From: Appaji.Sairam@epamail.epa.gov

To: Buckley, John

Cc: Ortelli, Angelo, NMENV

Subject: CAP Comments

Date: Tuesday, October 30, 2012 2:54:47 PM
Attachments: EPA CAP_Comments.pdf

ARAR Example ROD.pdf
EPA Requirements RevisedOct2012.pdf

John,

The EPA has no new comments other than what was previously submitted. The ARARs identified in
the December 13, 2011, requirements letter has been revised and should be included in the CAP. To
demonstrate compliance with the these ARARs, HMC would need to identify specific actions to meet
them. The EPA will include the same ARARs in the future ROD for OU1 and OU2. | have attached
an example of ARAR tables found in a 2006 EPA ROD which identifies the ARARs and how it is

addressed during remedy implementation.

| will call you to follow up on this.

Sai Appaiji

Remedial Project Manager

USEPA Region 6, Superfund Division
Dallas, TX 75202

Tel: 214-665-3126
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May 29, 2012
John Buckley

Senior Project Manager/Hydrogeologist

Office of Nuclear Material Safety and Safeguards
United States Nuclear Regulatory Commission
Mail Stop: T-8F42

Washington, DC 20555-0001

Re:  Comments on the 2012 Updated Corrective Action Plan (CAP) for the Homestake
Mining Company Site

Dear Mr. Buckley:

The Environmental Protection Agency (EPA) has reviewed the referenced report and generally
finds it to be a very comprehensive document with in-depth information about reclamation
activities at the Site. The EPA appreciates the efforts of Homestake Mining Company (HMC) to
incorporate in detail the compliance requirements of all regulating agencies at this Site.

EPA’s comments are focused on regulatory issues that have been identified in the attached
December 13, 2011, letter (Re: Comprehensive Environmental Response Compensation and
Liability Act (CERCLA) requirements for the HMC Site) submitted to the Nuclear Regulatory
Commission (NRC). In that letter the EPA identified CERCLA requirements that are essential
for site closure and deletion.

HMC has incorporated EPA’s site closure requirements in the CAP in Section 1.1.3.4 -Removal
from NPL as stated in the December 13, 2011, letter and found in the The National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR 300.425(e)). However, the
CAP does not include potential Applicable, Relevant and Appropriate Requirements (ARRAs)
regarding radon emissions from the site. HMC should include the potential ARARs identified in
the December 13, 2011 letter. In addition the EPA has the following comments on radon
management at the site:

Appendix B Tailings Stabilization and site Reclamation Plan. Appendix A: Radon
emanation Modeling.

1. The radon emanation modeling that was done in October 1986 assumed that the radium
content of the sands is 100 pCi/g; the actual amount is approximately 90 pCi/g. and the
radium content of the slimes is assumed to be 1,000 pCi/g; the actual amount is
approximately 900 pCi/g. The emanation modeling then concludes that if the tailings
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sand are pushed over the tailings slime they would reduce the emission from the slime. It
needs a cover of 15 feet of sand over the slime and then a final one foot cover of
compacted soil to reduce the radon emission to levels much lower than the requirements
of 40 CFR Part 61 subpart- T of not exceeding 20 pCi/(m? -sec).

However, the actual flux measurements that were done in 2011 radon flux survey,
reported 39 out of 65 measurements were higher than the standard of 20 pCi/(m? -sec) in
the large Tailing Pile (ITP) and 14 out of 35 measurements exceeded the standard in the
Small Tailing Pile (STP).

According to 40 CFR part 61 App B Method-115, 100 radon flux measurements should
be taken from each type of region. The two piles were considered to be as one pile. If the
two piles are not connected they should be treated as separate piles and 100 radon flux
measurement from each pile and region should be collected. Method 115 should be
followed or the results would be invalid.

It was reported that three flux measurements (29, 17 and 4) had an average of 165.90
pCi/(m* -sec) and additional interim cover was placed over these areas to reduce the
emission down to 36.8 pCi/(m? -sec) and thus reduce the total average to below the 20
pCi/(m* -sec).

Measurements need to be repeated from the top region of the LTP and at a minimum 100
measurements need to be made before concluding that the radon emission is below the
standard as per method 115.

