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BACKGROUND ~ ~ ~ ~'

Uranium milling operations involve the~ handling of large quantities of

are containiiig uranium and its daughter products in concentrations one

hundred to cne thousand times the concentrations of these radionuclides

in the natural terrestrial environment. Therefore, these milling
1

-~

sperations have the potential for contaminating large areas of land, ,

1

both on and off the mill site. .This contamination can result primarily

from airborne dispersal of ore and tailings during the handling and
storage of these materials. .

i
,

Studies at inactive mill sites have indicated widespread ccntamination

of these sites, extending in scme cases over several hundreds of

Q Similar situations are expected to exist at scme of theacres.

presently active mill sites. In order to minimize any further land
!

contamination frem blowing are or tailings, the uranium mill operators

are now being required by NRC to control the dispersal of these

materials during the milling operations. It is expected with the

implementation of gced centrol practice; that land contamination at

new ur.anium mill sites can be limi.ted to creas in close proximity to
'

-
the mi11 buildings, ore pads, and tailings areas.

The operators of uranium mills are required by NRC to submit a

decomissioning plan for the mill site as a part of the license
' ,

applicatien. Since the decccmissioning of a mill site will involve a

cleanup of centaminated areas,. it is necessary that these clear.up plans
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be included in the overall deccmmissioning plan. Therefcre, in order

to provide guidance to mill operators in developing these decomission-

ing plans and in estimating the costs associated with land cleanup,

the NRC staff has developed the " Interim Land Cleanup Criteria for

Uranium Mill Sites" presented below. These criterta are presented in .-

. terms of " Target Crf erta" and " Alternative or Upper Limit Criteria."

The Target Criteria represent the cbjectives which the land cleanup
-

efforts should strive to obtain and below which no additional cleanup

is necessary. These criteria will be most applicable to recently

' licensed or new uranium mills where effective control measures should
minimize the contamination of land. For these milling operations,

O the terset criterie shoule proviee cne of the eench =erus in sudsins

the acceptability of contaminaticn control practices.

The Alternative or Upper Limit Criteria represent not to be exceeded

levels for sites where cleanup to the Target Criteria are found to

be impracticable. These alternative criteria are meant to be applied

primarily to older mill sites, where in the past, lack of good land

control practices may have resulted in contaminaticn levels which. cannot

practicably be reduced to the Ta_rget Criteria.

INTERIM LAND CLEANUP CRITERIA FOR URANIUM MILL SITES

These Interim Land Cleanup Criteria are presented in terms of limits on

raden-222 flux and gama dose-rate since these are the exposure pathways

O
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which centribute the highest doses and have the greatest health '

significance at a centaminated uranium mill site, No criteria are

presented for other potential exposure pathways s.uch as inhalation

of resuspended particulates or ingestien of centaminated feed grown

on the site, since these pathways will contribute less significant doses -

than those pathways for which criterta are presented (see Table 1 and
' Appendices A-D). Limiting the potential exposures from inhalation .

#

of raden-222 daughters and external gamma-rays will also result in.

limitation of exposures from all other pathways to acceptable levels. .

1

The interrelatienship between radium-225 soil concentrations, raden-222
.

flux, and gama dose-rates is a cceplex function of mt.ny factors including
the distributica of radium-225 in soil with depth. Figure 1 shcws

the relationship between the gama dose-rate and radium-225 in soil

concentration as a functica of depth. Figure 2 shews the relationship

between the raden-222 flux and the radium-225 in soil concentration-.

as a functicn of depth. As can be seen frcm these figures, the shallcwer

the depth of contamination, the higher the radium-225 cc.ncentration in
soil that is equivalent to the cleanup criteria. For example, for

contaminatien distributed thrcughout the tcp 2.5 cm of soil, a radium-226

concentration of 15 pCi/g iis equivaler.t to the target criteria of 5 pr/hr.

For this same depth, a cencentration of 130 pci/g is equivalent to the

target criteria for raden flux, Tnerefore, since no simpl'e numerical "

criteria in terms of. radium-226 concentratien in soil is applicable,
SV
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no attempt has been made to express these criteria directly in terms

of radium-226 soil concentrations. However, it is expected that the

implementation plans frem these criteria wculd involve the development

of an. effective relattenship between these crtteria and radium-226

soil cencentraticns. The development of any such relattenstiips of ---

dourse would have to take into consideration the dependence of these

relatienships on the depth proffle of radium-22S in soil.,

.

