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MEMORANDUM FOR: Edgemont Remedial Action Program Files (FIN No. B-2217)

FROM: Greg G. Eadie
Uranium Recovery Licensing Branch
SUBJECT: REMEDIAL ACTION PROGRAM FOR EDGEMONT, SOUTH DAKOTA

Background

At the request of the U. S. Nuclear Regulatory Commission (NRC), the
town of Edgemont, South Dakota end vicinity was surveyed in early
November 1978 to determine if uranium mill tailings from the former
Edgemont Uranium Mi11 had been used for off-site construction purposes.
The U. S. Environmental Protection Agency (EPA) conduct2d the surveys
using a specially shielded gamma radiac1. i detection sy:<tem mounted in a
yan type motor vehicle. A similar survey had been conducted by the EPA
in 1971-72 and comparison of results between the two surveys (i.e.,
1971-72 and 1978) indicated a total of 60 possible tailings use locations
in the area. However, there is a possibility that additional tailings
use locations exist since the mobile van system has inherent detection
problems, such as shielding and response time factors, which essentially
limit this system's use and require more detailed gamma radiation
surveys at each suspect location.

In December 1979, the EPA provided Radon Progeny Integrating Sampling
Units (RPISU) to the State to conduct measurements of working levels
(W) inside those structures identified as gamma anomalies (i.e., above
background radiation levels). As of June 10, 1980, the following
distribution of WL's has been reported for 31 structures surveyed (note
that not all of these structures are gamma anomalies).

>0.10WL -- 4 structures
>0.05WL -- 5 structures
>0.03WL -- 6 structures

>0.015WL -~ 4 structures
less than 0.015WL -- 12 structures

THIS DOCUMENT CONTAINS
POOR QUALITY PAGES

BU0827000G



4150, the Department of Housing and Urban Development (HUD) has become
involved in requiring a grab-WL sampling at any structure in Edgemont

prior to guarantying federal mortgage monies. Therefore, in order to

fully assess all possible locations having elevated radiological conditions,
the following programs, as shown in Figure 1, shall be conducted in the
vicinity of Edgemont, South Dakota:

I. Grab Working Level Measurements (HUD/EPA Protocol)

A grab (i.e., brief sampling time of about 5 minutes or a 10 to 20
liter volume) sample to determine the radon progeny concentrations
(in WL) should be completed using the Thomas method for analysis.
This grab WL sampling shall be conducted based on the HUD/EPA
protocol (see Enclosure 2) in the following manner:

1. The structure must be in the "closed-up" condition (i.e., all
doors and windows shut, and no air conditioning or heating
systems. in operation) for at least 3 nours prior to sample
collection.

r

The grab WL sample shall be collected in the area of longest
occupancy, e.g., the bedroom or finished basement area of a
residence, or the main working area of a commercial building.

3. If the inside grab WL exceeds 0.033 WL, such a structure shall
then be resampled. If upon confirmation of a value in excess
of 0.033WL, that structure shall be considered for the engineering
assessment.

4. If the grab WL is between 0.01 anc¢ 0.033WL, a definitive gamma
radiation survey and/or soil sampling programs shall be completed
as discussed below.

5. If the grab WL is less than 0.010WL, the structure shall be
cleared and will not require further radiological assessments.

II. Gamma Radiation Measurements

A portable gamma survey meter (e.g., micro R meter ) shall be used
to complete the gamma radiation measurements both inside and outside
of the structure. This suryey meter shall be cross-calibrated with
a Pressurized Ionization Chamber (PIC) in order to provide realistic
exposure measurements. This survey shall be designed ty detect the
presence of any possible residual radioactive material under,

within or around the structure. A map shall be provided indicating
all locations having above background radiation levels. This

suryey need only be performed once for each structure.



ITi. Long-term Radu: Progeny Sampling

Long-term radon progeny sampling nsing either the Radon Progeny
Integration Sampling Unit (RPISU) or the Measurement of Daughters
(MOD? sampling unit may be required in any structure having a grab
WL in the range 0.01 to 0.033WL and a radiation survey indicating
the presence of resiiual radioactive material or an exposure rate
less than .0 wR/hr above background. Such long-term radon progeny
samples shall be collected for at least 100 hours, every other
month, for at least six samples during a yearly cycle.

IV. Soil Sampling

Soil sampling, both surface and at depth, shall be completed at
specified locations to determine the concentrations of uranium

decay chain series radionuclides (e.g., uranium, radium-226, thorium-
230 and lead-210). The lower limit of detection shall be at least
0.50 pCi/gram of soil for radium-226 analysis which shall be used

to determine compliance to the regulatory standards. Bore-hole
logging to determine the presence of radium-226 at depths of up to

8 feet may also be required.

V. Engineering Assessment

An engineering assessment shall be completed at each stucture which
exceeds the EPA's standards for uranium mill tailings cleanup

(i.e., as proposed in 40 CFR 192 of an annual average WL greater

than 0.015, or having radium in soil greater than 5 pCi/g, or a

gamma radiation exposure rate in excess of background of 0.02

mR/hr). The assessment shall provide a detailed map of all residual
radioactive material deposits and volume estimates. Such information
may be obtained by gamma radiation survey techniques, bore-hole
logging techniques, or soi sampling and analysis.

s

Greg G. Eadie

Uranium Recovery Licensing Branch
’szﬁ255;;;7 Division of Waste Managment
Approved by:/{é Ay~

/ “Ross A. Scarano, Chief

Enclosures:
1. Fiqure 1
2. Tnterim HUD/South Dakota Radiation Suryey Protocol
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CRITERIA

Basic criteriz adopted for the South Dakota/HuD rzciation level
certification program will be drawn from two established sources.

