-recovery rate) x secuylar
equilibrium ore activity

99.5% x secular equilibrium
ore activity

99.9% x secular eguilibrium cre
activity

Number of months per year in
which meat or milk producing
animals graze

Percentage of contaminated
feed which supplements grazing
intake

Percentage of contaminated
intake which is from pasture
in the immediate area around
the mill.

Amount of surface grazing
acreage required to feed one
cow and one calf (an animal
unit) for one month. Units
are in acres/AUM. (AUM =
animal unit month)



Tabie 1.1 (continued)

Parameter Nescription

Relative joint frequency of wind Jata reported by National
speed, direction, and stability weather Service

class

- The wind directions are
ordered: N, NNE, NE, ENE, E,
ESE, SE, SSE, S, SSW, Sw, wSw,
W, WNW, Nw, NNw.

- The wind speed classifications

in knots?® are: 0-3, 4-5, 7-10

11-16, 17-21, > 21

- The six Pasquill stability
classes in order are:

1. Extremely unstable

2. Mcdgerately unstable

3. Slightly unstable

4. Neutral

5. Mcderately stable

5. Very stable
Atmospheric mixing height The height (in meters) above

the surface through which
relatively vigorous vertical
mixing occurs

"4

U.3. NucTear Reguiatory Commission. Final Generic Environmental Impact
Statement on Uranium Milling. FGEIS NUREG-0706. September 1980.

2 APCD Mining Worksheet, prepared by William Reef, Colorado Department of Health,
for Enviro-Test, Ltd., March 1978.

3 This is the breakdown utilized Dy the National Weather Service (NWS) in
reporting data collected by NWS stations. In more conventioral units of
meters/sec, the wind speed groups are: 0.0-1.5, 1.6-3.2, 3.3-5.1, $.2-8.2,
8.3-10.8, > 10.8. Averaged wind speeds assigned to each group in meters/sec
are: 0.57, 2.46, 4.47, 6.93, 9.61 and 12.52, respectively.

4 U.S. Environmental Protaction Agency. Mixing Heights, Wind Speeds, and
Potential for Urban Air Pollution Throughout the Contiguous United States.
No. AP-101. January 1972.
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Inhalation of all radionuclides (e.g., U-nat., Th-230, and Ra-225)
in air except for released radon and its daughters.

2. External exposure by cloud immersion.
3. Externa) expasure by direct radiaticn from ground deposition.
4, Ingestion of jocally produced meat and vegetadbles.

In many cases, the most significant potential pathway of exposure is the
ingestion pathway. In its initial assessments, the staff acdepted the standard
conservative foed consumpticn factors delineated in the USNRC Draf: Regulatory
Guide, Task 302-4. In particular, 100% of an individual's meat and vegetadle
consumption is assumed to be procduced near the mill and, therefore, is subject
to contamination from mil] effluents. This conservative assumption resu’ted,
in some cases, to impacts wnich were in excess of the 40 CFR 130 limits.
However, whenever such cases did occur and the local conditions indicated that
the foocd production and consumption factors were too high, these factors were
adjusted. The reasoning behind thesa adjustments is as follows:

o Grazing Tocations were assumed to be in the vicinity (about 0.5 im
distance) of the nearest restricted area boundaries and not necessarily
at the nearest individual's residence.

o [ndividuals at trailer residences and nearty housing camps are
crimarily employed by the mills and do not raise thair own cattle
for meat consumption.

b] In most cases, loc2lly produced meat is consumed at the cattle
ranches where the grazing range of the cattle is, on the average,
further from the mills than the conservative locations near the
restricted area boundaries. The assumption stipulates that the
cattle graze at these nearby locations 100% of the time.

For the above reascns, the staff has made adjustments when site conditions
have indicated that more reasconable factors were warranted. However, the
Jncertainties which exist concerning the ingestion pathway, especially the
Tocal production and consumption patterns, are important issues to be resalved
in the initial 40 CFR 150 implementation efforts.

The ingestion of locally produced milk was considered where this pathway was
possible. But in most cases, the environment surrcunding a uranium milling
facility does not support vegetatle or milk ingestion pathways to pecple to
any significant extent and therefore, such milk and vegetation pathways have

frequently been excluded.

The final step is the determination of the 30-year dose commitments (in millirem)
to selected organs for each year of exposure to airborne concentrations at the
nearest receptor for the potential exposure pathways as listed above. In the
following section, uranium milling facilities were dealt with in a case-by-case
manner to evaluate the situation at the mill with regard to compliance with
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40 CFR 190 on the basis of site-specific as well as generic information. The
primary organs of interest were: the bone, the "mass averaged Tung" and the
whole body. DOose commitments from inhalation, external exposure and ingestion
pathways were computed for each organ. Each organ dose commitment is distin-
guished from any other by the specific dose conversion factor. Except for the
‘mass average lung," the dose conversion factors have been computed by the
Argonne Naticnal Laboratory's UDAD computer code. Each pathway and organ have
their appropriate dose conversion factor (see FGEIS NUREG-0706, Appendix C-3).
The "mass average lung" dose conversion factor was obtained by mass averaging
the dose conversion factors from the UDAD code for the nasopharyngeal, tracheo-
bronchial, pulmonary and lymphatic systems. This average accounts for the
lymph nodes' propensity for chronic radicactivity retention.

The MILDOS code modeled various sources of radicactive effluents and their
impacts upon designated individuals at specified populaticn locations. The
primary transport assumption was the basic straight-line Gaussian plume model
(FGEIS NUREG-0706, Appendix G-2). Airborne concentrations were calculated for
U-238, Th-230 and Ra-22G. Mechanisms such as the deposition of radicactive
particles and the resuscension of ground deposited particles were all accounted
for by the MILDOS computer code. The code thus computed concentrations of the
radionuclides in the environment, whereupon the dose convarsion factors were
appliea to cetermine the 30-year dose commitment to the various organs by the
appropriate pathway. The multiple pathway dosa ccmmitments were then summed
L0 obtain the total organ dose commitment for each year of exposure.

For the purposes of compiiance with the 40 CFR 190 Standard, *the input and
options used in MILDOS were simplified for the following reasons:

L Population doses were not considered in the standards.
2. 40 CFR 130 excludes doses due to the release of radon and its daughters.
3. Assessment is based on the expcsure due to normal operations over a

one year period and not over the projected lifetime of *he uranium
facility.
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Appendix 2

Gas Hills Mil1, Federal-American Partners
(Docket Number 40-4432)

The Federal-American Partners (FAP) Gas Hills Mill is in a hilly area of Wyoming,
about 30 km (50 miles) east of Riverton. The mill is licensed to process 860 MT
of ore per day. The Eluex process is used at the mill, with fon exchange carried
out in a resin-in-pulp circuit. The mil) processes ores from surface and under-
ground mines operated by FAP in the Gas Hills area. Mill tailings are being
pumped to 3 conventional aboveground impoundment formed by a peripheral earth
dam. Free liquid from the pond is pumped to a decant pond. The tailings pond

is projected to reach its maximum capacity by late 198].

Results

Taple 2.7 lists the dose commitments at the near2y Camp of the Federal-American
Partners urarium facility. This camp had a population of 155 people as of
1980. Table 2.7 shows the impacts from inhalation and external exposure
(direct exposure pathway) as well as impacts from meat ingestion. Parenthetical
entries in Table 2.1 take into account a 90% reduction of the impact from meat
ingestion. Information provided by the Frement County agricultura) cffice
fndicates that the meat ingestion dose contributions are =onservative. Most

of the catt’e raised in the envirens are shipped outside the regicn, and only

2 small numter are culled from the herd for local consumption. 8ased on
information confirmed by the licensee, it is still conservatively estimated
that no mere than 10% of the locally produced meat is consumed Dy any nearby
resident. In addition there are no gardens at the FAP camp, so the vegetable
ingestion pathway has been excluded from consideration. As can be seen, this
adjustment has little effect on the total dose commitments in this case.