_ Target Criteria

It should be the objective of a decormiissicning program at a uranium

mill site to reduce the raden-222 flux and gar =a dese-rate above

background to ':elcw the folicwing Target Criteria:.

O 1. The raecn-222 flux (above backgrcund) at the soil-air

interface should not exceed a flux equivalent to that

which would result from a soil concentration of 3 pCi/g

of radium-226 at infinite thickness (see note 3 below
-

and Appendix A). '

2. The gar =a dese-rate in air one meter above the ground should

not excaed five (5) microrcentgens per hour (above background).
.

Notes
.

1. These criteria were developed with the expectation that

the soil nearest tfte surface will contain the highest

cncentratiens of centaninatNn and thit in general the

sell cencentrations will decrease wittt depth. These
.
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criteria do not apply to tailings disposal or to any typ'

of waste burial. For mill sites where the contamination

profile is significantly different frcm that described

above, land cleanup criteria will need to be developed

on a case-by-case basis.
.,,

2. Soil profile sampling or in-situ gaana ray measurements,

of boreholes should be made to define the profile and -

.

depth of centamination and to detemine if any unsuspected

subsurface contamination exists. -

3. When th'e soil centamination profile is known to be similar

to that described in note 1 abo've (i.e. , the highest

concentration near the surface), then ccmpliance with

the gama dose-rate criteria also indicates ccmpliance

with the radon-222 flux target criteria. Therefore,

in these cases a sf=ple ga m a screening measurement technique
,

can be used to identify centaminated areas (>5 pr/hr)'

requiring cleanup. (As indicated above, if contamina' tion
.

profile indicates buried contamination, then this screening

technique wculd not apply.)
-

i Alternative or Uccer Limit Criteria
'

,

,

The above target criteria have been developed as generic guidance to be
I

used in developing deccomissioning programs or plans, However, in
'

some cases, site specific factors may need .to be censidered in
Mdetermining the applicability of these land cleanup criteria. In '..

yM1

O . ~:::|(
i

~.

d,e
-I'

.. ._. . . . - . . . . . .
.. _. U

- _ . . . . . .. .-.

-Qf
.. ,, . ~ .. .. . . . . . . . . - . . . . . .

f 'I ya ';;;;W $,'I. L.T +| ' ? N W'?"~..x_ 2 1;|b._: _K -~.A A M '. .==



_ . - _ _ . , _ _
_ _,

s.
.

.

*
, m".a *,,

.- . 6 ' . ;,,

p'

..

O
'

' ~ ',

.
.

,

particular, some balancing of the impacts of land cleanup vs. the

costs and the benefits of returning the land for unrestricted use

may need to be made on a site specific basis, Therefore, alternative,

i

criteria high.er than the target criteria may be proposed based on

site specific cost-benefit considerations. Although, th.ese alternate ,,

criteria may be higher than the target criteria, they must be below

the following upper limit criteria:
.

1 The raden-222 flux (above background) at the soil-air

interface shall not exceed a flux equivalent to 0.02

| Working Levels (WL) inside a potential structure

on the deco:mniss'ioned site.

2. The gama dose-rate in e.f r one meter above the groundO
shall not exceed twenty (20) microrcentgens per hour

<

(above background).

f
T3JECTIVES AND RATICNALE

_ Objectives of Cleanuo Criteria
.

The objectives of these cleanup criteria are to return the mill site

to unrestricted use for any purpose whatsoever without any restrictions,

control, or monitoring required.
.

~

Acolicability of Cleanuo Criteria

These criteria apply to the cleanup of a contaminated mill site and

were developed based'on a consideration of:

#
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| (a} The type of contaminatien expected,

(b) The. depth of contamination,

(c) The radfonuclidesinvolved in the ccatamination, and

.(d) The as lcw as reasonably achievable concept,

.

These criteria are meant to be applied to situations where soil
.

concentrations at mill sites exceed these levels. In these cases.

the cbjective is to clean up (i.e., remove) the contamination. Therefo re,

| these criteria would exclude the burial .or dis::ersal of the contamination
. +

| :

in order to meet thE criteria; '

I
_ Sources of 1.and Cont.iminaticn .

.

O The ar4mery source or lend contemia tion et e urenium mil, site are ore

and tailings. Uranium ore contains uranium-238, uranium-234, thorium-230,

radium-225, lead-210, and polonium-210 in equilibrium or close to
. -; j

equilibrium. Tailings .are depleted in uranium (<10 percent of. original

content) but contain thorium-220, radium-225, lead-210, and polenium-210

which .are in approximate equilibrium with each other. (NOTE: The i
i

. loss of raden-222 from the ore and tai. lings would result in lead-210
su.d,.

and polenium-210 concentration of about 20 percent less than those of
. ;

radium-226. Also, although only the long-lived members of the uranium-238 s

decay series are listed above, the dose assessments of these radionuclides

take into consideration the short-lived members ~ of the series.)
:: x.