A. U.S. Surgeon General's Guidelines for Grand Junction,
Colorado, dated July 27, 1970.

B. U.S. Environmentz] Protection Agency's
the State of Florida, dated June B, 197%.

Criteria 1

Any weichted indoor Working Level (WWL) geterminel 1l i: &tOve
0.02 WL (including background)-shall be classificd as excesl"~g Theét
level the Administrator of the EPA has found accepsiiie in 1 4
the increzsed long term risk of jung cancer in the exptsed
See Note below.

Criteriz #2

1f & weighted indoor working level measurement excesds 0.013 WL,

an 2¢ditiona) set of measurements shall be mace on anoiner ¢z w0 verify
such & rezcing to determine acceptadility of existing resigznzes. Al
rezsurements taken will be averaged teo determine the nnc.

Note: When annual average air concentrations of radsn decay procucts
are less tnan 0.02 WL, remedial act.on reguirec 2ut
concenirations to as low as reascnedly achievesie ievels should
be taken.




METHODOLOGY |

(For existing residences)

ermining acceptability of 2 resicence for federzlly
inzncing in Zdgemont, South Dancte and vicinity, the State
or= ingsor radon daughier measuremenis in the following manner:

c-= mezsurement an air sample having 2 minimum volure of
isers will be ¢rawn through & 25 millimezer Millipore Type AA
er nhaving & pore size of 0.80 microns. After an approprizte
o¢ of decey, tne filter will be counted for alpna activity
wiza 2 scinsillation counter. The racoen ¢zughter concentration in
working Levels (WL) will be calculates and recorded.

s2ding (HCR) shall be rzce in a2 ground floor or
ter the residence has been sealed for a minimum
(3) hours. Seazled mzans that 211 windows, ¢oers,
¢ are closec. 710 make the measurement, The Stat
er the residence, opening the entry dcor only to

¢t equipment and staff mey enter. 1f the HCR exceecs
. 2 House Open Readirg (HOR) will be taken.
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en Read e rmzce in the szme locaticn where the
:ken. The HOR will be mece «%ile the room is being venti-

: noroz) level using aveilable doors, windows, fans, €ic.,
iy f '

esh outside air. Such ventilation shall be in use for
S minutes before the H03 is taken.
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7/12 HCR + 5/12 HOR = Wl
rz (0 sh2ll then be used 10 certify 2 given resident's acceptability
for furiner federz] financing considerztion. In the Ecgemont ared
gever montns are chosen as precluding the use of outside ventilation
due tc inclement weather.
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sed indoor working level procedure ma¥ be bypassed by making
¢closed reading” t0 maximize conditions (worst case) to deter-
~t2bility directly if the working level cetermination falls
2 Wl

An alternate mathod of deternining acceptability of a resicence is
t+3 yse of data acquired by measuremen® with a Raden Indoor Proceny
Integrating Sampling Unit (RIPISU). RIPISU datz will be cerived

fraq 2 minimum sampling time of §0 hours. RIPISU cata acquired i

the period between November 15 and April 1 cin be substituted for

she HZ3. RIPISU datz acquired detween June 1 and Septembder 30 can
be sudstituted for the HOR.
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(For Uncevelcpes Vecant Land)

Fuzure recieticn exposures in structures built on a given tract of
1and c2= be infiuenced by certain coencitions. These can be largely
cnarzcierizes by answering the foliowing quastions.

:. 1s 4ne lin¢ mincralizec with ceological formetions that contein
yrenium cecey chazin elements in varying amounts?

2. s tne underlying geclogy suffic.ently disturbed by fracturing,
tynneling Or otner periurcetiIcns shicnh can enrance radon seepage
and ¢iffusizn to the ground's surface?

3. Has the inveiowves trest of lanc Deen reclzirzc, graded or previously
jemaezad wiom Zeaosite of phosphate &nc/or CODpRr slag that contains
uranium csciy cnein elgments in verying amounis?

D, WYY the busiging materiels used in subseguent construction of 2

spueeyes G & given tract of vacant land contzin a suificiently
low eno.zn level ¢f urenium decady cha2in elzments? (Normally, this
¢ tne case iF non-waste materizls are used in febrication of
builcing meterials.)

s cesermining sczeztability of & given tralt ef land for its utili-
assizr &8s & fecsrel.y Tinanted project site in fcgemont, Scuth Dekola
and vizinity, the Stzte will haréle ezch evaluztion &nd certification on 2
cisz Sy case basis, TniS i due to the complexity of parametlers that need
«¢ pe consiceres in the process.

Vz+racs tnzt can b2 employed by the State 0 perform these evalua-
tions will normelly inciude:

1. gamme scintillometer grid surveys;

2. surfaze soil sampling and ground coring for radicanalytical deter-
minations;

3. charzoa) canister or scintillation cell monitoring of radon diffusion
and seepage o ground surfaces;

L. use of aert:l ragicmetric or oiher radicanalytical data o determine
existing backgrounc gamme ragiation.
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