Table 2.2 gives the breakdown of the dose commitments for the various pathways
at the Tocations of the FAP Camp (0.55 km West) and the Pathfinder Mines Gas
Hills uranium mil] camp (4.5 km ENE). Doses from meat ingestion due to grazing
of cattle in the area are also provided. Tables 2.3 and 2.4 respectively
display the concentrations on the ground and in the air of the parent radio-
nuclides of interest (U-238, Th-230, and Ra-226) at the FAP Camp. These

tabies also indicate the specific mill activity and its contribution to the
total concentrations. Table 2.5 presents the ground concentrations at the
assumec meat iryastion exposure grazing location. (Concentrations in forage
were assumed to be mostly the result of foliar deposition, with a smaller
contribution from root uptake from the soil.)

Discussion

On the basis of the computer assessment, the Federal-American Partners (FAP)
facility is projected to exceed the 40 CFR 190 compliance limits. Tables 2.1
and 2.2 Tists the contributions from inhala*ion, external exposure, and
ingestion to nearby individuals. Despite a 30% reduction of the impact to
individuals through the meat ingestion pathway, the dose commitments to
individuals in the FAP camp stil] exceed the 25 mrem limit *o any crgan

since the Tung dose was orojected to te 35.3 mrem. The gyesum in the tailiigs



Table 2.1 Results of MILDOS computer code evaluation

Mil]l Name: FAP Cocket Number: 40-4432
Date of Evaluation: January 1981
Residence of individual(s) receiving maximum dose: FAP Camp, 0.55 «m W
*Direct Exposure Pathway (mrem):

whole Body

Bone
Lung

Grazing location corresponding to maximum meat ingestion dos2: 1.24 km NE

**Ingestion Pathway (mrem):

whole Body 0.253 (0.025)%*=
Bone 2.58 (0.258)
Lung 0.253 (0.025)

Composite Pathway Dose Totals (mrem):

whole Body 0.877 (0.549)
Bone 19.7 (17.4)
Lung 36.2 (35.9)

¥The direct exposure pathway fs the sum of inhalation, and gamma radiation

axposure due to ground deposition and cloud immersion.

**Doses from the meat ingestion pathway are based on meat from locally
grazea cattle.

***Parenthetical values account for only 10% of individuals' meat consumption
due to locally produced meat.




Table 2.2 The 50-year adult dose commitments by pathway to each organ

Facility name: FAP

Location Pathway

FAP Camp Inhalation

0.55 km West Ground Exposure
Cloud Exposure

Lucky Mc Camp Inhalation

4.5 km ENE Ground Exposure

Grazing site 1
Grazing Site 2
Grazing Site 3
Grazing Site 4

Cloud Exposure
Meat Ingestion
Meat Ingestion
Meat Ingestion

Meat Ingestion

Whole
0.610
0.014
negl.
0. 069
0. 002
negl.
0.253
0.187
0.132

0.112

Body

(0.025)*
(0.019)

(0.013)

Docket number: 40-4492
Dose Commitments (mrem)

Bone Lung -
i7.1 35.9

0.014 0.014

negl. negl.

1.88 3.51

0.002 0.002

negl. neal.

2.58 (0.258) 0.253 (0.025%)
1.91 (0.191) 0.187 (0.019)
1.36 (0.136) 0.132 (0.013)
1.14 (0.114) 0.112 (0.011)

(0.011)

*Parenthetical values account for 10% of individuals' meat intake from local production.

£-2v



Facility name:

FAP

Table 2.3 Radionuclide concentrations projected to occur on ground

at residence of individual receiving maximum dose

Location of Maximum Individual: FAP Camp, 0.55 km W

Type of Particle

Mean

Diameter, pm.

Density, g/cwm’

Yellowcake Dust
Ground Ore

Coarse Windblown
Ore or Tailings

Coarse Windblown
Ore or Tailings

1.0
1.0

50

35.0

8.9
2.4

2.4

2.4

Docket number:

40-4492

Radionuclide Concentrations 1/m?
1 e T f'ﬁ!!ﬂ" .!“‘

yzas

2.1176+03
8.373E402

7.431E+00

1.040E+02

1.059€£+01
8.373E+02

5.058E+01

6. 84964002

2.116E+01
8.370E+02

5.072E+01

6.869E+02

v-2v



Table 2.4 Alrborne radlonuc)ide concentrations projected to occur
at resldence of individual recelving maximum dose

Factlity name: FAP Docket number: 40-4492
Llocatior of Maximum l\dlvldml fAP Canp, 0 55 lxn -

Mean Padionuc | ide Conconlratlom. ES 1/m?
Type of Particle Diameter, pm. Density, g/cm? U”' “Th?30
Yellowcake Dust 1.0 8.9 5 515k~ 03 2. ISIE 05 5.515E-05
Ground Ore 1.0 v 2.181E-02 2.181E-03 2.181t-03
Coarse Windblown
Orve or Tallings 50 2.9 1.936E-05 1.3176-04 1.322E-04

Coarse Windblown
Ore or Tatlings 350 2.4 J.071E-05 2.023t-04 2.029€-04

§-2v



Table 2.5 Radionuciide concentrations projected to occur on the ground
at grazing location corresponding to maximum meat ingestion dose

latlllty name: FAP Dockel number: 40-4492
lorallon of chl:.—;::-l_c;st-i;ﬁ#;:t;y—- I?Q ;-_m i R

Type of Particle :7:::&«. pim. Density, g/cn’ :;g:eﬂt‘(_'_".‘* (:cf);:;enlrationh%g:#’
Yellowcake Dust 1.0 8.9 LS26E003 76286400 15256001
Ground Ore 1.0 2.4 49218402 4.921F002 4.9198 02
Coarse Windblown

Ore or lallings 5.0 2.4 4059601 3.556E+02 3.566k +02

Coarse Windblown
Ore or Tatlings 5.0 2.4 5. 5276002 4.8/88+03 4.893+03

9-2v
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solids results in a cementing effect. Quantitative estimates of the effect of
the reduction of tailings emssions because of the gypsum have rot been
documented. Therefore, no additional reduction was used in the predictive
assessment.

The NRC staff has made assumptions about exposure pathways and residence times
in the mill environs which are conservative, ye  rea2sonable, in light of the
NRC's responsibility to maintain public safety. As additiona’ environmental
data become available, a firm determination can be made concerning 40 CFR 190
compliance at this mill,

Assumptions for Computer Prediction

Taple 2.5 presents the basic parameters and assumptions made in modeling the

FAP Tacility. Control factors, yellowcake emissicns and tailings activities

ire presented with other parameters affecting the emissicn of radicactivity.
Taple 2.7 displays the emission (Curies/year) of the parent radionuclides in
secular equilibrium from the transporting of ore, to the grizzly and up to the
fine ore storace bins. From tne ball mil) crushing to the yellowcake precipi-
tation, the process is wet and enclosed, and *he NRC staff assumed only negligible
racioactive emissions. Taple 2.8 lists the ta'lings pond parameters and radio-
nuclide activity in the solid tailings (U~238 is Jysually depleted at this point
of the cycle). In addition, the high content of gypsum in the raw ore causes a
natural cementing effect of “he tailings sands. This restricts suspension of
particulates ‘nto the air and subsequent dispersion. This mitigation of
suspensicn of tailings solids was not quantitatively included in the computer
assessment, Deyond the nominal mitigation by pend cover (20%). Table 2.9 is

the wind frequency data, which provices “he site-specific mechanism for transport
of radicactivity to offsite Tocations. The meteorological data originates

from Casper, Wyoming which is 107 km away, but was judged to be appropriate

for this region in Wyoming.

