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Mr. William J. Muszynski, P.E. Mr. Joe LaGrone ,
Acting Regional Administrator Manager, Oak Ridge Operations
U.S. Environmental Protection Agency U.S. Department of Energy==—=w==""
, Region II Field Office, Oak Ridge
” Jacob K Javits Federal Building P.O. Bax 2001
New York, New York 10278 Oak Ridge, Tennessee 37831

g Re:  Cleanup Levels for Radionuclide Contamination at the Maywood Chemical Company
Superfund Site, Maywood, New Jersey

Dear Members of the Senior Executive Committee:

The purpose of this letter is to notify you as the members of the Senior Executive Committee
(SEC) that the Dispute Resolution Committee (Mr. Les Price of the Department of Energy and
myself) and our respective staffs at EPA Region Il and DOE’s Oak Ridge Field Office have been
unable to come to an agreement regarding cleanup levels for radionuclide contamination in soils
at the Maywood Chemical Company Superfund Site, pursuant to Section XV of the Federal Facility
Agreement (FFA) entered into by EPA and DOE for the Maywood Site. Pursuant to Section XV
of the FFA, T am forwarding the attached Statement of Dispute to thé SEC for resolution. In
accordance with the FFA, if the SEC cannot unanimously resolve the dispute within 21 days of
receipt of this letter, the EPA Regional Administrator shall issue a written position on the dispute.
1 Also pursuant to the FFA, DOE may, within 21 days of the issuance of the Regional
J Administrator’s position, issue a written notice elevating the dispute to the Administrator of EPA
for final resolution. In the event that DOE elects not to elevate the dispute to the EPA
Administrator, DOE shall be deemed to have agreed with the EPA Regional Administrator’s
=L position on the dispute.” "~ T T T ~

i Both our staffs have worked very closely together in a diligent attempt to resolve this dispute. In

the course of the dispute to date, EPA and DOE have conducted site-specific evaluations in an
atterpt to come to agreement on the protectiveness of the deanup levels proposed by DOE. That
attempt has been unsuccessful. DOE provided a significant amount of site-specific information in
support of its argument. Unfortunately we were not able to agree on two assumptions (future land
use and future building construction details). ‘

<
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Beyond our disagreement on the assumptions that DOE used to show that the proposed cleanup
criteria would be protective at Maywood, DOE and EPA disagree on the criteria which are used
to define "protectiveness.” It is EPA’s position that under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and the National Contingency Plan (NCP),
remediation goals are required to be developed for known or suspected carcinogens at an
acceptable exposure level of between 10¢ and 10°. DOE contends that for radionuclides, an
acceptable dose is 100 millirems per year, a standard recognized by the International Commission
on Radiological Protection and the National Academy of Science. While EPA agrees that this
number is appropriate for subchronic exposure, we believe it is not protective when exposure is
chronic - an important factor used to determine acceptable risk under CERCLA and the NCP.

When chronic exposure is conmdered, 100 mﬂhrems per year dose falls outside of EPA’s acceptable,
risk range.

It is my hope that the above issues on which EPA and DOE disagree, while -difficult, can be
resolved by the SEC. Mr. Price and myself note that both of you have expressed an interest that
this dispute be quickly elevated further, to the EPA Administrator pursuant to the FFA, for final
resolution if it becomes clear that the SEC members cannot come to an agreement. It is the mutual
goal of EPA and DOE that remechauon at the Maywood site begin as soon as possible

I am transmitting a copy of this letter to you via FAX today.

Sincerely,
’?ﬁu-/\/—\

George Pavlou, Acting Director
Emergency and Remedial Response Division

Attachment

ce: L. Price, DOE-OR w/attach.

S. Cange, DOE-OR w/attach. . :
L=~ J, Wagoner, DOE-HQ w/attach. T e e
B. Venner, NIDEPE w/attach.



108482

JUN 2 1 1983
Mr. George Paviou, Acting Director Mr. William M. Seay, Acting Direcior
Emergency & Remedial Response Division  Former Sites Restoration Division
‘U.S. Environmental Protection Agency U.S. Department of Energy
Region Il Field Office, Oak Ridge
Jacob K. Javits Federal Building P.O. Box 2001
New York, New York 10278 Oak Ridge, Tennessee 37831

Re: Cleanup Levels for Radionuclide Contamination at the Maywood Chemical
o Company Superfund Site, Maywood, New Jersey

Dear Members of the Dispute Resolution Committee:

The purpose of this letter is to notify the Dispute Resolution Committee (DRC) that
respective project managers and immediate supervisors at EPA Region !l and DOF's Oak
Ridge Field Office have been unable to come to an agreement regarding cleanup levels
for radionuclide contamination at the Maywood Chemical Company Superfund Site, as
required by Section XV of the Federal Facility Agreement (FFA) entered into by EPA and
DOE for the Maywood Site. Pursuant to Section XV of the FFA, a 30-day informal dispute
resolution period which began with your receipt on May 21, 1993 of our letter o you,
expires today. The Parties to the FFA have not been able to informally resave the
cieanup level issue. Therefore, this letter serves as EPA’s formal written statement of
dispute, thereby elevating the dispute to the DRC for resolution.