The evaporation pond on the STP was assumed to emit zero radon gas because it is
covered with water. However, forced spraying of the evaporation water into the air would
release radon into the atmosphere and this was not accounted for in the flux
measurements for the STP. Need to provide amount of water forced into air and daily
schedule of spraying evaporation pond water into the air.

Equilibrium factor between radon gas and its progeny.

It was assumed that the equilibrium factor between radon gas and its progeny is 20%.
The generally accepted equilibrium value is 40%. If an assumption is going to be made, it
should be in accordance with the generally accepted value. If a site specific value of 20%
will be used, then it has to be justified by actual measurements of the equilibrium factor
between radon gas and its progeny on site and at the fence line. In March 2011, the EPA
made the recommendation as part of the Remedy System Evaluation recommendations to
demonstrate equilibrium by measurement.

Other EPA comments regarding the remediation strategy are:
2 .





One of the five components of the CAP is land treatment. The EPA has previously
recommended as part of the RSE recommendations that HMC consider ground water
treatment as opposed to land treatment. HMC has responded that traditional treatment
methods such as the ion exchange method do not work based on the water chemistry at
the site. HMC should implement alternate treatment methods as soon as practical if
current pilot tests are successful in treating extracted ground water.

On Page 1-2 please provide approximate time frame for submission of the
Decommissioning and Restoration Plan (DRP).

In Section 5.2 Evaluation of Alternate Treatment Technologies additional details should
be made available about the pilot test evaluation or referenced to another document that
provides the information.

In Section 5.5.2.2, it states that in the RSE report, the authors’ conclusion regarding the
adequacy of plume control in the alluvial and three chinle aquifers is incorrect. The RSE
report concluded that concentration reductions in the plume are primarily due to dilution
than mass removal. HMC asserts that the RSE team did not fully follow EPA guidance
in performing the plume capture analysis and hence arrived at the incorrect conclusion.
The EPA recommends that HMC conduct the capture zone analysis to prove this.

If you have any questions regarding EPA’s request please contact me at 214-665-3126.

Sincerely,

7
eZp.

Sai Appaji, Remaeaal Project Manager

Environmental Protection Agency
Region 6






Table 12

Description of ARARs for Selected Remedy

Action to be Taken to Attain

Authority Medium Regulation / Requirement Status Synopsis of Requirement Requirement
Federal Air 40 CFR 50-National Primary Applicable Establishes Ambient Air Quality |The selected remedy, including thermal
Regulatory and Secondary Ambient Air Standards. Compliance is source-area treatment and residential
Requirement Quality Standards achieved through compliance with [indoor air vapor mitigation systems, will
state and local rules established [comply with these regulations. The
pursuant to a State vapor mitigation systems are not
Implementation Plan (SIP). anticipated to emit vapor at
concentrations exceeding any regulated
levels.
Federal Air 40 CFR 61 Subpart V-National |Potentially applicable if Establishes requirements for The selected remedy, including thermal
Regulatory Emission Standards for remedial alternative includes [controlling fugitive emissions of  |source-area treatment and residential
Requirement Hazardous Air Pollutants: regulated compounds or volatile hazardous air pollutants  [indoor air vapor mitigation systems, will
Equipment Leaks equipment. from designated equipment. be designed to control fugitive
emissions.
Federal Air 40 CFR 264.AA-Air Emission Potentially applicable if Requires total organic emissions |Off-gas controls for treatment systems
Regulatory Standards for Process Vents RCRA hazardous waste is  |from air strippers or steam (such as thermal treatment at source
Requirement treated in designated strippers to be reduced below 1.4 |areas) will be designed to meet the
equipment. kg/hr and 2.8 Mglyr or that total ~ [emissions reduction requirements.
organic emissions be reduced by
95 percent by weight.
State Air 20.2 New Mexico Administrative |Potentially applicable if Establishes ambient air quality The selected remedy, including thermal
Regulatory Code (NMAC) remedial activities involve standards, performance standards|source-area treatment and residential
Requirement sources subject to regulation. |for specific sources of air indoor air vapor mitigation systems, will
pollutants, and specifies be designed to comply with these
monitoring methods. regulations.
Federal Surface Federal Water Pollution Control |Relevant and appropriate The proposed action must be Treated ground water effluent from
Regulatory Discharges of |Act as amended by the Clean consistent with regional water treatment systems will comply with these
Requirement Treated Water Act of 1977, Section quality management plans as regulations, if discharged to surface

Ground Water

208(b)

developed under Section 208 of
Clean Water Act. Substantive
requirements adopted by the state
pursuant to Section 208 of the
Clean Water Act would be
applicable to direct discharge of
treatment system effluent or other
discharges to surface water.

water.