Table 2.6 Basic parameters used for MILDOS input

Parameter Description
Average ore grade 0.10%

Secular equilibrium activity (ir pCi/g)

of U-238, Th=-230, and Ra-226 in the ore 283.4

Annual ore processing rate 293,000 MT/year
Yellowcake production rate 278. MT/year
Product purity 96% U,0g

Amoun* of product released
%o atmesphere annually 0.278 MT/yezr
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Table 2.6 (continued)

Parameter

Description

Emission activity (in Ci/year) of
U=238 releasec to the atmosphere from
yellowcake operations

Therium released in yellowcake emission
Radium released in yellowcake emission

Uncontrolled emission rates from any
one mill stack or vent

Percent reduction factor from stack/vent
emission centrol

Area of ore pad
Reduction factor for ore pad
Areas for tailings impounaments
Tailings Pile 1
Tailings Pile 2
Reduction factor for tailings areas
Recovery rate

Activity of U-238, Th-230, and
Ra-22% in solid tailings (pCi/g)

y-238

Th=230
Ra-226

Length of grazing season

Fraction of stored cattle feed
which is grown locally

Fraction of cattle feed which is
pasture grazing

Acreage reguired to graze one
animal unit (450kg) for one month

Relative joint freguency of wind
speed, direction, and stability class

Atmospheric mixing height

~.56 x 1072 Ci/year
3.78 x 10°4 Ci/year
7.56 x 1074 Ci/year

See Taple 2.7

See Table 2.7
4.6 acres

%

18 acres
62 acres

30%
ERb1

25.5
282.1
283.1

§ months
0.0%
100%

9.0 acres

Table 2.8

598. 3 meters



Table 2.7 Natural ore emissions

Mill Name: FAP Docket Nuwber: 40-4492
Process Mass Loss tontrol Effective Annual )
Causing Rate, Control tificiency, Mass Loss Rate, Emissions,
kmissions Ib/ton, Measures % Ib/ton Ci/yr
Dump to Grizzly .05 None 0.0 .05 00517
Crusher i Rotoclone J3.6% L013 .00132
Dust Collector
Grinder ® Rotoc lone 93.6% .013 .00132 et
Dust Collector . 2
Conveyors (2) R Rotoclone 93.6% .013 00132
Dust Collector
Fine Ore Bin Rotoc lone
and Handling N Dust Collector 93.6% . 006 . 00066
Ore Pad
Handling A5 None 0.0% 15 01551

T0TAL .02533
Annual Mass Loss = (Effective Mass Loss Rate) : 2000 - (Ore Ihroughput)

Activity Emission = (Annual Mass ioss) « (2.5) - (Ore Quality) : 100 - (.2824 g% of U404)
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Tanle 2.8 Tailiags pond parameters

Mill Name: FAP Oocket Number: 40-4492
Tailings Source Activity Content of Tailings SECi/az
Area Number Area («m?) gz3T Theso a

1 .075 25.5 282.1 283.1
2 .23 25.5 282.1 283.1
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Appendi¢ 3

Gas Hills Mil1, Patnfinder Mines Corporation
(Docket Numper 40-2253)

The Gas Hills Uranium Mi1l (formerly the Lucky Mc Mil11) is operated by Path-
finder Mines Corporation (formerly Lucky Mc Corporation) in the Gas Hills
region of Fremont County, Wyoming, about 40 km (25 miles) northeast of Jeffrey
City. The mil] capacity is assumed to be 4.8 x 10% MT of ore per year (NUREG-
0357). The average ore grace is about 0.15% Us0y. Ithough mines adjacent to
the mill alsc could provide f=esh water for ore processing, availapiiity of
hot [37°C (.35°F)] well water at the site makes it advantagecus from a procass
standpoint to use well water in the mil) and %o treat mine sater for discharge.

The tailings system .onsists of six ~etention areas which are situated sequen-
tially in a small natural ravine north-ncrthwest of the mill and are dug into
an uncerlying shale formation. Three of the six retention areas now contain
tailings covering a total tailings area of approximately 223 acres. Two of
the remaining three retent:on areas are now used for solution evaporation,
while the third has Seen arained and is under construction to upgrade and
enlarge .he retention structure.

Results

Table 3.7 Tists the cose commitments at the nearty Pathfinder Mines Gas Hills
camp. This camp had a pepulation of 185 people as of 1973. Table 3.1 shows
the impacts from inhalatior and external exposure (direct axposure pathway) as
well as impacts from vegetable and meat ingestion. Parenthetical entries in
Table 3.1 reflect a 30% reduction of meat ingestion dose commitments and a 35%
reduction of vegetable ingestion dose commitments. As in the case for the FAP
facility (see Appendix 2), information provided by the Frement County agricul-
tura! office indicates that these reductions still provide a reasonably conser-
vative estimate of Tccal consumption and production patterns. Because most of
the cattle are shipped cutside the region, the 30% reduction adjustment to the
dose commitments is a reascnably conservative estimate. Gardens exist in the
surrounding environment, but the growing season is short, and the production
fs very Tow. Adjustment of the ingestion pathway contributicn, in this case,
significantly affects the predicted total dose commitments, especially in
regard to the 40 CFR 130 Timits. Table 3.2 gives the breakdown of the dose
commitments along the various pathways at the nearest locations of Pathfinger
Mines Gas Hills camp (3.0 km ENE), Feceral-American Partners camp (3.1 km WSW),
ana Puddie Springs Ranch (5.1 km West). ODoses from meat ingestion due to
grazing of cattle in the area are also provided. Tables 3.3 and 3.4 respec-
tively display the concentrations on the ground and in the air of the radicnu-
clides of interest (U-238, Th-230 and Ra-226) at the Pathfincder Camp. These
tables also indicate the specific mill activity and its contribution to the
total concentrations. Table 3.5 presents the ground concentrations at the
assi~°d meut ingestion expusure grazing location. (Concentrations in forage
were _;umed to De mostly the result of foliar deposition, with a smaller
contribution from root uptake from the soil.)
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Table 3.1 Results of MILDOS computer code evaluation

Mill Name: Pathfinder Mines Gas Hills Docket Number: 40-22%%
Date of Evaluation: January 1981

Residence of individual(s) receiving maximum dose: Patnhfinder Mines Gas Hills
Camp, 3.0 km ENE

*Oirect Exposure Pathway (mrem):
whole Boagy

2one
Lung

4
4

o O
ol

b

Grazing location correspending tc maximum meat ingesticn dose: 1.44 km NNE

**Ingestion Pathway (mrem):

“hole 3oay 3.27 (0.259)%*=

sore 33.5 (2.65)

Lung 3.27 (0.259)
Compesite Patnway Jose Totals (mrem):

whole Sody 3.61 (0.599)

2one §2.2 (11.8)

Lung 8.7 (15.7)

*The direct axposure pathway is the sum of inhalation and gamma radiation
exposure due to ground deposition and cloud immersion.

**The ingestion pathway incluces the maximum dose due to ingesticn of meat
from locally grazed cattie and ingestion of vegetables grown at the residence
location.

***Parenthetical values account for SX¥ of an individual's vegetable intake and
10% of an individual's meat intake being locally produced.
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Table 3.3 Radionuclide concentrations projected to occur on ground
at residence of individual receiving maximum dcse

Facility name: Pathfinder Mines Gas Hills Docket number: 40-225%9

Location of Maximum Individual: Pathfinder Mines Gas Hill Camp, 3.0 km ENE

Mean Radionuclide Concentrations, pCi/m?
Type of Particle Diameter, pm. Density, g/cm® (TERLS Th230 Ra??®"
Yellowcake Dust 1.0 8.9 1.012E+03 5.058E+00 1.011E+00
Ground Ore 1.0 2.4 2.260E+02 2.260E+02 2.259E+02

Coarse Windblown
Ore or Tallings 5.0 2.4 2.694E+01 2.139E+02 2. 145E+02

vty

Coarse Windblown
Ore or Tailings 35.0 2.4 3.002E+02 2.388L+03 2.395E+03



lable 3.4 Airborne radionuclide concentrations projected to occur
at residence of individual vecelving maximum dose

Facility name: Pathfinder Mines Gas Hills Docket number: 40-225%9

Location of Maximum Individual: Pathfinder Mines Gas Mills Camp, 3.0 km ENE

Mean Radionuclide Concentrations, pCi/m?®
Type of Particle Diameter, pm. Density, g/cm® 238 Th230 Ra?28"
Yellowcake Dust 1.0 8.9 2.635E-03 1.31CE-05 2.635E-06
Ground Ore 1.0 2.4 5. 888E-04 5. 888E-04 5.8876-04
Coarse Windblown
Ore or iallings 5.0 2.4 7.018E-05 5.571E-04 5.590E-04
Coarse Windblown ‘T‘:
Orve or Tallings 35.0 2.4 8. 865E-05 7.053E-04 71.077e-04 w