Background
_On April 20, 1993, DOE submitted to EPA the draft final Feasibility Study (FS) and
Proposed Pian for the Maywood Site. In the FS and Proposed Plan, DOE identfies the
followmg remedial action objectives for residual soil contamination:
5 pCi/g averaged over the first 15 centimeters (cm) below the surface, and

15 pCi/g averaged over 15 cm thick layers more than 15 cm below the
surface.
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These numbers were developed to support the Uranium Mill Tailings Radiation Control
Act of 1978 (UMTRCA). Title | of UMTRCA authorized standards for disposal (Subpart
A of 40 CFR Part 192) and cleanup (Subpart B) of uranium mill tailings at sites designated
under Secion 102 (a)(1) of the Act. Those sites are a closed set chosen in 1979 and
cannot be added to. They include *vicinity" sites at which cleanup of specified off-site
properties for unrestricted use is authorized. DOE contends that, while these cleanup
levels are not directly applicable to the Maywood Site, they are relevant and
appropriate as well as protective of human heatth.

EPA Position

EPA has two objections concerning the use of these cleanup criteria at the Maywood Site.
First, we contend that the 15 pCi/g limit is not an applicable or relevant and appropriate
standard (ARAR) for Maywood and, based on site conditions at Maywood, the fimit
provides inadequate assurance that a safe level of heatth protection will be met. Second,
we contend that the 5 pCi/g limit, while not applicable, is relevant and appropriate at the
- Maywood site at all soit depth levels and is protective of human health subject to
confirmatory site-specific measurements.,

1) The concentration criterion for subsurface soil in Subpart B of 40 CFR 182 (15
pCi/g of radium-226) is not a heaith-based standard. Thus, it should not be
appiied to situations in which a health-based standard is appropriate, or to
situations that differ substantively from those for which it was derived. The basis
for this criterion is documented in the materials accompanying the promulgation
of Subpart B (see the preamble to the final rule in 48 FR 600 and accompanying
Final Environmental Impact Statement (FEIS) on pages 134-137 and D-51 to D-52;
and Findings of an Ad_Hog Technical Group on Cleanup of Open Land
Contaminated with Uranium Mill Tailings, EPA, 1981, Docket A-79-25), and is
summarized below.

The criterion for subsurface soil was derived as a practical measurement tool for
use in locating discrete caches of high activity tailings (typically 300-1000 pCi/g)
that were deposited in subsurface locations at mill sites or at vicinity properties.
The criterion for subsurface $ail in Subpart B was originally proposed as 5 pCi/g
(46 FR 2562). The final regulation was changed, not because the health basis was
relaxed, but rather in order to reduce the cost to DOE of locating buried tailings -
under the assumption that this would resuft in essentially the same degree of
cleanup at the Title | sites as originally proposed under the 5 pCi/g criterion (48
FR 600 and FEIS page D-51). The use of a 15 pCi/g subsurface criterion allowed
the DOE to use field measurements rather than laboratory analyses to determine
when buried tailings had been detected. It is only appropriate for use as a cost-
effective tool to locate radicactive waste in situations where contaminated
subsurface materials are of high activity and are not expected to be significantly
admixed with clean soil.
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The 15 pCi/g subsurface criterion was not -developed for situations where
significant quantities of moderate or low activity materials are involved. Suchis the
case at the Maywood Site. Its use in such a circumstance would be inappropriate

and would not satisfy the risk objectives achieved under Subpart B for uranium mili
tailings.

2) The___goncentranon kmit for surface soil in Subpart B of 40 CFR 192 (5 pCi/g
radium-226) is a health-based standard and can be reascnably applied as a
relevant and appropriate requirement for radium-226 or combined radiiii-226 and
radium-228. The relevant health risk for surface soil, external gamma exposure,
provides the basis for this limit. (The basis is noted in the preamble to 48 FR 600
and is discussed in greater detail in the accompanying FEIS on pages 57, 111-112,
and 134-137.) The concentration limit can be reasonably appied to subsurface
soils as well. As discussed above, the criterion for subsurface soils in Subpart B
was originally proposed as 5 pCi/g but was changed in the final regulation to 15
pCi/g. The 15 pCifg criterion was not developed for situations such as at
Maywood, where significant quantities of moderate to low activity materials exist
in subsurface soil. The risk scenarios at the Maywood Stte, however, are
sufficiently similar to those in UMTRCA to warrant use of 5 pCi/g, the health-based
standard.

The intent of the remedial objectives is to allow unrestricted access 1o the site either in
the current or future use scenario. It Is EPA’s position that the appropriate soil
concentration criterion should be 5 pCi/g through all soil layers regardless of
depth. As an attachment we have included two technical papers which support our
position: Cleanup Standards for Radium Contaminated Soifs, Russell, John L. and
Richardson, Allan C.B., Office of Radiation Programs, USEPA, presented in the Waste
Management '92 Symposum, University of Arizona, Tucson, March, 1892 and Scientific
and Public Issues Commitiee Position Statement: Radiation Standards For Site Cleanup
and Restoration, Kathren, R. et.al., Health Physics Society Newsletter, June, 1983.

- Pursuant to Section XV of the FFA, the DRC has 21 days following receipt of all
statements of position {or the expiration of the period provided for their submittal) to
unanimously resolve this dispute and to issue a written decision. Upon receipt of this
letter, DOE will have 30 days to submit a position paper after which the 21-day period will
commence. | hope that we can come to an agreeable resolution of this issue within the
above timeframe. If you have any questions, please call either of us, Jeff Gratz at (212)
264-6667 or Bob Wing at (212) 264-8670
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I am transmitting a copy of this letter to you via FAX today, June 21, 1883.
Sincerely, |

Jefirey Gratz, Project Manager Robert J. Wing, Chief
Federal Facilities Section ~ Federal Facilities Section
Attachment ; e

cc: 8. Cange, DOE-OR w/attach.-
J. Wagoner, DOE-HQ w/attach
N. Marton, NJDEPE w/attach
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Waste Management '92 sSympesium
Maxrch 1-5, 1992
Tueson, Arizona

CLEANUP STANDARDS FOR RADIUM CONZAMINATED SOILS

John L, Russell and Allan C. E. Rlchardsoﬁ-
 Office of Radiation Pregrams :

U.8. Environmental Protection Agency

Abstract - .