Federal
Regulatory
Requirement

Surface
Discharges of
Treated
Ground Water

Federal Water Pollution Control
Act as amended by the Clean
Water Act of 1977, Section 304

Water quality criteria may be
relevant and appropriate to
groundwater or other
discharges to surface water.

Establishes water quality criteria
for specific pollutants for the
protection of human health and
for the protection of aquatic life.
These federal water quality
criteria are non-enforceable
guidelines used by the state to set
water quality standards for

P SOOI

Treated ground water effluent from
treatment systems will comply with
enforceable regulations, if discharged to
surface water.

Federal
Regulatory
Requirement

Surface
Discharges of
Treated
Ground Water

Federal Water Pollution Control
Act as amended by the Clean
Water Act of 1977, Section 402

Although remedial
alternatives are unlikely to
include a source category
subject to NPDES effluent
limitations, some limitations
may be relevant and
appropriate to discharges to
surface water if the remedial
alternative includes a
technology substantially
similar to that employed by a
regulated source category.

Establishes effluent limitations for
the discharge of specific
pollutants. Section 402
establishes the National Pollutant
Discharge Elimination System
(NPDES). which enforces effluent
limitations on point source
discharges through site-specific
and general permits.

Treated ground water effluent from
treatment systems will comply with these
regulations, if discharged to surface
water.

Federal
Regulatory
Requirement

Surface
Discharges of
Treated
Ground Water

40 CFR Part 122 Subpart B

Although NPDES permit
coverage is not required for
on-site discharges of storm
water, substantive
requirements, including
implementing best
management practices to
prevent discharge of
pollutants to storm water, are
applicable to construction
activities disturbing one acre
or more.

Requires obtaining an NPDES
permit for discharge of storm
water from specified industrial and
construction activities, developing
a storm water pollution prevention
plan, implementing best
management practices to prevent
discharge of pollutants to storm
water, and monitoring storm water
discharges.

The substantive requirements for
discharge would be completed, if
applicable.






Table 12

Description of ARARs for Selected Remedy

Action to be Taken to Attain

Authority Medium Regulation / Requirement Status Synopsis of Requirement Requirement
Federal Surface 40 CFR 122.41(l)-Monitoring Administrative requirement  |Requires monitoring of discharges|A compliance monitoring program would
Regulatory Discharges of |Requirements applicable only for to ensure compliance. Monitoring |be conducted, if applicable.
Requirement Treated discharges to offsite surface |programs shall include data on

Ground Water

water (potentially the Rio
San Jose).

the mass, volume, and frequency
of all discharge events.

State
Regulatory
Requirement

Surface
Discharges of
Treated
Ground Water

20.6.4 NMAC-Water Quality
Standards for Interstate and
Intrastate Surface Waters

Applicable to direct
discharge of treatment
system effluent or other
process waters.

States are granted enforcement
jurisdiction over direct discharges
and may adopt reasonable
standards to protect or enhance
the uses and qualities of surface
water bodies in the state.

The direct surface water discharge
standards imposed by the State would
be met, if applicable.

Federal
Regulatory
Requirement

Surface
Discharges of
Treated
Ground Water

40 CFR 136-Guidelines

Establishing Test Procedures for

the Analysis of [Water]
Pollutants
CFR 136.1-136.4)

(40

Applicable to analyses
performed under NPDES
permit; relevant and
appropriate to analyses of
onsite direct discharge of
treatment system effluent or
other process waters.

These sections require adherence
to specified test methods and
sample preservation procedures
including container materials and
sample holding times for analyses
performed to comply with NPDES
permit requirements.

Substantive requirements for appropriate|
testing procedures would be followed
within the compliance monitoring
program.