Table 3.5 Radlionuclide concentrations projected to occur on the ground
at grazing location corrvesponding to maximum meat ingestion dose

Facility name: Pathfinder Mines Gas Hills Camp

location of Maximum Meat Ingestion Pathway:

1.44 km NNt

Docket number: 40-2259

Ground Ore

Mean Radionuclide Concentrations, pCi/m?
lype of Particle Diameter, pm. Density, g/cm? yzIs Th230 Ra??®
Yellowcake Dust 1.0 8.9 1.728E+03 8. 638E+00 1.727e+00

1.0 2.4 4.363E+02 4.363E+02 4.361E+02
Coarse Windblown
Ore or Tatlings 5.0 2.4 3.329+02 2.854E+03 2.862E+03
Coarse Windblown
Ore or lTailings 35.0 2.4 4.665L403 4.013E+04 4.025E+04

9=ty
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Discussions

Sased on the computer assessment as shown in Taple 1.1, the Pathfinder Mines
facility was projected to exceed compliance limits ror 40 CFR 190, primarily
due to the bone cose commitment of 42.2 mrem. Ho.ever, it snould be noted
that almost 20% (32.5 mrem) of the tone dose comaitment results from the
ingestion pathway. Specifically, 14.1 mrem of .he bone Zose resulted from
vegetable ingesticn, and 19.4 mrem of the bone dose resulted ‘rom ingestion of
Tocally produced meat (see Taple 3.2). These contributions represent 33% and
46% of the total bone dose commitment, respectively. These figures are pased
on the assumption that 100X of an individual's meat and vegetable intake is
scally produced. A general explanation of the methcdology used in the inges-
tion pathway is given in Appendix 1 of this report.

Cose commitments which incorporate site-specific county base estimates for
consumption of Tocally produced vegetables and meat are sresanted parenthetically
in Tapbles 3.1 and 3.2. This adiustment reduces consumpticn of local iegetaples
Sy 35% and consumption of locally produced meat by 3C%. The county base
estimates indicate that these reductions are still reascnably zonservative.

As 3 resuit of this adjustment, the bone dose commitment is 11.4 arem; and th
‘ung cose commitment is the most significant at 12.7 mrem, most of which (&%)

is frem the inhalation pathway.

The NRC staff nas mace assumptions about exposure pathways, residences times
ang consumpticn patterns in the mill environs which are conservative, vet
reasonatle, in Tignt of the NRC's responsibility to maintain public safety.
With aaaitional environmental data, further determinations can be made concern-
ing these assumptions, anc ultimately the environmental impact of this mill.

Assumptions for Computer Prediction

Table 3.5 presents the basic parameters and assumptions made in mccdeling the
facility. Control factors, yellowcake emissions and tailings activities are
presentad with other parameters affecting the emission of racicactivity.
Taple 3.7 displays the emission (Curies/year) of the radicnuclides in secular
equiliprium from the handling of ore anc the grizzly cperaticn. From the rod
nill crushing to the yellowcake precipitation, the process is wet and enclosed,
ana the NRC staff assumes only negligible radicactive emissions. Taple 3.2

lists the tailings impoundment and radicnuclide activity in the soiig tailings
(U-238 is usually depleted at this point of the cycle). NRC staff cnsite visits
confirm the natural cementing effect of the gypsum in the tailings sclids. This
mitigates, toc a great extent, the surficial suspension of sands into the air

for subsequent dispersal, out no guantitative estimates of the extent of emission
recuction have been documented. Hence, no adcitional reduction because of ihe
gypsum Nas Deen mace. Table 3.9 presents the wind frequency data, which provides
the site-specific mechanisa for transport of radicactivity to offsite locations.
The metecrolcgical data originates from Casper, wyoming, which is 101 km away,
Sut was found to De in close agreement with the onsite metecrological profile.
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Table 3.6 Basic parameters used for MILDOS input

Parameter Description
Average ore grade 0.15%

Secular equilibrium activity (in pCi/g)

of U-238, Th=230 and Ra-226 in the ore 423.5%

Annual ore processing rate 480,000 MT/year
Yellowcake production rate 710 MT/year
Product purity 90% U404

Amount of product released
to atmosphere annually 0.710 MT/year

Enission activity (in Ci/year) of
J=238 released to the atmosphere from

yellowcake operations 0.181 Ci/year
Thorium released in yellowcake emission 3.05 x 1074 Ci/year
Radium released in yellowcake emission 1.81 x 10° 4 Ci/vear
Uncontrolied emission rates from any
one mill stack or vent See Table 3.7
Percent reduction factor from stack/vent
amission control See Table 3.7
Area of ore pad 10 acres
Reduction factor for ore pad 0.0%
Areas for tailings impoundment(s)

Tailings Pile 1 .211 km?

Tailings Pile 2 .300 km?

Tailings Pile 2a .393 km?
Reduction factor for tailings areas 80%
Recovery rate 89%

Activity of U-238, Th-230 and
Ra-226 in solid tailings See Table 3.8
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Table 3.6 (continued)
Parameter Description
Length of grazing season 6 months
Fraction of stored cattle feed
which is grown locally 0.0
Fraction of cattle feed which is
pasture grazing 100%
Acreage required to graze one
animal unit (450kg) for one month 9.0 acres
Relative joint frequency of wind
speed, directicn, and stability class Table 3.9

Atmospheric mixing height

538.3 meters



Table 3.7 Natural ore emissions

Mill Name: Pathfinder Mines Gas Hills Locket Number: 40-2259
Process Mass los. Control Effective Annunl
Causing Rate, Control Efficiency, Mass lLoss Rate, Emissions,
Emissions 1b/ton Measures % Ib/ton Ci/yr
Handling of Ore .05 None 0.0 .05 L0127
Trucking of Ore L0 None 0.0 .10 L0254
Grizzly .08 None 0.0 .05 L0127
TOTAL 0508

Annual Mass Loss = (Effective Mass lLoss Rate) : 2000 - (Ore Throughput)

Activity Emission = (Annual Mass Loss) - (2.5) + (Ore Quality) : 100 - (.2824 g} of Uy0y)

OL-Ev



Mill Name: Pathfinder Mines Gas Hills
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Table 3.8 Tailings pond parameters

Docket Number: 40-2259

Activity Content of Tailings (pCi/
G!!!’ ThesU 322

Tailings Pond Number Area (km?)

1 2 8 4 96.3 871.5 874.5
2 . 300 67.1 607.3 508.4
2a .393 67.1 607.3 609.4
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Appencdix 4

Shirley Basin Mill, Pathfinder Mines Corporation
(Docket Numper 40-6622)

Pathfinder Mines Corp. (formerly Lucky Mc Uranium Corp.) cperates the Shirley
Basin Uranium Mi1] in an area of plains and rolling hills about 72 km (45 miles)
south of Casper, Wyoming. The mill is autogenous, with no preliminary crushing.
There are no conveyors in the plant. Static-bed resin columns extract uranium
following acid leaching. The aill throughput is 1630 MT of ore per day.

The present tailings pond covers about 51 ha (130 acres).

Results

Taple 4.7 Tists the dcse commitments at the Heward Ranch and shows the impacts
from innalation and external exposure (direct expusure pathway), as wel! as
impacts from vegetable and meat ingestion. Table 4.2 gives the oreakdown of
the dese commitments for the various pathways at the town af Shirley Basin
(8.0 km S) and the Heward Ranch (2.0 «m £). Doses from meat ingestion due to
grazing of cattle in the area are alsc provided. Tables 4.3 ang 4.4 resgec~
tively aisplay the concentraticns on the ground and in the air of the sarent
racionuclices of interest (U-238, Th-230 and Ra-225). These tab’es also
indicate the specific mi11 activity and its contribution to the total cancen-
trations. Tape 4.5 presents the ground concantrations at the 2ssumed meat
ingestion exposure grazing locaticn. (Concentrations in forage were assumed
Lo De mostly the result of foliar deposition, with a smaller contribution from
root uptake from the soil.)