In 1983 EPA promulgated stahdarde for cleanup of uranium and
thorium nill ¢ailifigs at 40 CFR 192. These standards address a
.specific example of the cleanup of radium contamination.

They
have been used.for the cleanup of radium-contaminated soils at
other sites, primarily because they are the only related

standards that exist. However, EPA advised caution at the time

these standards were lssued: "It should ke noted that these
standards in no way are intended to establish precedents for
other situations or xegulations invelving similar eavironmental

objectives, but with different economic andfor technological
. circumstances.! (EPA 83)

This paper essesses the sultability of
these standards for use in the cleznup of contaminated soil at

sites other than uranium or therium mill tallings sites.
Ihe 40 CTR 192 Cleanup Standards

The 40 CFR 1892 rules specify two types of standards. The
first addresses the disposal of uranium and thorium mill
tailings, and are not discussed in this paper. The second
sddresses clsanup, and are the subject of this paper. They
includs limits for indoor radon concentretions end indoor gamma

exposure rates for cleanup of buildings, 25 well as limits on
radiun concentrations in soil for cleanup of land.

The foynmer,
those for indeor radon and gamma exposure, are health-based _
standards; while the latter, radium concentrations in soil, are

technolegy-based standards, kKayed to the sensitivity of radiation
monitoring systems.

For uranium tailings, the increased indoor
radon concentrations and indoor gamma exposure rates were caused
by placing tailings around buildings and houses,

Radon is a
decay product of radium and, since it is an inert gas, can move
through s0il and enter buildings above scil that is contaminated
with radium,

108482

It wvas assumed at the time the 40 CFR 192 standards

vere promulgated that the indoor standards would be achieved by
removing such tailings &and replacing thexn with olean soils.

The 40 CFR 192 Btm"xda.rds for soll specify a concentration
limit of 5 pCi/g radium in the top 15 onm of soll ang 15 pci/g

——— e P am we e m—— Bl s

- ——— - e 2 e i s & o e

radium in ‘any 15 cm thickness below the top 15 cm, The limit for
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"the top layer was based on limiting external exposure rates to
persons who may spend time on 'the land., Its purpose is teo
indicate when.cleanup ©f thin surface layere of winéblown
tailings is necessary to provide adegnate public hezith
protection. Although this criterion providss adequate health
protection for the situations it was developed to address, the

value was sslected with the limitations of field measurement
eguipment in mind, and the transient nature of windblown
contanination situations. .

i - The 15 pCi/g-soil conesntration limit is a technology-based

- standard. It 1s a practical measurement criterion for use in  __
Jocating discrete guantities of tailings that were deposited or
placed in subsurfacs locations at mill sites. These tailings
deposits ars generally limited in area and volume, with little or
no mixing with adjacent soils, and have activities exceeding 100
pci/g., Convenlent medsurement technigues for esssaying radium

.. activity in boreholes can not readily achieve a sensitivity
better than 15 pCl/g in 15 cm layers. Since this is adequate for

locating the edge of subsurface deposits of uranium mill

tailings, it was selected as an appropriate standard for use at
the tailings sites. Cleaning up deposits of tailings using this
standard will leave at most only very small deposits that would
not produce sufficlent radon to cause a significant increass in
indoor levels in a structure built over them.

In this paper it is assumed that the goal of land cleanup
around housses should bhe to meet the health protection standards
of 40 CFR Part 192. These require limiting the average indoor
radon concentration te 0.02 WL (4 pCi/l) including background,
and restricting tha indoor gamma exposure rate to 20 micreR per
hour above background at any location in a permanently occupiable
structure,

The technical objective, therefore, is to achieve

those conditions in the soil arocund present (and potential)
occupiable structures that will satisfy these indoor B
co o Treguirements., R )

The characteristics of the seil, the pressure differential
between indoor air and the atmosphere, and the air exchange rate
of the building itself are major factors that determine the
buildup of fndoor radon. TFor this paper, a model called RAETRAN
(Ro 8%) was used to examine the relationship between radium
concentrations in soil and indoor radon concentrations in a house
constructed over land contaminated with radium, In the RAETRAN
estimates, tha s0il characteristics were varied, as were the ’
radium concentrations in s0il. The pressure differential and aiy
exchange rates were held constant at values representing & nhew
house constructed to meet current energy conservation guidelines.