An analysis of the radiaticn exposure pathways frem land contaminated i

w,sd..s
.

with uranium ore and tailings indicates that radium-225 is the critical .,. m--

2- *
,

r ." 2 1nuclide with respect to potential radiation exposure asscciated with
,
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future land use (see Appendices A-0).. Therefore, the most restrictive

criteria for contaminated land at a uranium mill site would be the

radium-226 criteria, Since (.as indicated above]. the radium-226 is.

in equilibrium with oth.er radtenuclides v.hich would be present,

establishment of critgia which limits the amount of radium-225
__.

contamination also assures that the other potential contamirants would.
.

. . . _
.

be limited to an acceptable level..
.. ... . . . . . . ...- . . - . . . . --

Note

The proposed criteria do not apply to land contaminatied es a result

of accidents involving yellewcake where uranium would be the primary
source of contamination,

general Rationale for Criteria

In developing the propcsed criteria, the folicwing considerations were

taken into account:

1. P.adiation expcsures to individuals using the land must

be within current radiation exposure guidelines including
'

the requirement that these exposures be as Icw as

reasonably achievable.

2 These criteria must be consistent with criteria currently

being applied or developed for simi.lar type situations,
3. These criteria must take into account natural background

concentrations o~f radicnuclides i.n soil and must be
.

distinguishable frem these levels without requiring
'

large costs associated with sampling and analysis,
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4. These criteria must be enforceable; i.e., ccmpliance with
-

the criteria must be readily determinable, and the costs

associated with determining ccmpliance must not represent

a substantial part of the cleanup costs,

Rationale for Target Criteria -~,

The Target Criteria was chosen primarily on the basis that:

1. The radium-226 soil concentration, equivalent to the
.

radon flux and gar =a dose-rate criteria (for contamination
.

.

distributed hemcgenecusly in the subsurface soil), represents
-

a cencentration about equal to the upper range of natural
'

background concentratiens of radium-226 in soil in

the mining and milling regions of the Western United States

(see Appendix E). Therefcre, because these levels are

.very close to backgrcund, they are believed to represent
~ '

the icwest practical cleanup criteria.

2. A relatively simple gamma dese-rate survey can be used
-

to identify area requiri.ng cleanup and to demonstrate

ccmpliance with the criteria. This avoids ccmplete g
dependence on costly and time-consuming soil sampli.ng "

,

and analysis. "

_Raticnale 'for Vocer Limit Crf teria

The Upper Limit Criteria were chosen primarily ~en the basis that: '
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1. These criteria would be consistent with the upper limits

of Wor'.ing Levels (WL1 proposed by EPA for FloridaK

| phosphate lands and by DOE for th.e inactiYe uranium

mill sites. (See Table III
2. The resulting ga=a dese-rates would not exceed the ==

'

FRC guidance of 170 millirem / year for a suitable segment
1

of the population.
,
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TABLE I

SUfNARY OF POTENTIAL RADIATION COSES TO IrlDIVIDUALS
FROM A DECCMMISSIONED MILL SITE

Upper Limit
Target Criteria Criteria --

Excosure Pathway Organ (a) millirem / year millirem / year

Inhalaticn of Raden Daughters Bronchi 750(b) 2500

External Whole-body 35 140
.

Inhalat:cn of Particulates Lung 5 17
'

( Ingestien of Food Bone 45 180

,

_

(a) Organ which would receive the highest dose frca the exposure pathway.'O
(b) Based on projected Working Level inside structure of 0.005 WL.
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TABLE II

CCMPARISON OF EXPC+SURES FROM PROPOSED CRITERIA
.