Discussion

8ased on the computer assessment as shown in Table 4.1, the Pathfinder Mines
Shirley Basin facility was projected to comply with limits for 40 CFR Part 190.
The NRC staff has mace assumptions about exposure pathways, and residence
times in the mill environs which are conservative, yet reasonable, in light

of the NRC's responsibility to maintain public safety. As additional enviren-
mental data become available, further determinations can be made concerning
the environmental impact of this mill. The largest organ dose was the Scne
dose (18.0 mrem), but over 85X of this dose resulted from ingestion. In fact,
77% of the total bone dose results from meat ingestion. The assumption that
10C% of an inafvicual’'s meat supply is Tocal'y produced tends %o be canservative.
A general explanation of this assumpticn and other facets of the methodology
4sed in the predictive assessment relating to the ingestion pathway can be
found in Appendix 1 of this repert. The total impacts may be conservative;

and as more information becomes available concerning local food production,
estimates will be revised accordingly.

Assumptions for Computer Pradiction

Table 4.5 presents the basic parameters and assumptions made in modeling the
Pathfii der Mines Shiriey Basin facility. Control factors, yellowcake emissions
and tailings activities are presented with sther parameters affecting the
emissfon of radicactivity. Table 4.7 displays the emission (Curies/vear) of
the parert racicnucliides in secular equilibrium from cre pad nandling and



Table 4.1 Results of MILDOS computer code evaluation

Mi1l Name: Pathfinder Mines Shirley Basin Docket Number: 40-5822
Date of Evaluation: January 1981
Residence of individual(s) receiving maximum dose: Heward Ranch, 5.0 km E

*0irect Exposure Pathway (mrem):

whole Body 0.092

8one 2.53

Lung 5.04
Grazing location corresponding to maximum meat ingestion dose: 1.47 km NNE
**Ingestion Pathway (mrem):

who'le body 1.52

Scne 15.5

Lung .52
Composite Pathway Dose Totals (mrem):

who'le Body 1.61

3one 18.0

Lung 5.36

*The direct exposure pathway is the sum of inhalation, and gamma radiation
exposure due %0 ground deposition and cloud immersion.

**The ingestion pathway considers the maximum dose due to the ingestion of meat
from locally grazed cattle and ingestion of vegetables grown at the residence
Tocation.



Table 4.2 50-year adult dose commitments by pathway to each organ

Facility name: Pathfinder Mine: Lhirvley Basin Docket number: 40-6622

Dose Commitments (mrem)

Location Pathway Whole Body " Bone Lung
Heward Raach Inhalation 0.090 2.53 5.04
8.0 km E Ground Exposure 0.002 0.002 0.002
Cloud Exposure negl. negl. negl.
Vegetable Ingestion 0.159 1.67 0.159
Shirley Basin Inhalation 0.043 1.20 2.50
(Town) Ground Exposure 0.001 0.001 0.001
8.0 km S Cloud Exposure negl. negl. negl. E
Vegetable Ingestion 0.05%6 0.595% 0.05%6 &
Grazing Site 1 Meat Ingestion 1.36 13.8 1.36
Grazing Site 2 Meat Ingestion 0.622 6.32 0.622
Grazing Site 3 Meat Ingestion 0.572 5.84 0.572

Grazing Site 4 Meat Ingestion 0. 156 1.61 0.156



Tahle 4.3 Radlonuclide concentrations projected to occur on ground
al residence of individual recelving maximum dose

Facility name: Pathfinder Mines Shirley Basin Docket number: 40-6622

Location of Maximum Individual: MHeward Ranch, 8.0 km £

Mean Radionuclide Concentrations, pgiqu
Type of Particle Diameter, pm. Density, g/cm® uzIs The30 a??u”
Yellowcake Dust 1.0 8.9 2.934E 402 1.467E+00 2.933E-01
Ground Ore 1.0 2.4 11126402 1.112E+02 1.1126+02

Coarse Windblown
Ore or Tallings 5.0 2.4 1. 892400 2.3281+01 2.336E4+01

3 4+

Coarse Windblown
Ore or Tallings 35.0 2.4 1. 715E+01 1.921E+02 1.928E+02



Table 4.4 Afrborne radionuc)ide concentrations projected to occur
at residence of individual receiving maximum dose

Facility name: Pathfinder Mines Shirley Basin Docket number: 40-6622

Location of Maximum Individual: Heward Ranch, 8.0 km E

Mean Radionuclide Concentrations, pCi/m*
Type of Particle Diameter, pm. Density, g/cm® yzIs ThZ30 2228
Yellowcake Dust 1.0 8.9 7.642E 04 3.821E-06 7.642E-07
Ground Ore 1.0 2.4 2.898E-04 2.898E-04 2.897E-04
Coarse Windblown
Ore or Tallings 5.0 2.4 4. 933E-0o 6. 064E-05 6.087E-05

Coarse Windblown
Ore or Tailings 35.0 2.4 5.064E-06 5.674E-05 5.695E-05

S-vv



Table 4.5 Radionuclide concentrations projected to occur on the ground
at grazing location corresponding to maximum meat ingestion dose

Facility name: Pathfinder Mines Shirley Basin Docket number: 40-6622

Location of Maximum Meat Ingestion Pathway: 1.47 km NNE

Mean Radionuclide Concentrations, pCi/m?
Type of Particle Diameter, pm. Density, g/cm® uzIs Th230 a
Yellowcake Dust 1.0 8.9 2.210E+03 1. 105E+01 2.209E+00
Ground Ore 1.0 2.4 9.304E+02 9.304E+02 9.300E+02
Coarse Winablown
Ore or Tailings 5.0 2.4 9.738E+01 2.030E+03 2.037E+03

9=ty

Coarse Windblown
Ore or Tailings 35.0 2.4 1.362E+03 2.795E+04 2.805E+04



Table 4.6 Basic parameters used for MILDOS input

Parameter Description
Average ore grade 0.%

Secular equilibrium activity (in pCi/g)

of U-238, Th-230, and Ra-226 in the ore 565.0

Annual cre preocessing rate 333,000 MT/year
Yellowcake production rate 1137 MT/year
Product purity 30% Ua04g

Amcunt of product released
to atmosphere annually 1.137 MT/year

Emission activity (in Ci/year) of
U=238 released to the atmospnere from

yellowcake cperations 0.289 Ci/year
Thorium released in yellowcake emission 1.45 x 1073 Ci/year
Radium released in yellowcake emission 2.89 x 1074 Ci/year
Uncontrolled emission rates from any
cne mill stack or vent See Taple 4.7
Percent reduction factor from stack/vent
emission control See Table 4.7
Area of ore pad 14 acres
Reduction factor for ore pad 0.0%
Areas for tailings impcuncments

Tailings Pile 1 125 acres

Tailings Pile 2 125 acres

Reduction factor for tailings areas 30%



Table 4.6 (continued)

Parameter Description
Recovery rate 96%
Activity of U-238, Th-230 and Ra-226
in solid tailings (pCi/g)
U-238 22.6
Th=-230 562.2
Ra-226 564.4
Length of grazing season 5 months
Fraction of stored cattle feed
which is grown locally 0.0
Fraction of cattle feed which is
pasture grazing 100%
Acreage required to graze cne
animal unit (450kg) for cne month 3.0 acres
Relative jeint frequency of wind
speed, direction, and stability class Table 4.8
Atmospheric mixing height 538.2 meters



Table 4.7 Natural ore emissions

Mill Name: Pathfinder Mines Shirley Basin Docket Number: 40-6622

Process Mass Loss Control Effective Annual

Causing Rate, Control Efficiency, Mass Loss Rate, Emissions,

Emissions 1b/ton Measures X Ib/ton Ci/yr

Crusher & Grinder .2 Autogenous 100% .00 0.0

Dump to Grizzly % None 0% .20 .07528

Ore Pad x>

Hand1ing 8 None 0% 15 . 05646 v
TOTAL 13174

Annual Mass Loss = (Effective Mass Loss Rate) + 2000 - (Ore Throughput)

Activity Emission = (Annual Mass Loss) - (2.5) - (Ore Quality) : 100 - (.2824 g; of Uy0y)
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receiving. From the cascade mill crushing to the yellowcake precipitation,
the process is wet and enclosed, and the NRC staff assumed cnly negligible
radicactive emissions. Table 4.8 lists the tailings impoundment and
radionuclide activity in the solid tailings (U-238 is usually cepleted at this
point of the cycle). Table 4.9 is the wind frequency data, which provides the
site-specific mechanism for transport of radicactivity to offsite locations.
The meteorsclcgical data originates from Casper, Wyoming which is 77 km away,
but was the only available data for this region in wWyoming.