Federal
Regulatory
Requirement

Ground Water

40 CFR 141-National Primary
Drinking Water Regulations

MCLs are applicable if the
water will be supplied directly
to a drinking water
distribution system with a
specified number of
consumers or connections.
MCLs are relevant and
appropriate if the water could
be used for drinking. MCLGs

Establishes maximum
contaminant levels (MCLs) and
maximum contaminant level goals
(MCLGs) for specific chemicals to
protect drinking water quality.

The preliminary remediation goals
(PRGs) for treatment of ground water
have been established as the Federal
MCLs.

State
Regulatory
Requirement

Ground Water

20.6.2 NMAC — New Mexico
Water Quality Control
Regulations

The substantive provisions of
these regulations must be
met as part of a reinjection
program.

These regulations must be
complied with should the NM
standards be more stringent
than EPA MCLs.

Establishes the New Mexico
Water Quality Control
Commission Regulations
regarding the re-injection of water
into the subsurface.

Establishes the New Mexico
Water Quality Control
Commission Regulations
regarding discharges to ground
water.

The substantive provisions of the
NMWQCC regulations would be
complied with for any re-injection of
water.

The NMWQCC regulations will apply for
chemicals where the NMWQCC
regulated concentration is lower than the
Federal MCL.






Table 12

Description of ARARs for Selected Remedy

Action to be Taken to Attain

Authority Medium Regulation / Requirement Status Synopsis of Requirement Requirement
Federal Hazardous |40 CFR 261-ldentification and |Applicable for determining Identifies those wastes subject to |Investigation-derived waste generated
Regulatory Waste Listing of Hazardous Waste which wastes are hazardous |regulation as hazardous wastes |during investigation and construction
Requirement and potentially subject to the activities will be sampled and analyzed
hazardous waste to determine whether it is a hazardous
management requirements in waste, and appropriate waste storage
Parts 262-268. and disposal practices will be followed.
Federal Hazardous |40 CFR 262-Hazardous Waste |Substantive management Specifies standards for Investigation-derived waste generated
Regulatory Waste Generator Requirements standards are applicable to |management of hazardous waste [during investigation and construction
Requirement hazardous waste generated |by hazardous waste generators, |activities will be sampled and analyzed
during remedial activities. including management in tanks  [to determine whether it is a hazardous
and containers. waste, and appropriate waste storage
and disposal practices will be followed.
Federal Hazardous |40 CFR 264, 265 Substantive management Specifies standards for hazardous|Investigation-derived waste generated
Regulatory Waste standards are applicable to [waste treatment, storage and during investigation and construction
Requirement remedial activities involving |[disposal facilities, including activities will be sampled and analyzed
on-site treatment, storage or [requirements for construction, to determine whether it is a hazardous
disposal of hazardous waste. [design, monitoring, operation, and|waste, and appropriate waste storage
closure. and disposal practices will be followed.
Federal Hazardous |40 CFR 268-Land Disposal Applicable to off-site land The land disposal restrictions Investigation-derived waste generated
Regulatory Waste Restrictions disposal of listed or prohibit land-based disposal of during investigation and construction
Requirement characteristic hazardous listed and characteristic activities will be sampled and analyzed
wastes, and to on-site hazardous wastes that do not to determine whether it is a hazardous
remedies that include meet specified treatment waste, and appropriate waste storage
placement of these wastes. [standards. and disposal practices will be followed.
Federal Building National Historical Preservation [Will be relevant and Establishes procedures to provide | If scientific, historical, or archaeological
Regulatory Structures or |Act 16 USC 661 et seq. appropriate at the GCSP site [for preservation of scientific, artifacts are discovered at the site, work

Requirement

Archaeological
Artifacts

36 CFR Part 65

during the remedial activities
if scientific, historic, or
archaeological artifacts are
identified during
implementation of the
remedy.

historical, and archaeological
data that might be destroyed
through alteration of terrain as a
result of a federal construction
project or a federally licensed
activity or program.

in the area of the site affected by such
discovery will be halted pending the
completion of any data recovery and
preservation activities required pursuant
to the act and its implementing
regulations.
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USEPA REQUIREMENTS FOR SITE DELETION AT HOMESTAKE MINING
COMPANY SUPERFUND SITE

December 7, 2011

Revised October 30, 2012

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR
300.425(e)) states that a site may be deleted from, or recategorized on, the National Priorities
List (NPL) when no response or no further response is appropriate. The EPA must consult with
the state in making this determination. Site deletion is a rulemaking based on an administrative
record known as the deletion docket. To delete a site from the NPL, EPA must determine, based
on the deletion docket, that one of the following criteria have been met:

e Responsible or other parties have implemented all appropriate response actions required;

e All appropriate Fund-financed response under CERCLA has been implemented, and no
further response action by the responsible party is appropriate; or

e The remedial investigation (RI) has shown that the release poses no significant threat to
public health or the environment, and, therefore, taking of remedial measures is not
appropriate.