WITH EXPOSURE CRITERIA FOR SIMILAR TYPE SITUATIONS

Exposure Target Uppen. Limit Other ExistingPathway Criteria Criteria ., ,, Criteria or Guidance
Inhalation of 0.006 WL(al 0.02 WL 0.033 WL - 10 CFR-20

, , , ,

Radon Daughters'
O.01-0.05 WL - Surgeon General's

Guidance ==
0.005-0.02

WL - EPA F(b)
lorida*

,

Phosphate Guidanc.
0.02-DOECriteriaID)

External 5 ur/hr 20 ur/hr 500 mrem / year - 10 CFR-20(whole-body) (35 mrem / year)(c) (140 mrem / year)(c) 170 mrem / year - FRC Guidance
400-900 mrem / year - Surgeon

I General's Guidance
25 mrem / year - 40 CFR-190

| Inhalation of 4 mrem / year 17 mrem / year 1500 mrem / year - 10 CFR-20Particulates
(Lung) 25 mrem / year - 40 CFR-190

10 mrem /ye= )- EPA Transuran'c
Guidance

ood Ingestion 45 mrem / year 180 mrem / year 3000 mrem / year - 10 CFR-20(Bone) 25 mrem / year - 40 CFR-190
30 mrem /ye - EPA Transuranic

Guidance

. . . . . .

(a) Average working level cencentraticn inside structure predicted to be associated
,

with radon flux target criteria'(see Appendix A).
(b) Proposed criteria ~ '

~

(c) Based on shielding factor of 0.8
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CALCULATICil 0F RAD 0tl-222 EXPOSURES ~'L
ItiSID'E RESIDENCES Ct1 DECOMMISS10 tied MILL SITE..

I

1. Radon Exhalation Rates frem Soil

& = C d E 1 1 eX/I - e-*/I
eX/l + e-X/I

where:
,

__.

4 = radon flux (pCi/cm -sec)
--

2

C = radium-226 pCi/ gram soil
,

.

E = raden emanatien rate = 0.2

A = fadon decay constant (sec-1) - 2.1 x 10-5
.

1 = mean diffusion length in soil (cm)

x = depth of sodrce (cm)

d = soil density (g/cc) = 1.6

O
e = 0.33 - 1.0 pCi/m -sec when x = , C = 1.0, and 1 = 50-1502

2$ = 0.02 pCi/m -sec when x = 2.5, C = 1.0, and 1 = 50-150
,

$ = 1.0 - 3.0 pC1/m -see when x = =, C = 3.0, and 1 = 50-1502

For 1 = 150, De = 1.7 x 10-2, for 1 = 75, Ce = 8.5 x 10-3 and for
1.= 50, De = 1.9 x 10-3,where De is the effective diffusien

]
coefficient of raden-222 through soils wilen the void fraction

(y) is 0.37..
*

tio te: Radon exhalation rates from soils exhibit a wide variabi.lity and 4

is a function of many factors, A meait diffusien range of 50-100 cm ,

appears to bracket most of the flux measurements made for normal soils. Se
;
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2. Radon Ccncentrations Inside Structures

The raden-222 concentrations inside structures fecm diffusion of

radon frca underlying soil may be' estimated by the following

calculaticn:

C = CAB .: 2-

VA
e

where:

C = raden-222 concentration (pCi/m3]
'

24 = raden-222 flux (pCi/m -sec}

A = area over which flux enters structure (m )2

B = flux reducticn factor in entering structure

V = volume of structure (m )3

O A = enective nmoval rate of raden-222 frem the structure

3.
Potential Ex:osures frca Raden Inside Structures on Contaminated Land
_ Soil Conc. Rn-222 Flux

Working Levels (WL)(b) Dose
pCi/g " Ra pCi/m'-sec Range \al Average n,,,/ year (c)

1.0 0.33-1.0 0.0002-0.008 0.002 0.25

3.0 1.0-3.0 0.0007-0.024 0.006 0.75
.

5.0 1.7-5.0 0.0024-0.04 0.012 1.25

10.0 3.3-10 0.0048-0.08 0.020 2.5
!

(a) Calculatter.s based en B = 0.1 - 0.5, A = .1-2 hrs, A/V = 0.41, and '
1 pCi/l Rn-222 = .005 WL.

(b) Average value. based on midpoint of the range of input parameters.

(c) Calculated on the basis of 25 WLM/ year per WL (continucus exposure) ~
~.. -

and a dose conversicn factor of 5 rem per working level month.
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The above calculaticns represent the range of working

levels (eWQ concentrations inside a structure from raden-222 entering

the structure frem the underlying soil. As can be seen from these

calculations, many complex factors influence this concentration;

and a very wide range is possible for any given radium-226 soil - ::

concentration. Diffusion of radon into a structure from underlying,e

soil is only one potential source of raden inside structures. .