RAETRAN predicts the novement ©f radon in soil by both g
diffusion and advection. Radoh moves through soils along the path




. soil under and adjacent to the basement.
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£

of least resistance. In mmny cases, particularly when subsoil is
in its undisturbed natural state, cracks or volumes containing

peorous material create ‘"channels® through which radon. can move
rapidly to entrance places in buildings.. This movement of radon
is caused by a difference in pressure and is called advective
novenent, or advection, The most advantageous situation (from
the radon control perspective) is that of soils which have
characteristice which forece radon to move primarily through
diffusion., Diffusion theory is based on the thermodynanmic

~ principle that radon will move to regions of lower radon

cencentration in its attempt to achieve egquilibrium. Diffusicn

o 3 -g o, Rl L .._._"E;!-- w0 e 2T L
MRY 19’93 16:09 No.028 P.03
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movement is advantageous for radon control Bifice It takes longer

for radon to move by diffusion than by advection. More radoen
will decay during this longer time pericd, While radon control
is based primarily on replacing contaminated soil with clean
s0il, soil characteristics which assure that primary movement o

. radon through the clean so

7 il layer is by diffusion provide =
additional) protection., -

RAETRAN estimates radon movement into houses directly
through basement floors and through cracks in basement floors,

e.g., the crack between the basement floor slab and the basement
. walli (Ni 90,Ni 91}

The source of the radon is the radium in the

. In the model radoen 1}
dlffuses through the basement slab into the house and 2) flows

advectively from the soil through cracks and inte the house.

When the house parameters ara held constant, tha rate at which
the radon flows is determined primarily by the characteristics of
the soil., If seolls retain significant fractions of water, xaden
will flow principally by diffusion. It is noted, however, that

nodeling radon movement through soils is a developing field. as
more sophisticated models become available, datailed
specifications of moedels may change.

The yate at which radon moves through the soll depends on
the concentration of radon (from radium) in the scll and the scoil
characteristics: permeability, moisture content, and radon _
LQiffusion coefficient. A slow movement of radon is desirable,
i.e., a low diffusion coefficient, to assure decay of mest cf the
radon in the soll. The sclentific basis for predicting the

movement of radon through soil has besn developed by Rogers,
et.al. (Ro 84) and is widely used (NRC 89). This work forms the
pasis for RAETRAN (Re 8%). - : :

In using the modael it is important t¢ recognize that there
are two sources of radium: the radium in the clean £ill (sandy
clay loam) that replaces the contaminated seil in the. excavated -
zone and the radium in the s3il below or outside the excavated
volume, i.e., the initizlly contaminated seil that has not been
excavated. In making estimates of excavation depths the
characteristics of hoth the replacement soil (the clean £ill or
backfill) and the existing, contanminated s0il are used. An
indoor radon concentration can be selected and, using RAETRAN,
the cencentration of radium in the underlying soil (which can be
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different for the replaced soil and the unexcavated soil) can be
calculated for soil

s with various properties. The excavation
depth can then be increased to assure that the radon moving
through various soils and entering the house builds up to less
than the indoor radon limit. ' : '

. -

our RAETRAN estimates (Ku 92) are based on:

‘fbther'sources of radon,

e wn e,

- ‘a-house air exchange rate of 0.35/hour,

- an indoor raden concentration of 2 pCi/l, to allow for

- an indoer pressure of -2.4 Pa,

'~ three different soils (clay loam, sandy clay loam, and
loanmy sand); however, the backfill soil is sandy clay loan
for 211 cases, ' )

- three different moisture contents in the soils {wet to
dry: =0.1, =0.3, and -15,0 matric potentimls), '

- three different radium concentrations in the backfill
(L.e., 1 pcifg, 3 pci/g, and 5 pci/g),and s

= other factors (as described in the accompanying paper by
Hull and Nielson) (Hu 92). S g

A -total) of 81 different cases were modelled,

The major conclusicn from the RAETRAN analy=is is that for
mogt solls, if not-all, radon attenvation properties are
insutficient to provide adeguate protection from indcor radon
that is produced by a homogenous mixture of radium at a
cencentration of 15 pci/g radium in soil underlying a house. The
zerc excavation values for all cases fell batween 5.8 and 10

reeePCL /g radium in soily i.e., a-cencentration greater—than-5:8 to )

10 pCi/g would require excavation of contaminated seoil and -
replacement with cleaner (lower radium concentration) backfill.

Frea the mcdél results it is evident th

the. underlying soil are most important in determining excavation
depths (or in selecting radium concentration 1imits at.a givan
depth). This is observed by comparing the allowable radium
concentration in the underlying soil for an excavation depth of 2
maters. AL long-tern average matric potentials of -0.3 for both
backfill and underlying soll, with backfill at 1,0 pci/g radium,
the difference in radium concentrations is more than an order of
magnitude: 140 pCi/g for clay loam vs.

13 pCi/g for loamy sand.
The difference is even greater if highl

y saturated seoils are
‘consldered, again for a 2 maters backfill depth.

_ P At matric
potentials of -0.1 for both backfill &nd underlying eoil, with
backfill at 1,0 pci/g radium, the difference

: in radjium
concentrations limits in tha underlying soi) is 380 pci/g for

at the properties of
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clay loam vs. 11 pCi/g for loamy sand. In both of these easas;

" the concentration limits for an underlying soll of sandy clay
loam falls between the clay loam and the loany sand.

The model results alsc indicate that, with sandy clay loam
a8 the backfill for all cases, the radium concentration in the
backfill greatly effects the excavatlion depth (or the acceptable
radium concentration for a given depth). For example, the
excavation depth increasas from 2 meters to 3 meters as the
radium concentration of tha back£ill is increased from 1 pci/g to
‘5 pti/g, Conversely, for a fixed excavation depth of 2 meters,
the limiting radium concentration in the underlying soil

_decreases from 20 pCifg to 10-pti/g as the radium concéntration
in the backfill increzses from 1 pCl/g to & pCi/g.