In order to document that the deletion criteria have been met, the EPA believes a Record of
Decision (ROD) is necessary to deliver the Agency’s determination that appropriate response
actions have been implemented for OU 1 and OU 2. The purpose of the ROD for OU 1 and OU
2 is to ensure that CERCLA processes were adequately followed to arrive at the current remedy
in place and that substantive CERCLA standards have been met. In developing the ROD, the
EPA will consider CERCLA-equivalent documents (or information and analysis contained in
such documents) for remedial investigation/feasibility study (RI/FS) and remedial design (RD)
that Homestake Mining Company (HMC) may have already generated pursuant to NRC closure
requirements. If equivalent documents do not exist, the EPA will require compilation of this
information to satisfy CERCLA criteria.

An integral part of the ROD is an evaluation of the Selected Remedy’s compliance with
Applicable or Relevant and Appropriate Requirements (ARARS) and other requirements to be
considered (TBCs) (NCP 88300.430(f)(5)(ii)(B) and (C)). For radioactive contaminated sites the
EPA has identified the following guidance documents and ARARs that may be potential ARARs
or TBCs for the HMC site:





1) OSWER directive No. 9200.4-18, Aug. 22, 1997. Establishment of Cleanup Levels for
CERCLA Sites with Radioactive Contamination.

2) OSWER Directive No. 9272.0-15P. Feb. 17, 2000. Interim Final Evaluation of Facilities
Currently or Previously Licensed NRC Sites under CERCLA.

3) OSWER Directive 9200.4-31P. EPA 540/R/99/006. Dec. 1999. Radiation Risk
Assessment At CERCLA Sites: Q&A and other Superfund Risk Assessment Guidance.

4) Meet all standards mentioned in 40 CFR Part 192- subpart A,B,C,D and E.

5) Comply with NCP standards for protection of human health and the environment.

There are three different types of ARARs: chemical-specific, location-specific, and action
specific. Under the NCP, ARARs and To Be Considered (TBC) enter into the CERCLA
response process at several critical junctures, including but not limited to 1) scoping for the
RI/FS (based on site characterization data available at the time), 2) after the initial screening of
alternatives, but before the detailed analysis phase of the FS, and 3) making ARAR and TBC
determinations in the ROD, based on the analysis in the FS and public comment. Finally, even
after selection of ARARs and TBCs in the ROD, if EPA receives significant new information not
available at the time the ROD was issued, such as a change in ARARs or TBCs for a chemical,
location, or action that impacts the protectiveness of a remedy previously selected in a ROD,
EPA may reopen the administrative record to include the new information, which may
necessitate a change in the remedy (40 CFR 300.825(c)). As HMC compiles the administrative
record to support the deletion docket, it should include identification and analysis of chemical-
specific, location-specific, and action-specific ARARs and TBCs associated with the
contamination, geographic features, and response measures taken or planned at the Site.

When considering the potential for health risks caused by human exposure to known or
suspected carcinogens, alternate concentration limits (ACL) should be established at
concentration levels which represent an excess lifetime cancer risk, at a point of exposure, to an
average individual no greater than between 1 x 10 and 1 x 10 EPA had generated several
Preliminary Remediation Goals (PRGs) associated with different media and different land use
scenarios. See EPA PRG Calculator (http://epa-prgs.ornl.gov/radionuclides/). In Table 2 is a list
of soil PRGs for radionuclides assuming a residential scenario for the HMC site. In a residential
scenario, assumptions are made that an individual is exposed to soil through the incidental
ingestion of soil, inhalation of particulates, external exposure and ingestion of produce grown in
contaminated soil. The PRGs are concentrations in soil associated with a 1 x 10 excess cancer
risk using the residential exposure scenario. PRGs are usually modified as more information is
generated from a site specific risk assessment. The PRGs for a farmer (subsistent living) are
more restrictive. Please see EPA PRG calculator for more information and requirements. Table
1 states the inhalation PRGs for radon gas at the site. Table 3 contains PRGs for metals expected
in soil at the HMC site. Note that even if the standards are not directly Applicable to the HMC
site, they are potentially Relevant and Appropriate Requirements. If the PRGs are less than
background levels, then background levels are used as cleanup levels.