The working level cencentrations inside a structure are al'so
'

influenced by radon emanatien frca inside the structure (building ~

materials) and also frem outside ambient air.
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CALCULATION OF EXTERNAL -
WHOLE-BODY EXFOSURES FRCM DECCI?!ISSIGNED MILL SITE

1. Dose Conversion Factors for Whole-Body frem Contaminated Ground

Millirem /vegr
Radionuclide DCi/gramia;

2 3 9g . 2 3 t+g <]

230 *
Tn <l

22sRa . 20sFb 16

,

l
I

(a) At a depth of about one foot or greater.

,

2. Potential Coses frca External Excesures

Millirem / year *
Radionuclides 1 oCi/g 3 cCi/g ]O pCi/gO. 2 3 0g . 2 3<.g <j <j <j
230

Th <1 <1 <1

22sRa . 20sFb 13 39 130

TOTAL ' 13 39 130
.

. Includes shielding factor of 0.S.*

.

.
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APPE;10IX C
-
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. . . . . . . . . . . . .

.TALCULATI0tl 0F IllHALATION EXPOSURE .::...- . . . . . :
- ~ ~

FROM RESUSPENDED PARTICULATES FROM DECCMMISSIONED MILL SITE
~ .

= -
. . . . . ,

. .

1. Oose conversion Factors for Luna '

M1111 rem-m3
_Radionuclide year - aCi

22sRa 7.3 x 103 '""''

.--

s .

230Th' 3.2 x 103 =~E
,..

.-

234y 3.3 x 103
.

23el! 2.8 x 103 -
"'

2 CPb 2.7 x 103 ,_ . +- -,

:=

210Po 8.0 x 102 ---
,

These dose conversicn fqctors were calculated using the Task Group

Lung Model for a "y" compound with an AMAD-1.0 u.
f4p .

5.-!.5iE
.-

=
2. Soil Concentrations Resulting in Inhalatien Doses of 1 Millirem / Year

.

-
_.Soil Concentration Air Concentration (pCi/m3)

. . . .

-

,

(pCi/g) Resuspension fac or (m ') x i.m x 10 g/m' ~~~

=-. . . = . . ..,,

Soil Concentration ~

_Radionucl ide
_

oCf /g . '
.

~ ""

22sRa 9.2 -

$$ '
hee.e..g

'

230Th 20 -

. .

==-

23"U 20 =

- 23a0 23.-.

210Pb 25 .=.. 1.
-

'

210po 83
'

i.=-E ..

'
-

. . . . . = . . .*

Resuspension Factor = 10-8 m = ~-1
.

.

91= .
_. ;

y . . p
i' -..;,,.. . . .. . . . . - - . . . . . . . . - - - - - . - . . . . - . - - . .----...
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3 Potential Doses from Inhalation of Resuste ded Particulates
~

Millirem / ar(a)
Radionuclide 1 oC1/g _15 pCf/g 1 60 oCi/g(C) -_

22sRa 0.1 1.5 #7' * 6.0 -

230Th 0.05 0.75 T 3.0
~

23"U 0.05 0.75 1 3.0 = -**.

=. ::. :2380 0.04 0.60 2.4 . = = -

-

.

.210Pb 0.04 0.60 V 2.4 *

y
.

- x.=::
21oPo 0.01 0 !5 y = -

=...;,
TOTAL Q.29 4.35 - 17.4 :?44-

_

I::'

(a) 50-year dose ccamitment frcm one year's intake.

is. (b) Maximum concentratiens of radionuclides in upper 2.5 cm
. . . . .

.;

of soil which would be eautvalent to a gamma dose rate of 5 pr/hr.

(c) Maximum conrentrations of radionuclides in upper 2.5 cm of
.

soil which would be equivalent to a gama dose rate of 20 pr/hr.
.
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.

CALCULATION OF IllGESTI0tt ==
EXPOSURES FRCM DECCMMISSI0ftED MILL SITE

. . . . "

1. Dose Conversion Factors for Bone (a) =.

= = = .
Radionuclide M llirem/cCi Intake

22sRa 0.03 ---

'

_

= =; ;.

230Th 0.002
~

.

_..

23sg* 0.0008.

====

238U 0.0007 '

'

.

-

tioPb 0.044 -

210P0 0.001
_ _

====:

-

:. ::'

(a) Bone is the organ which receives the highest . .::.

dose frcm ingestion of these radionuclides
(taken collectively).

..-

.

=E:
2. Iagestion Doses to Bene Per cCi/g of Soil N

.

.;: =
millirem / year (a,b,c) -

;
. Resuspended Roce -

Radienuclide Particulates Uotake
:

_,_

.