Table 4.8 Tailings pond parameters

Mill Name: Pathfinder Mines Shirley Basin Docket Numper: 40-8622
Tailings Source Activity Content of Tailings
Area Numpers Area (km?) T3 ThesU §az§’

0.5 22.6 $62.2 564 .4

2 0.5 22.6 $82.2 564 4
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Appendix S

Shirley Batin Mi11, Petrotomics
(Cocket Nusmber 40-5833)

Petrotomics’ Shirley Basin Uranium Mi17 is located in a nilly area about 77 @
(48 miles) scuth of Casper in the sastern Shir! ey S8asin area of wyoming. The
wiil capacity is 910 MT of cre per day. The tai' qu retention systes .ur'en:’y
consists of the main tailings pond ’5‘ nda (120 acres,] and three catchment
Sas‘ns anc emergency dams which col'ect and return latera! seepage or overfiow
from the tailings area.

Sesults

Tacle 5.7 Tists the cose commitments at the nearsy town of ShirTey 2a3sn anc shows

*he ‘:cac ts from inhalation ang external exposure ‘direct exposure pathway), as
-ef' 3s impacts frca 4ego.an e anc meat ingestion. Tris town had a pocpulaticn of

0 cecple as of 1370, Tagle 5.2 gives the Dreakcown 3¢ the 20se coum’ tzents

e *ng the various pathways at 2oth of the neares: Tocatisns of Shirl ey 2as'n

(3.2 k@ 5) anc the Hewarz RFanch (2 «\a NE). OJcses from meat ingestion cue to
~r*z 'ng of cattle n the area are 230 provided. Tadbles 3.3 and 5.4 respecti Ve
"s: gy the concentrations on °ﬂe ground and in the air of the parent radio-
nuclides of '-’e'es‘ (U=-238, Z:: and Ra-226) that contribute %o the exposures

sresentag in Table 5.'. These :ac s a'so '”c'*ate the specific 1"’ activity
angd its contrituticn to the total concentration Table 5.5 presents the ground
concentrations at the assumed seat ingestion ex-. ure grazing lccation. (Concen-
traticns in forage were assumed %0 Se ®estly the resuls of “uliar cepesition

with a smaller contribution from root ‘ptake from the soil.)

Discussion

3ased on the computer assessment is shown in Tagle 3.0, tre Petratomics facility
s projected to be within compliance Timits for 47 CFR Part 130. since the
2stimatec Dore and Tung doses were Sotnh Delow 10 mrem. The NRC staff nas mace
assumptions about exDosure Sathways and residence times in the 3177 eavirens
which are conservative, yet reascnatle, in light of the NRC's *esccrs‘~"‘:y

tc maintain public safety (see Appencix 1 of this report). As acgitiona’
environmenta’ cata Deccme ava’ adle, further deterwinations can e mace concern-
ing the envircnmental impac. of this mill.

Assumptions for Computer Prediction

Taple 2.5 presents the basic parameters and assumptions mace in .ode ing the
Petrotomics facility. Conmtrol factors, yellowcake emissions and tailings
activities are presented with other parameters affecting the aaisst on of
radicactivity. Table 5.7 cxsplays the emission (Zuries/ jea" of the parent
radionucliges in secular equilibrium from the transporting of cre .c the
grizzly up %o the fine ore storage bins. :’ﬁl the rod s8i1l crushing through
the solvent ext Taction "r'J‘t the process s wet and enclssed, and the NRC
s a“ assumec conly negligibie radicactive emsissicns. 'an‘e 5.8 Tists the
Tings impouncment and radionuclide activity in the solis tailings (U-238 is
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Table 5.1 Results of MILDOS comouter code evaluation

Mill Name: Petrotomics Docket Number: 40-6659

Date of Evaluation: January 1981

Residence of individual(s) receiving maximum* dose: Shirley Basin (Town),
3.2 km S

**Direct Exposure Pathway (mrem):

wWhole Body 0.168
3one 4.23
Lung 9.05

Grazing location corresponding to maximum meat ingestion dose: 1.58 «m NE

***Ingestion Pathway (mrem):

“hole body 0.528

8cne 9. 58

Lung 0.528
“omposite Patnway Dose Totals (mrem):

ahole Body 0.696

Sone 9.75

Lung 9.58

*Shirl- Basin (Town) showed a 32% ‘igher Tung dose than the Heward Ranch, but
showeu. 0.2% Tower bone Jose.

**The direc. exposure pathway is the sum of inhalation, and gamma radiation
exposure due to ground deposition and cloud immersion.

***The ingestion pathway considers the maximum dose due to the ingestion of meat
from locally grazed cattle, and ingestion of vegetables grow at the residenca
location.



Table 5.2 The 50-year adult dose commitments by pathway to each organ

Facility name: Petrotomics Docket number: 40-6659
~_Dose Commitments (mrem) &
Location Pathway wWhole body Bone Lung
Shirley Basin Inhalation 0.151 4.21 9.03
(Town) Ground Exposure 0.017 0.017 0.017
3.2 km S Cloud Exposure negl. negl. negl.
Vegetable Ingestion 0.184 1.96 0 184
Heward Ranch Inhalation €.092 2.55 4.29
8.0 km NE Ground Exposure 0.016 0.016 0.016
Cloud Exposure negl. negl. negl.
Vegetable Ingestion 0.348 3.64 0.348
Grazing Site | Meat Ingestion 0.344 3.56 0.344
Grazing Site 2 Meat Ingestion 0.249 2.59 0.249
Grazing Site 3 Meat Ingestion 0.117 1.23 0.117
Grazing Site 4 Meat Ingestion 0.065 0.677 0.065
Grazing Site 5 Meat Ingestion 0.057 0.589 0.057

E-Sy



fable 5.3 Radionuclide concentrations projected to occur on ground
at residence of individual receiving maximum dose

Facility name: Petrotomics Docket number: 40-6659

Location of Maximum Individual: Shirley Basin (Town), 3.2 km S

Mean Radionuclide Concentrations, pCi/m?