http://epa-prgs.ornl.gov/radionuclides/



The NCP (40 CFR 300.430(e)(2)(i)) requires the establishment of remedial action objectives
specifying contaminants and media of concern, potential exposure pathways, and remediation
goals. Initially, preliminary remediation goals are developed based on readily available
information, such as chemical-specific ARARs or other reliable information. Remediation goals
shall establish acceptable exposure levels that are protective of human health and the
environment and shall be developed by considering the following: Applicable or relevant and
appropriate requirements under federal environmental or state environmental or facility siting
laws, if available, and consideration must be given to concentration levels to which the human
population, including sensitive subgroups, may be exposed without adverse effects over a
lifetime or part of a lifetime.

The NCP(40 CFR 300.430(e)(2)(i)(A)(2)) provides that when establishing acceptable exposure
levels for known or suspected carcinogens for use as remediation goals (for a Superfund site),
consideration must be given to concentration levels that represent an excess upper bound life-
time cancer risk to an individual of between 10™* and 10 using information on the relationship
between dose and response. The 10 risk level shall be used as the point of departure for
determining remediation goals for alternatives when ARARs are not available or are not
sufficiently protective because of the presence of multiple contaminants at a site or multiple
pathways of exposure.

For the HMC site, Preliminary Remediation Goals set at the 10 excess cancer risk using
reasonable maximum exposure individual are given to radionuclides and chemicals listed below
in tables 1, 2 and 3 assuming a potential residential scenario. Residential scenario is assumed
here since the area adjacent to the site is considered residential/agricultural land use. Expansion
to parts of the site may continue to be residential which could be a conservative assumption. The
area down gradient from the Large Tailings Pile (LTP) had been leased in the past for grazing
dairy and beef herds. Land use could continue to be agriculture for grazing animals in the future.
The DOE, Office of Legacy Management (LM) preferred land reuse option is disposition of the
land, but site information might dictate the best final land use. For example, LM plans for the
Bluewater Site is Energy-related reuse, that is, a commercial-scale photovoltaic development at
Bluewater, New Mexico. The decision for such land use was based on site specific information.
The HMC site is close to the Bluewater site and might also be developed into a commercial
energy-related reuse. Because of the uncertainty in the future development of the HMC site,
future residential land use is assumed here. If land use is changed, then the PRGs may also
change depending on the future actual land use.

Preliminary remediation goals are the starting points in the development of final cleanup levels at
the site. As at all sites addressed under the NCP, these goals may be modified, depending on
physical characteristics of a site, State laws and guidance, and other site specific factors such as
additional exposure routes or different land use.





For HMC, the following PRGs, ARARs and TBC media concentrations, are developed to assure
protectiveness of exposed individuals currently and in the future. Because current exposure or
exposure during the remediation is taking a long time, current exposures numbers are similar to
long term exposure levels.

On-site Current

1) Air on-site

a) Likely Federal Radiation ARARs. Most of the standards mentioned in the table below are
not applicable to HMC site BUT are considered potentially Relevant and Appropriate
Requirement to HMC site.

Standard Citation When is standard When is standard
Applicable(Conduct potentially a Releveant
/Operation or Level of | and Appropriate
Cleanup® Requirement

National Emission 40 CFR 61 Subparts H | Airborne emissions Cleanup of other sites

Standards for Hazardous | and | during the cleanup of with radioactive

Air Pollutants
(NESHAPS) under the
Clean Air Act, that
apply to radionculides.

Federal Facilities and
licensed NRC facilities
(CO)

contamination.

Design requirements for
remedial actions that
involve disposal for
controlling combined
releases of radon-220
and radon-222 to the
atmosphere at inactive
uranium processing sites
designated for remedial
action

40CFR 192.02

Never: Standards are
applicable only to
UMTRCA sites that are
exempt from CERCLA

Sites with radon-220 or
radon-222 as
contaminants which will
be disposed of on-site.