" For cases where there is no contaminated material lett
bensath the excavated zone, the source of raden is primarily from
the clean £1i1l, Any of the soils having a radium concentration
of less than ahout 5 pClfg can bs used to achieve the indoor
radon limit. Therefore, the radium concentration of the backfill
should not exceed 8 pCl/g which will assure that indeor radon
will not exceed health protection limits (40 CFR 192).

additional azsessment is needed for cases where contaminated
material is left under the clean £ill. However, preliminary
results indiecate that radium concentrations as low as 10 pci/q,
combined with permeable backfill solls, may cause indecr raden
levels that exceed the limit, Based on these preliminary -
results, removal ¢of all radium contaminated soll is the preferrsd
course. However, further assessment may lead to other options,
especially if less permeable soils are used for backfill,

- Based on the above estimates, with backfill soil directly
beneath the floor slab, so0il with a radium concentraticn of &
pCi/g -is consistent with the indoor radon limit. However, in all
casas, the indoor radon limit will be exceeded 4if the soil

concentration of radium is at or near the 15 pCi/g limit.

Examination of axternal exposure estimates indicates that
indoor gamma radiation exposure may be very close .to the limit
spacified in 40 CFR 192 when soil concentrations approach the 15
pCifg limit for radium~226 and/or radium-228, Further work is

needed to estimate extarnal exposure levels in basement sreas
whan a house is censtructed in soil containing up to 15 pei/g
radium in soil, o .

The limit specified in 40 CFR Part 192 for gamma rzdiaticn
levels is a structure applies at any location in the structure,
vhether cccupied or not, and without limitation on the size of
the area over which it applies. The standard is specified in
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terms of an ionization rate in air, and thus is not equivalent ¢o
dose to humans. This is to encourage direct measursment of
radiation levels and ecase implementation by aveiding the .
necasslty of making numerous adjustments for occupancy, location
of peopls within the building, and othar factors.

Conclusions

The 40 CFR 182 soll concentration limits are technology-

x 1*) 4
baged standards that were developed specifically for application
to the uranium and thorium tailings sites

. itez, and will generally nst
be suitable for applicatien at other sites.

However,vgiﬁaéﬂéh;'-
40 CFR 192 indoor radon and gamma limits ave health-bazed
Btandards, they can provide the basis for deciding what

cleanu
levels must be achieved in remedial actians involving.radiume F
contaninated soil on whi

..
LTS LE I

¢h occupiable structures exist or may be
constructed in the futurae. . o

The results of the model tests indicate that:

1. Based on estimates from the RAETRAN medel for backfill
scil direckly beneath the floor slab, most scils with a

radium concentration of 5 pci/g or less will satisfy the
- indoor raden limit. However, in all cases, the indoor radeam

linit will be excesded if the soil concentration of radiunm
is at or near the 15 pCi/g limit.

2, For the ca=ze where essentizlly all soil contamination at
2 site is from 2 material that has elevated levels of -
radium, e.g., mill tailings, and if this contaminated soil
has not been significantly mixed into adjacent
uncontaminated 2oil, the 15 pCi/g radium limit will assure

that only emall guantities of contaminated soil will be left
following remediation.

For this casze, the soil
concentration limits in 40 CFR 192 provide a safe lsvel of
health .protection. . ‘

3. For the case where soil contamination is from a large
volume of low level radium-contaminated material, e.d.,

phoephogypsum wastes, or where higher concentration radfum-

_ contaminated soil has been-significantly mixed into
uncentaminated soils, the 15 pCil/g radium linit provides )
i?adeguata assurance that a safe leve)l of health protection
will be nmst,
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COMMITTEE ACTIVITIES .

Scientific and Public Issues Committee
Position Statement:
RADIATION STANDARDS FOR SITE
CLEANUP AND RESTORATION

-~

Ronald Kathren, Francis Massé, Kenneth Mossman.
Genevieve Roessler, Keith Schiager

Executive Summary
be Health Physics Society* welcomes this opportunity

T to participate in the enhanced rilemaking process

Imitiated by the Nuclear Regulatory Commission (NRC) for
development of standards for site cleanup and restoration of
Secommissioned nuclear facilities, This participatory
Pprocess is particularly important because of the tremendous
irapact these standards will bave on this nation®s economy
for many years. We encourage regulatory agencies to
establish radiation protection standards that are copsistent
with the recommendations of the scientific advisory
organizations establisbed specifically to make recommenda-
Bans in this area.

Radiation protection standards should be based on health
risks; they should be clearly related to quantities that can be
measured, such as radiation exposure rates or radioactivity
conceatrations in soil, or on equipment or buildings. To
easure optimum protection of public health and environ-
mental values, standards for site cleanup and restoration
should be consistent with the fundaments] principles
recomunended for all radiation protection activities, i.e. that
radiation doses should be kept as low as reasonably
achievable (ALARA), taking into account economic and
social factors, with an upper Limit to the dose that-is
Ekely to be received by any individual, The “ecopomic
xnd social factors® that should be taken into account include
the bealth and environmental risks introduced by cleanup
activities, ¢.g. the use of chemicals, construction activities,
transpoftation, waste processing and disposal; &5 well as the

We recognize and sympathize with the sincere apprehen-

- sion many people have about health risks izposed by

sadiation exposures. This is also our primary concern,
since our profession is dedicated to the prevention of
wowarranted health risk due to radistion. We heve no
magic formula for allaying the fears of radiation, but we
offer basic principles of protection, developed over several
decades, that are appropriate for radiation and most other
environmental hazards. Based on these principles, we
provide several specific recommendations, followed bya
discussion of the general considerations on which they are

founded. Finally, we include comments on the four kinds

of objectives described by the NRC in its paper “Issues for

Discussion at Workshops® (1993).