234 + 23a0 <0.01 0.4 .

.=:::..
" - ~ ~

23cTh <0.01 0.8
22sRa 0.25 1.5 E="
21oPb 0.10 11 72:gh21cPo <0.01 0.9

-

~

TOTAL- 0.35 14.6
-

= - - = = . . .

(a) These doses were calculated using ecuation C-7 :.^^.::.

in Regulatory Guide 1.109 (March 1976). The.

transfer data used were the values in Table C-5 ==d
= =.=?!of Regulatory Guide l.109 except as noted below. =i==

Calculations were made using a resuspensten factor
of 10-9 m-1 and a deposition velocity (V ) of 0.01 m/sec.

- =Ed=='
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(b) These doses were calculated on the assumption
that an individual raised 50 percent of his food
on the deccmissioned mill site. The staff
believes this to be a conservative assumptien
since it is highly unlikely that an individual
would raise this amount of his own food at a
decommissioned mill site. -

-

(c) The vegetation-soil transfer parameters in
-

Regulatory Guide 1.109 overestimate the concen- C
tration of these nuclides'pcod (by a factor of: 10-100). Therefore, for this assessment, a
soil-food relationship derived frca NCRP-45 was
used in calculating deses frco rcot uptake for -

these radionuclides. These relationships were .
1 pCi/g of soil = 1.4 pCi/d of 21apb intake and
1 pCi/g of soil = 1.8 pCi/d of 21cPo intake.
(These values wculd be reduced by a facter of
two if enly 50 percent of'a persen's fecd was raised
on the contaminated land).

3. Potential Doses to Individuals at a Cecommissioned Mili Sitefrca Locally Raisco ecoc

Q _Pathwa y millfrem/ year (c)(Bene)

Foiliar Depositicn(a)

15 pCi/g 22sRa 5
60 pCi/g 22sRa 20

Rcot Uptake (D)

.

3 pCi/g 22sRa 45
12 pCi/g 22sRa 180

.

.

(a) Based en maximum concentrations of radionuclides in
upper 2.5 cm of soil which wculd be equivalent to
gama dose-rates of 5 pr/hr and 20 ar/hr.

(b) Based on the maximum concentrations in subsurface
soil (including root zone) which would be equivclent
to gamma dose-rates of 5 and 20 ur/hr~.

.

~

(c) Deses are based on assumption of equilibrium of all
members of the uranium decay series, j

m...
'

Q #Q
u~g

a-. . .
-

- - - - . . . .. < m. - . -
_ _
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Note: The ingestion pathway model (food chain to man) and the
;;

terrestrial transfer parameters used in that model (for 5::
the radionuclides in the uranium-238 decay series) are

==
not well established and still need to be verified and

::confirmed. However, it is the staff's judgment that the -

.

5:N
'

calculated doses presented above are conservative estimates = = = = =

of the potential desds an individual could receive from == -;-

raising food on a decomissioned mill site meeting the

proposed cleanup criteria. Nevertheless, because of
5=

the uncertainty existing in these models, there is an "~~

urgent need to evaluate the applicability of present =

(;.. terrestrial food pathway models for members of the-

.

uranium-238 decay series and to determine the appropriate-
: .==ness of the transfer parameters 9 sed' in these models.

This evaluaticn is necessary to confirm our assessments

using the models and to provide the necessary confidence ==

in conclusions based on these models.
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RADIUM-225 SOIL CONCE?iTRATIONS
.

OF WESTERN UNITED STATES MILLING REGI0 tis
.fr,'-

Radium-225, pCi/g
_Loca tion Pean Rance

Shiprock, N.M. 1.7 1.3 - 2.6
Salt Lake City, Utah 1.5 1.0 - 2.1 ,

Mexican Hat, Arizona 0.8 0.5 - 1.7 '
,

Tuba City, Arizona 0.95 0.5 - 3.4
. .

Ray's Point, Texas 0.9 0.5 - 1.4
Falls City, Texas 0.9 0.5 - 1.4 -

Lakeview, Oregon 0.7 0.2 - 2.1
Lewman, Idaho 1.2 0.6 - 1.6 '

| Riverton, Wycming 1.1 0.7 - 1.7
1

d(%'

Converse County, Wycming 1.0 0. 7 - 1. 7
Rifle, Colorado 1.5 0.5 - 3.4
Ambrosia Lake, N.M. 1.0 0.7 - 1.2

.

e

.

Data frca COE Phase II Reports on Assessment of Inactive
Uranium Mill Tail,ings.
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