Combined exposure
limits for cleanup of
radon decay products in
buildings at inactive
uranium processing sites
designated for remedial
action

40CFR 192.12(b)(1)
and 192.41(b)

Never: Standards are
applicable only to
UMTRCA sites that are
exempt from CERCLA

Sites with radioactive
contamination that is
currently, or may
potentially, result in
radon that is caused by
site related
contamination migrating
from the soil into
buildings

Concentration limits for
cleanup of gamma
radiation in buildings at
inactive uranium
processing sites
designated for remedial
action.

40 CFR 192.12 (b) (2)

Never: Standards are
applicable only to
UMTRCA sites that are
exempt from CERCLA

Sites with radioactive
contamination that is
currently, or may
potentially, emit gamma
radiation

! Conduct/operation (C/O) refers to those standards which are typically ARARs for the conduct or operation of the remedial action.






On-Site Future

2) Site Soil

a) Likely Federal ARARs.

Standard

Citation

When is standard
Applicable(Conduct

When is standard
potentially a Releveant

/Operation or Level of | and Appropriate
Cleanup® Requirement
Concentration Limits 40 CFR 192.12(a), Never: Standards are Sites with soil

for cleanup of radium-
226, radium-228, and
thorium in soil at
inactive uranium
processing sites

192.32(b)(2), and
192.41

applicable to UMTRCA
sites that are exempt
from CERCLA

contaminated with
radium-226, radium-
228, and/or thorium

Performance objectives
for the land disposal of
Low level radioactive
waste (LLW).

10 CFR 61.41

Unlikely: Existing
licensed LLW disposal
sites at the time of
license renewal. (L/C)
Unlikely that this would
occur

Previously closed sites
containing LLW if the
waste will be
permanently left on site.

! Level of Cleanup (L/C) refers to those standards which are typically ARARs for determining the final

level of cleanup.






b) To Be Considered.

Table 2: Summary Preliminary Remediation Goals (PRGSs)

(assuming Residential Soil Exposure Scenario)

Protection of

Contaminant Screening Level Groundwater
External Produce SSL SSL
Ingestion Inhalation  Exposure Ingestion Total Total Risk- MCL-
PRG PRG PRG PRG PRG PRG Based Based
Isotope (pCi/g) (pCilg) (pCi/g) (pCi/g) (pCi/g) (mg/kg) (pCilg) (pCi/g)
Ba-140 1.136+04 | 2.11E+08 | 8.83E+01 2.87E+04 8.73E+01 1.19E-09 - -
Bi-212 8.05E+07 | 1.67E+10 | 2.06E+04 9.46E+06 2.05E+04 1.40E-09 - -
Bi-214 1.01E+09 | 1.36E+11 | 7.95E+03 1.08E+08 7.95E+03 1.80E-10 - -
Co-60 7.92E+01 | 8.08E+05 | 3.90E-02 1.18E+01 3.89E-02 3.44E-11 | 813E-02 | 2.41E+00
Cs-137 2.54E+01 | 8.38E+05 | 2.81E+02 4.85E+00 4.02E+00 4.62E-08 | 4.92E-01 | 5.66E+01
1-131 594E+03 | 3.48E+08 | 6.68E+01 1.84E+03 6.38E+01 5.15E-10 | ©-05E+00 -
K-40 1.28E+01 | 6.98E+05 | 1.52E-01 5.09E-01 1.16E-01 1.66E-02 - -
Pa-234m - - 1.36E+07 - 1.36E+07 1.99E-08 - -
Pb-210 6.63E-01 | 3.99E+03 | 1.10E+02 6.82E-01 3.35E-01 4.40E-09 | 1.15E-02 | 1.03E-02
Pb-212 2.03E+05 | 2.13E+08 | 3.67E+03 2.53E+05 3.55E+03 2.56E-09 | 449E+3 -
Pb-214 3.80E+08 | 8.08E+10 | 4.48E+04 4.40E+08 4.48E+04 1.37E-09 | 7.78E+06 -
Ra-223 8.18E+02 | 1.91E+05 | 1.60E+02 2.56E+02 8.79E+01 1.72E-09 | 9.44E+00 -
Ra-226 1.10E+00 | 6.29E+02 | 4.75E+00 2.56E-01 1.99E-01 2.01E-07 | 589E-05 | 3.22E-01
Ra-228 1.29E+00 | 5.16E+03 - 3.40E-01 2.69E-01 9.88E-10 | 1.21E-02 | 1.19E+00
Th-227 2.35E+03 | 8.31E+04 | 1.11E+02 3.07E+04 1.05E+02 3.43E-09 | 1.83E+02 -
Th-228 2.98E+01 | 5.92E+02 | 1.99E+02 3.84E+02 2.34E+01 2.85E-08 | 2.17E+00 | 6.59E+01
Th-230 3.93E+00 | 2.52E+02 | 1.23E+02 4.40E+01 3.46E+00 1.71E-04 | 2.35E-01 | 6.06E+00
Th-232 3.44E+00 | 1.66E+02 | 2.94E+02 3.94E+01 3.07E+00 | 2.80E+01 | 2.12E-01 | 6.06E+00
Th-234 3.73E+03 | 7.38E+07 | 2.01E+03 4.85E+04 1.27E+03 551E-08 | 2.91E+02 -
TI-208 s s 2.31E+04 s 2.31E+04 7.85E-11 - -
U-234 5.02E+00 | 6.31E+02 | 3.99E+02 2.19E+01 4.02E+00 6.44E-04 | 898E-03 | 2.24E+03
U-235 5.06E+00 | 7.12E+02 | 2.01E-01 2.22E+01 1.92E-01 8.89E-02 | 912E-03 | 7.77E-01
U-238 5.55E+00 | 7.72E+02 | 2.01E+03 2.42E+01 4.48E+00 1.336+01 | 9.92E-03 | 121E-01