SPECIFIC RECOMMENDATIONS

1. Remedial action should do more good than harm; the
standards for site cleanup and restoration should be
based on the principle of balancing the societal costs
and risks of the cleanup against the societal benefits
of actual radiological risk reduction, to sssure that
the net benefit to society is-maximized, Noarzdio-
logical risks, e.g., the use of chemicals for decontami-
nation and the mechanical hazards of demolition and
transportation activities, should be evalusted to gssure
that decisions are based on minimizing the total detri-

meat, not just the radiological risk. The amounts spent -~

specifically to achieve health bensfits should be in the
same range as is acceptable for any other health protec-
tion program that is undertaken voluntrrily by the
public. Expenditures for other categories of benefits,
e.g., aesthetics, public good will, property valuation,
ete., should be separately identified and Justified.

2. For decisions on decommissioning strategies, the
ALARA princple should be applied to the total
radiation dose to society, including workers at the
site Bs well as the general public. The standards must
recognize the fact that the dose to site workers is part of
the total dose 1o society and must be incloded in the
balancing of risks and benefits. This requirement is
specifically addressed by the ICRP, as follows: "The
meed for and extent of remedial action has to be judged
by comparing the benefit of the reductions in dose with
the detriment of the remedial work, including that due
to doses incurred in the remedial work.” QACRP, 1991,
1219) This recommendation js particularly relevant to

. decisions regarding immediate vs. deferred decommis-

sioning, allowing for radioactive decay before final - —

—--~-cleanup and ‘restofation to & condition suitable for
unrestricted use,

3. For unrestricted use of a restored site, we endorse
the Iimit of 100 mrem 1 mSv) fotal effective dose
equivalent (TEDE) to any member of the public in
any one year from all nonmedical, manmade sources
combined, recommended by both the JCRP (1991)
and the NCRP (1993). For purposes of thess recom-
mendations, we use the term “total effective dose
exquivalent® (TEDE) adopted by the NRC (1991), which
is the same quantity as the *effective dose® defined by
the NCR? (1993); it is the sum over all tissues of the
committed dose equivalent from penetrating external
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radiation and from intakes of radiosctive materials. For
site cleanup and restoration standards, we recommend
that the dose limit be spplied to all site-specific, nonoc-
cupational sources, except indoor radon, including
natural radionuclides whose concentrations have besn
enhanced by human activities.

-4, We recommend that a compliance screening level of
* 25 mrem be applied to the mean annual TEDE to the
. critical population group, defined as the most highly

exposed homogeneous group affected by the restored
site. If the mesn annual TEDE to the critical group is
likely to exceed 25 rurem, an evaluation should be made

to ensure that no individual is Jikely to receive an annual -

TEDE exceeding 100 mrem (1 mSv)-from all site-

specific, poooccupational sources, excluding indoor
radon. ..

- e

8. Standards for site cleanup and restoration should -

include an assessment screening Jevel below which
further dose assessment is not required. The selec-
tion of this screening level is more a matter of practi-
cality than of explicit risk assessment. For all site-
specific, nonoccupational sources of radiation exposure,
excluding indoor radon, we récommend &n gssessment
screening Jevel of 5§ mrem snnual mean TEDE to the
critical group. We consider 5 mrem per year to be an
appropriate streening level because it is unlikely that
efforts to reduce doses below that level will do more
good than harm.

6. For unrestricted release of sites containing *Ra,
Th or ®Ra, we recommend a soil concentration
limit of § pCi/g above the normal concentration for
the region to prevent excessive *Ra or ®*Rn concen-
trations in indoor air. To limit the potential source for
indoor radon adequately, the concentration should be
sverzged over an area of no less than 25 m? and no
more than 100 w? and ¢ soil depth of no less than 0.5 m
and no more than 1 m. ‘As a screening level for soil
containing “Ra, ¥°Th or ®Ra, we recommend & soil
concentration of 1 pCi/g above the normal concentration
for the region, averaged over the same ares and depth.

7. Standards for site cleanup and restoration should be

) based on probabilistic risk sssessments designed to- - -

“provide the best estimates of the distributions and
uncerfainties of doses that are likely to be received
after restoration through the use of state-of-the-art,
peer-reviewed and thoroughly documented calcula-
tional models and computer codes, The distribution
of doses to the members of the public during and
following decommissioning will be entirely different
from the dose distributions resulting from operational
emissions, which are limited by NRC and EPA regula-
tions. During plarit operation, most of the dose to the
general public is rather uniformly distributed to rela-
tively large numbers of the adjacent population. After

e

decommissioning there will be esseatially no dose to the
population adjacent to the site. -Only a very small
segment of the population who reside or work on the
testored site will receive sny “public® dose. ‘The
. hypothetical concept of a single "maximally exposed
individual®, for whom all exposure variables are gs-
sumed 10 be maximized simultaneously, should be
replaced by calculations of the mean TEDE to the
critical group, i.e., the homogeneous group receiving
the kighest doses from the restored site.  Although
modelling is required for calculating doses to critical
groups and individuals, the input data to the models
chould be measurable, verifiable quantities, such as
exposars rates or concentrations of ra.dlonuchdes in

environmentz] media.