Type of Particle Diameter, pm. Density, g/cm? (TRl Th230 a

Yellowcake Dust 1.0 8.9 2.678E+03 1. 3a5E+01 2.672E+00

Ground Ore 1.0 2.4 9.693E+02 9.693E+02 9.673E+02

Coarse Windblown

Ore or Taflings 5.0 2.4 1.194E+01 6.112E+02 6.119E+01 =
'

Coarse Windblown . it

Ore or Tailings 350 2.4 1.237E+02 6.099E+02 6. 107E+02



Table 5.4 Alrborne radionuclide concentrations projected to occur
al residence of individual recelving maximum dose

facility name: Petrotomics Docket number: 40-6659

location of Maximum Individual: Shirley Basin (lown), 2.2 km S

Mean Radionuclide Concentrations, ggllr‘
Type of Particle Diameter, pm. Density, g/cm’ 238 Th230 14278
Yellowcake Dust 1.0 8.9 1.4/5k-03 7.410E-06 1.475L-06
Ground Ore 1.0 2.4 5 341E-04 5. 341E-04 5.341t-04
Coarse Windblown
Ove or lailings 50 2.4 6. 578F-06 3. 368E-05 3.379E-05

§-SY

Coarse Windblown
Ore or Tallings 35.0 2.4 7. 730k - 06 3.811E-05 3.823F-05



Table 5.5 Radionuclide concentrations projected to occur on the ground at
grazing location correspondine to maximum meat ingestion dose

Facility name: Petrotomics Docket number: 40-6659
Location of Maximum Meat Ingestion Pathway: 1.68 km NE

Mean Radionuclide Concentrations i/m?
Type of Particle  Diameter, pm. Density, g/cm® yzis Th230 a?28"
Yellowcake Dust 1.0 8.9 1.3336+04 6.694E+01 1.330E+01
Ground Ore 1.0 2.4 4.826E+03 4.826E+03 4.816E+03
Coarse Windblown
Ore or Tailings 50 2.4 4.847E402 2.269E+03 2.271E+03
Coarse Windblown
Ore or Tallings 35.0 2.4 6.384L+03 2.833E+04 2.836E+04

9-SvY
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Table 5.6 Basic parameters used for MILDOS input

Parameter Description
Average ore grade 0.155%
Secular equilibrium activity (in pCi/g)

of U-238, Th-230, and Ra=226 in the ore 438.0

Annual ore processing rate
Ye'lowcake production rate
Product purity

Amcunt of product released
tc atmosphere annually

Emission activity (in Ci/year) of

U=238 released to the atmosphere from
ye'lowcake nperations

Thorium released in yellowcake emission
Radium released in yellowcake emission

Jncontrolled emission rates from any
one mill stack or vent

Percent reduction factor from stack/vent
emission control

Area of ore pad
Recuction factor for ore pad
Areas for tailings impouncments
Tailings Pile 1
Tailings Pile 2

Reduction factor for tailings areas

582,000 MT/year
863.0 MT/year

0.863 MT/year

0.229 Ci/year

1.15 x 1072 ¢4 ‘year

2.29 x 1074 Ci/year
See Table 5.7

See Table 5.7
22 acres

0.0%

80 acres

80 acres

80%
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Table 5.5 (continued)

Parameter Description
Recovery rate 20%
Activity of U-238, Th-230, and
Ra-226 in solid tailings (pCi/g)

U-238 43.3

Th=230 435.8

Ra-226 437.5
Length of grazing season § months
Fraction of stored cattle feed
which is grown locally 0.0%
Fraction of cattle feed which is
pasture grazing 100%
Acreage required to graze one
animal unit (450kg) for cne month 9.0 acres
Relative joint frequency of wind
speed, direction, and stability :zlass Tabie 5.9
Atmospheric mixing height 598.2 meters




Table 5.7 Natural ore emissions

Mill Name: Petrotomics Docket Number: 40-6659

Process Mass loss Control Effective Annual
Causing Rate, Control Efficiency, Mass Loss Rate, Emissions,
Emissions 1b/ton Measures % Ib/ton Ci/yr
Crushing and 0.2 Baghouse 95 0.01 .00319
Grinding

Conveyor 0.1 Rain Hood 50 0.05 L0159
Dump to Grizzly 0.05 None 0 0.05 L0159

6-Sv

Ore Pad Handling
and Unloading 0.15 None 0 0.15 .0478
TOTAL TIPS ST Y LI “TOTAL .0829

Annual Mass Loss = (Effective Mass loss Rate) : 2000 - (Ore Ihroughput )

Activity Emissfon = (Annual Mass loss) - (2.5) - (Ore Quality) 100 - (.2824 &} of Us04)
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Table 5.8 Tailings pond parameters

Mill Name: Petrotomics Docket Number: 40-6659
Tailirgs Source Activity Content of Tailings (EC1/82
Area Number Area (m?) J77s TheIo a

1 . 325 43.8 435.8 437.5

2 .325 43.8 435.8 437.6

Jsually depleted at this point of the cycle). Table 5.9 i. the wind frequency

data, which provides the site-specific mechanism for transport of radicactivity
to offsite locations. The meteorological data originates from Casper, wyoming,
which 1s 77 km away, but was the only available data for this regicn in wyoming.



FO09°F ISIN"E SHET*n 0lIS  1IaEN)" a..a.u.._guua.r 12922 aaa. 1T 2120°1 SAEO%2 2019°0 §uns®s CA2E°s 2400°% 20117 Ty

onnetn oooo 0 N000°0 0909°n 00n0°0 BNNQ°N o 00NN e nanp* v
-c-a.a ooaaooao..oaoaoo.aca.sa:aoaaa.o a aoasaaao.csaaao

093.0d¢1
Tl . . . - 333.-8 3333“ 00 “a “o-
“""“ " C"“.c. 0 vhon'n 0 333. 0 agnn - £ onve* . 0900°a anno ‘ eonto

. ea.oasaaa . o oo a.so “ osao.aa.a
ouo“ non* « an0ee ngeo-o o nn*n ano
"
onpe* n “on ANN0*0 antatp B00AT0 AAKNTH NONNTD NANATH NONNTO Noante annn'h anenty o
& 9 5Cv 1Y Al Vinv)

0 osnnn‘y o caao.o nnng e nneo*n 0nan'n apun’ angota one
...'.-..-l'.......'...'........l.........'...I'...-..'I.l.'..'..--l‘..'lIl.‘.-..l - ‘l....'l--...ll'.l'.'.....-.'-'... D e

pSEnn? vist wf_ LA ALTHOUEE 1. o. et RAREL 9% (Y5008 B 15 . ocao. .dc
ann‘o 0000 00 aGon 0 000NN 000070 O .0 e.ae " oa::.o .osa a neo
TN 0 0 A06c°0 00000 a.aa.o 0.0 00000 nna 0nng* asaa.
I 0 090U 00RA*H Nn0ntH 909° " goonte 22 .a nnata npo eao
Sie’ . 09 ~ m m -“ro. a“-u. ua ua - -"m- »a ao~. ping* — o

. - » - . - - - . -
wn - .un" ow ao.m. .’» F .co -w ‘ -w . .na. .cn. m“ LR 'a“ cu. "a« -

S €Sy 1) . .J_ac.

ll'l.'l-l.‘ll...ll..lOl.li.l..“iliil.CCOlOII'Ql!.l.ll.t'.I.ll.llll-'lllOOIOCIIOI.ICIQCOIOOOO.00...0!lOll.lllhl.tll'll.‘l.ll....'.ll

KA

Ota ﬁwoou d.”“m- ‘.MM”\ 25’ Jaroo-m“““”M_m M “ —sva ! :dems Rt SHist Arwc.ﬁ OA.’”“ "~“*m~ mmm .“
it .~ ?m” 11 gl e gt HG i :
90: m-o. n-w md ﬂ-wa. " muwa.
r“:: iU T G
ER R R ,x; eatst {0 nin it
I Ot R S R _ I

B e

ewn’ 92

D ll.ll'tlllll.lll.l‘..'ll-....l.l.l

10627 9Ing:  §39 6h95°  0607°  SIG2° w”“

15 R R gaie:g S25:0 iele giva:e Siieie fand:e 3¢ mmm it ww
agnace SOS016 $9000% PONETA 29084 sasald Rege: 00ge; o - .
sfecl Sl mnw“ ik TSR I TR A i rn. S it mmm.; e B

!00....Il..ll.-!ll...ll."...ll...OIOODOCOOIOOI!|ll.llt|l|l.ll!‘lli'l.‘l‘l"l.l.l.’.ll.lll.l.o

.OCOIIOIOOJIQOCO.IOOI.OO!'OI!O.OIUOOIO
405N 902 TORISeT 40507 2Iv0C 90700 eenl’ b0E0" PO o. a.a. .~a. ) 3,
eonnto N NOAR‘ 0 aqnnte 0000°0 A0ue*n onnnto o “oea m oa m “ m.—
aooa. ‘0 neng*e gnon‘e =
oouote o::a.c

Koo

® Si%e:" Se0a-" aw“ " 2ane: N wt - uaaa. ~w“ u..u It J.a..