http://rais.ornl.gov/tools/chain.php?rad=Ba-140

http://rais.ornl.gov/tools/chain.php?rad=Bi-212

http://rais.ornl.gov/tools/chain.php?rad=Bi-214

http://rais.ornl.gov/tools/chain.php?rad=Co-60

http://rais.ornl.gov/tools/chain.php?rad=Cs-137

http://rais.ornl.gov/tools/chain.php?rad=I-131

http://rais.ornl.gov/tools/chain.php?rad=K-40

http://rais.ornl.gov/tools/chain.php?rad=Pa-234m

http://rais.ornl.gov/tools/chain.php?rad=Pb-210

http://rais.ornl.gov/tools/chain.php?rad=Pb-212

http://rais.ornl.gov/tools/chain.php?rad=Pb-214

http://rais.ornl.gov/tools/chain.php?rad=Ra-223

http://rais.ornl.gov/tools/chain.php?rad=Ra-226

http://rais.ornl.gov/tools/chain.php?rad=Ra-228

http://rais.ornl.gov/tools/chain.php?rad=Th-227

http://rais.ornl.gov/tools/chain.php?rad=Th-228

http://rais.ornl.gov/tools/chain.php?rad=Th-230

http://rais.ornl.gov/tools/chain.php?rad=Th-232

http://rais.ornl.gov/tools/chain.php?rad=Th-234

http://rais.ornl.gov/tools/chain.php?rad=Tl-208

http://rais.ornl.gov/tools/chain.php?rad=U-234

http://rais.ornl.gov/tools/chain.php?rad=U-235

http://rais.ornl.gov/tools/chain.php?rad=U-238



Table 3: PRGs for Metals in Soil

Contaminant Screening Level Protection of Groundwater
Risk-
Resident based MCL-based
Soil SSL SSL
Analyte CAS No. (mg/kg) key (mg/kg) (mg/kg)
Arsenic,
Inorganic 7440-38-2 3.9E-01 Cii 1.3E-03 2.9E-01
~Lead and
Compounds 7439-92-1 4.0E+02 n 1.4E+01
Molybdenum | 7439-98-7 3.9E+02 n 3.7E+00
Selenium 7782-49-2 3.9E+02 n 9.5E-01 2.6E-01
Vanadium and
Compounds NA 3.9E+02 n 1.8E+02
Uranium
(Soluble Salts) | NA 2.3E+02 n 4.9E+01 1.4E+01
c=cancer n=noncancer

Off-Site Current/Future

The same ARARs and TBC media concentration used for on-site above are also used for
the residential communities down gradient from the site.