GENERAL CONSIDERATIONS
Basis for Standards

Concemn for eavironmental quality is Justxﬁad by many
copsiderations, including aesthetic values, maintaiping
ecological balance, conservation of resources and protection
of buman health. Of these diverse considerztions, only the
protection of human health requires radiological standards
for decontamination or restoration. Sipce radiation cannot
be seen, heard, felt or tasted, it cannot, of itself, produce
any sesthetic degradation. For levels of environmental
radiation or radioactivity that are within estzblished stan-
dards for protection of human health, there is no anticipated
adverse effect on ecological systems. Criteria for conser-

- vation of minerals, water or other patura] resources are

based o6 the preservation of a balanced ecosystem and on *
potential futore use by humans, and only the health aspects
of potestial future use by humans is depeadent on rzdiolog-
ical standards. Consequently, there is no assthetic, ecologi-
cal or copservation basis for radiation protection standards
different from those required fo protect human health, and
the ecopomic and social factors that must be taken into
sccount gre comparzble to those involved in any other
health issue for which beaefits are weighed against costs,
We toncur with the recommendations of the ICRP

(1991, 1113) regardmg criteria for intervention in existing

ummous: -

") The proposcd interveation should do more good
‘than harm, i.¢., the reduction in detriment result-
ing from the reducticn in dose should be sufficieat’
to justify the harm and the costs, including social
costs, of the intervention.

) The form, scale, and duration of the interventicn
should be optimized so that the net benefit of the
reduction of dose, i.e., the benefit of the reduction
in madiation detriment, ess the detriment associat-
ed with the intervention, should be maximized.®

. We alsa subscribe to the ICRP recommendation that *the

sum of the effective doses from each type of exposure”
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(i.e., occupational and public) *from 2 given source should
be used in the oplimisation procedures.” (JCRP, 1991,

1208) Risk Assessment

Although it is possible to measure small radiation expo-
sures and gquantities of radiactivity, it is not possible to
detect or measure the risk they are presumed to produce.
Realistic assessment of the potential risk from residual
radiocactivity requires objective evaluation of the environ-
meatal transport of radionuclides and the potentisl for
buman exposure. The risk to society is calculaied as the
sum of the risks to its individual members and the TEDE
is the quantity that best represents the biological risk to an
individual from radiation eXpOSUE,  eeemil

The collective societal dose, which is the sum of the
TEDE:s to all members of the public and to al] workers, is
an acceptable surrogate for the societal radiologics! risk and
may be used in calculations for optimization when the
collective dose is known. However, it must be recognized
that the collective societal dose depends s much on demo-
graphics as it does on dosimetry. If the size and character-
istics of the exposed population are unknown, there can be
po valid estimate of societal dose. For site cleanup and
restoration involving radionuclides that will exist for
many decades or centuries, societal dose cannot be used
&8s a surrogate for risk,

Almost all radiation risk coefficients originate es relative
risks, i.c., the ratic of the observed to the expected number
of cases in 22 exposed population. For most of the
biological effests of radiation exposure, the relative risk
model provides a somewhat better fit to the data than does
the sbsolute risk model. If the only parameter that changes
the societal dose is the size of the population, the zverage
individual dose is the preferred measure of societal risk,
since the societa] relative risk is exactly equal to the
average individual relative risk. Also, the upper limit to
the societal selative risk is appropriately represented by the
mean relative risk to the critical group. For this reason,
we recommend that radiological standards for comple-

tion of site cleanup and restoration be expressed onlyas

an individual-dose limit; evaluitad in terms of the mean

.annual TEDE o the critical group.

If a dose js determined only by caleulation, the principal

. &oput data should be quantities that sre messurable and the

model used for the calculation should be demonstrably

‘reliable. Models for environmental transport &nd human or
ecological exposures should be state-of-the-art, peer-°

reviewed and thoroughly documented. The modeling
zesults should provide the best estimates of the distribu-
tons, including the uncertainties, of doses likely to be
received by various population groups. The hypothetical
concept of a single *maximally exposed individual,” for
whom all exposure variables are assumed to be maximized
simultaneously, should be replaced by a calculation of the
mean annuzl TEDE to a defined critical group.

Risk Management Co-

Risk management decisions by regulatory agencies as
well as by the affected licensees should be designed to
maximize the benefit to the public. When applying the
ALARA principle to doses below the mandatory individual
dose limit, additional remedial actions should be justified by
the likelibood for cost-effective risk avoidance on a case-
by-case basis, pot by setting & lower, arbitrary, regulatory
dose limit, Expenditures of public funds should be justified
by, and proportionate to, the societal risk that will be
avoided by the proposed action. We do not believe that it
is in the public interest to spead large amounts of public
funds for remediation of a calculated public health detri-
mexnt that is too small to be observed. , -

We recognize that there are-societal benefits other than
health that may be attained by site cleanup and restoration,
€.g., property valuation and tax revenues, resource conser-
vation, public acceptance, etc., and recommend that each
of these be evaluated utilizing benefit/cost ratios that are .
considered acceptable for achieving similar public benefits
in other sitvations. As health professicnals, however, we
offer recommendations only on remedial actions to obtain
benefits that are health related. To the extent that site
cleanup is expected to be justified by health benefits, we
believe that it is appropriate to compare the anticipated
results with the societal heslih benefits attainable by
expenditures of resources in other ways, e.g., eonstruction
of hospitals, education of medical personnel, immunization
of children, etc. ,

. REVIEW OF ALTERNATIVES
FROPOSED BY THE NRC

~ Several basic kinds of objectives or approaches have
been suggested as the basis for radiological criteria for
decommissioning (NRC, 1993). Each of the suggested
objectives are discussed below, with recommendations for
modifications or alternstives.