0anRZ0n"  nandn’ oaua. (sins ten®
T e N Teee e wes & 1ge LI L ! 1 2] N A
vand SL oanty ad ww gajvatant koridrawlo ..x RLE R z. .ot INING ININT

Swini wuN

(6599-0F ‘aaquny 3ax70()
LLIW S2Imojoayag a0y eyep (eathojosoajay 66 aqe|

POOR ﬂRlﬁlNAl




Appendix &

Ric Algom Humeca Mil)l
(Docket Number 40-3084)

The Ric Algom Humeca mine-mill complex is Tocated in a valley in a mountainous
region in Utah, about 48 km (30 miles) scutheast of Mcab. Ore is cbtained
from undarground mines lTocated adjacent to the mill. The mill capacity is
about 680 MT of cre per day.

The tailings impoundment consists of two tailings ponds situated in a west-
trending drainage area of slightly more than a square mile. At of the end of
1979, about 1.5 x 10% MT (1.8 x 10% ST) of ore had been processec at the mill,
resulting in about 1.1 x 10% m3 (940 acre-f%) of tailings contained in the two
tailings ponds.

Results

Table 6.1 1ists the dcse commitments at the closest trailer camp residence and
ihows the impacts from inhalation and external exgosure (the direct exposure
patnway). as wel!l as impacts from vegetaole and meat ingestion. Table 5.2
gives the oreakgcwn of the dose commitments along the various pathways at the
locations of the closest trailer, the Redd Ranch (5.33 km NNE) and the 2lankenage!
Ranch (35.00 km WNW). Ocses from meat ingestion due to grazirg of cattlie in
the area are also provided. Table 6.1 and 6.2 also present parenthetical
values which reflect a 30% reduction of ingestion of locally produced meats
and a 955 reduction of locally produced vegetab'es. These acdjustments appear
L0 De reascnab’e in the western uranium mining and milling regions such as
wycming and Utan. However, dairy animals are located at the local ranches,
and Table 5.2 reflects that the total milk intake at the ranches is produced
at the ranch locations. Information on the regicnal agricultural industry
indicates that these adjustments are stil] reasonably conservative. Further
explaration of the ingestion pathway methodology is presented in Appendix 1 of
this report. Tabies 3.3 and 6.4 respectively display the concentrations on
the ground and in the air of the parent radionuclides of interest (U-238,
Th=230, and Ra-226). These tables also indicate the specific mill activity

and its contribution to the total concentrations. Table 6.5 presents the
ground concentrations at the assumed meat ‘ngestion exposure grazing location.
(Concentrations in forage were assumed to be mostly the result of foliar
deposition, with a smaller contribution from root uptake from the soil.)

Discussion

3ased on the computer assessment as shown in Table 5.1, the Ric Algom Humeca
facility is projected to comply with 40 CFR 130. The NRC staff has made
assumptions about exposure pathways, ind residence times in the mill envirens
which are conservative, yet reascnable, in light of the NRC's responsibility to
maintain public safety. Tables 6.1 and 6.2 indicate that the two primary
concerns are inhalation impacts to the lung and ingestion impacts to the bcne
to the nearest resident. The ingestion pathway contribution is two-thirds of
the tctal Done exgcosure. However, adjustments to reflect the innerent
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Table 6.1

Mill Name: Ric Algom Humeca

Date of Evaluation: January 13981

Residence of individual(s) receiving maximum dose:

*Direct Exposure Pathway (mrem):

whole Body
3one
Lung

Grazing locaticn correspending to maximum meat ingesticn dose:

**Ingestion Patnway (mrem):

whole bedy
3one
Lung

Compesite Pathway Jcse Totals (mrem):
who'le Boay

3one
wung

Results of MILDOS computer code evaluation

Docket Number: 40-3084

Trailer Camp, 2.5 km N

0.395
9.65
23.4

0.57 kn SW

1.82 (0.133)%n=
19.0 (1.38)
1.82 (0.133)

8)

oW

2
)
)

raoro
o oo ra
Mo ra
L
o N e
[ S

*Direct axposure results from inhalation, and gamma radiation exposure due to
ground deposition and cloud immersion.

**The ingestion pathway considers the maximum dose due ta the ingesticn of meat
from locally grazed cattie, and the ingestion of vegetables grown at the

residence lecation.

***Parenthetical values account for 5% of an individual's vegetab’e intake and .'%
of an individual's meat intake being lecally produced.



Table 6.2 50-year adult dose commitments by pathway to each organ

Facility name: Rio Alicm Humeca Docket number: 40-8084
Dose Commitments (mrem)

Location Pathway Whole Body Bone Lung

Tratler Camp Inhalation 0. 380 9.64 23.4

2.5 km North Ground Exposure 0.015 0.015% 0.015
Cloud Exposure neql. . negl. negl.
Vegetable Ingestion 0.993 (0.0650) 10.04 (0.520) 0.993 (0.050)*

Redd Ranch Inhalation 0.072 1.93 4.06

5.33 km NNE Ground Exposure 0.002 0.002 0.002
Cloud Exposure negl. negl. . negl.
Vegetable Ingestion 0.187 (0.009)* 1.96 (0.098) 0.187 (0.009)*
Milk Ingestion 0.175 1.78 0.175

Blankenagel Inhalation 0.055 1.4v 3.96

Ranch Ground Exposure 0.002 V. 002 0.002

5.00 km WNW Cloud Exposure negl. negl. negl.

Grazing Point 1
Grazing Site 2
Grazing Site 3

Grazing Site 4

Vegetable Ingestion
Milk Ingestion

Meat Ingestion
Meat Ingestion
Meat Ingestion

Meat Ingestion

“*These values in parentheses are based on the

consumption.

**These values In parentheses are based on the

consumption.

0.034 (0.002)*
0.007

0.830 (0.083)**
0.584 (0.058)**
0.418 (0.042)**

0.243 (0.024)**

95% reduction due

90% reduction due

0.421 (0.021)*
0.073

8.55 (0.855)**
5.99 (0.599)**
4.38 (0.438)**

2.50 (0.250)**

0.034 (0.002)*
0.007

0.830 (0.083)**
0.584 (0.0584)**
0.418 (0.042)**
0.243 (0.024)**

to local vegetable production and

to local meat production and

E-9v



Facility name:

Table 6.3 Radlonuclide concentrations projected to occur on ground
at residence of Individual receiving maximum dose

Rio Algom Hwmeca

location of Maxi

lype of Particle

Mean
Diameter, pm.

mum Individual: Trailer Camp, 2.5 km North

Docket number:

40-8084

Radlonuc lide Concentrations, pCi/m?
1 1228

Yellowcake Dust
Ground Ore

Coarse Windblown
Ore or {allings

Coarse Windblown
Ove or Tailings

1.0

1.0

50

Density, g/cm® TR L Th230 a

8.9 2.265E+03 1.133L+01 2.264L+00

2.4 2. B899+ 02 2.899E+02 2.898L+02

2.4 1.402E+01 1.374E+02 1.379E+02
1.635k v02 1.603E+03 1.609E+03

-9y



Table 6.4 Airborne radionuc)ide concentrations projected to
occur at residence of individual receiving maximum dose

Facllity name: Rio Algom Humeca Docket number: 40-8084

Location of Maximum Individual: Trailer Camp, 2.50 km N

Mean Radionuclide Concentrations, pCi/m?
Type of Particle Diameter, pm. Density, g/cm® y23s Th23 a??®"
Yellowcake Dust 1.0 8.9 5.900E-03 2.950E-05 5.900E-06
Ground Ore 1.0 2.4 7.551E-04 7.551E-04 7.551E-04

Coarse Windblown
Ore = Tallings 50 2.4 3.651E-05 3.579E-04 3.593E-04

S-9v

Coarse Windblown
Ore or Tailings 35.0 2.4 4.830E-05 4.735E-04 4.753E-04



Table 6.5 Radionuclide concentrations projected to occur on the
ground at grazing location corvesponding to maximum meat ingestion dose

Facility name: Rio Algom Humeca Decket numbe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>