Risk Limit

Limitation of the risk to any individual is one of the
essential components_of radiological standards for -site
cleagup and restoration. For risks from radiation, we
believe the limit should pot be expressed as a risk value,
but as an upper limit to the annual TEDE that is lkely to
be received by an individual at & restored site. We concur
with the dose limit for individual members of the general
public recommended by both the ICRP' (1991) and the
NCRP (1993) of 100 mrem TEDE in sny year from all
nonoccupational, ponmedical, manmade or site-specific
scurces combined, excluding indoor radon. We believe that
compliance with this limit can best be demonstrated through
the spplication of a compliance sereening level of 25 mrem
mean annual TEDE to the critical group. If this value is
exceeded, an evaluation must be made to ensure that no

© individual is likely to receive a dose exceeding the individu-

4 imit,
2l dose limi _ feomtinaed)
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We do not recommend the establishment of s standard
that would define a level of residual risk to the public
1 deemed trivial in all cases as the primary objective of

decommissioning efforts. Our objection to this approach is
twofold: First, there is no universally acceptable definition
of trivial risk; even extremely small risks are considersd by
some people to be unacceptable if they perceive no personal
benefit in taking the risk or if they believe the reason for
taking the risk is iznmoral or unacceptable. Second, s
spproach would allow no balancing of societal benefits
. against societal costs of decommissioning, a fundamental
principle of public health and radiation protection.

-should include 2 lower limit for action. The ALARA
‘ .- principle implies that not oaly the management of risk, but
also the assessment of risk, should“be optimized. The
- effort eapended in assessing a risk should not be dispropor-
tionate to the nisk itself. If the ALARA principle could be
applied guantitatively 1o all cases, the lower limit for action
would be the point where the cost of a realistic risk
~gssessment would exceed the potential benefit of say
cleanup. For practical applications, however, & screening
mechanism is nesded to determine whether the potential
benefit of decontamination or restoration is likely to justify
a detailed risk assessment. We believe that 2 calculated
mean TEDE of 5 mrem above normal background to the
critical group in any one year would be appropriate #s a
screening level to determine whether any further assessment
is likely to be beneficial and, therefore, necessary.
o Best Available Technology
We recommend the use of best available tachnology
(BAT) whenever it is compatible with the goal of optimiz-
1 ing total benefits. We do not believe that BAT should be
the only criterion for site cleanup, regardless of cost or
effectiveness, because inordinate expenditures could be
required with little or no benefit. If this objective were to
be used without other restrictions, it would imply that a site
i eould be relezsed for unrestricted use regardless of the

remaining radioactivity or risk as long as the BAT bad been
used. We would certainly object to this implication on the
basis that slternatives to unrestricted release should be

1 As a practical measure, we believe that the standards

. considered if there was & significant residual risk 1ﬁct the -

L s -~apphcanon of the best gvailable technology.
T Return te Natural Background Levels

: We do not copsider the seturn 1o natural backgmmd
{ b, Jevels 1o be ethically or scientifically justified as a pnmzry
7 objective for site cleanup and restoration. This approach is
_ ethically unjustified since it involves no consideration of
L actual risk nor of cost. Furthermore, there is no scientific

Justification for such a standard sioce both "manmade” and
"natural® radiopuclides impose the same kind of risks.

i Some propossd environmental restoration projects
2 involve sites contaminated with small amounts of “man-
made” radioactivity in soi] that are to be retumned to their
"natural® state. The concept of "natural® should not be

10

arbma:ﬂy mtncted to mean that only the origiral nuclides
and concentrations sre present. We are not & naive to
believe that digging up some soil, burying it in containers
in another location, and replacing it with soil from a third
location is more “patural® than leaving small amounts of
radioactivity in place! The important consideration should
be the quantities and distributions of all radicouchides in the
contaminated materjals and the potential exposures to
humans. Conditions that produce a distribution of radiation
doses and risks to people within the normal range of natural
background should be regarded as “patural.®

The distribution and variability of radicactivity in the
environment, and dose rates from natural sources, provides
sn excellent framework for establishing eriteriz for site
cleanup aad restoration. The recommended individual dose

limit and the two recommended screening levels referto”

doses in addition to the dose from natural backgroond. The
recommended compliance screening level of 25 mrem i
any year is of approximately the same magnitude ‘as the
geographic variability of doses from natural background; it
is comparable to the difference in annual dose likely to be
experienced by a persop who moves from one Jocation to
another. The recornmended assessment screening level of

S mrem in any year is approximately the same magnitude .

as the temporal variability of the dose from nateral back-
ground at a single Jocation; it is the difference in annual
dose anycne is likely to experience without changing
location. If the true background dose rate for the site was
pever established, the average background for the region
should be used for comparison. However, it is immaterial
whether any additional dose rate gbove the average back-
ground is contributed by natural or manmade radionuclides.

* The Health Physics Society, formed in 1956, is a scientific
organization ¢oncerned with the protection of people and the
environment from radiation. Today its membership numbers
more than 6,400 and includes professionsls reproseoting all
scientific and technical areas related to radistion protection drawn
from academia, government, medical instintions, rescarch
laboratories and industry from 50 states, the District of Columbia,
and Puerto Rico. The Society has more than 350 members in
nearly 50 foreign countries. The Society is chartered in the
United States a5 a nonprofit scientific orgunization, and as such is

not affiliated with any govermnmentator-industrial erganization.”
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