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Mr. Steve Gunderson
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Colorado Department of Public Health and Environment
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Denver, CO 80246-1530

Mr. Tim Rehder

. Rocky Flats Cleanup Agreement Team Leader

United States Environmental Protection Agency
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i Dear Mr. Gunderson and Mr. Rehder:

Enclosed for your review is the 2003 Rocky Flats Cleanup Agreement (RFCA) Annual
Review (Annual Review) performed in accordance with RFCA paragraph 5 for July 1, 2002,
through June 30, 2003. Included in this Review is the summary of the annual review for
RFCA Appendix 3, Implementation Guidance Document and resulting updates, which are
submitted for approval in accordance with RFCA paragraph 119.

: Finally; the Review includes proposed Practical Quantitation Limits (PQLs) for RFCA

Attachment 5, Table 1. We propose to modify Table 1 with these PQLs after public review
and comment in accordance with RFCA paragraph 117.

The 2002 RFCA Annual Review, which was transmitted to you for your review on June 27,
2003, incorrectly identified the period for which the review was conducted as calendar year
2002. The 2002 RFCA Annual Review actually covered the period July 1, 2001, through
June 30, 2002, which is consistent with the review period for previous annual reviews. A
revised 2002 RFCA Annual Review, which supercedes in its entirety the Review transmitted
on June 27, 2003, is also enclosed for your review.

If you have any questions or comments about these enclosures, please contact Rich
Schassburger at (303) 966-4888.

Sincerely,

Joseph A. Legare, Assistant Manager
for Environtment and Stewardship
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2002 ROCKY FLATS CLEANUP AGREEMENT
ANNUAL REVIEW

1.0 BACKGROUND

The Rocky Flats Cleanup Agreement (RFCA or Agreement) was signed by the Department of
Energy (DOE), the Environmental Protection Agency (EPA) and the Colorado Department of
Public Health and Environment (CDPHE) on July 19, 1996. (DOE, EPA, and CDPHE are
collectively referred to as the “RFCA Parties.””) The RFCA Parties have committed to review the
Agreement to determine if any revisions are necessary. RFCA paragraph 5 states in part:

The Parties shall conduct an annual review of all applicable new and revised statutes and
regulations and written policy and guidance to determine if an amendment pursuant to Part 19
(Amendment of Agreement) is necessary.

In addition to the annual review prescribed in RFCA paragraph 5, the agencies committed to
conducting an internal annual review of the radionuclide soil action levels (RSALSs). Questions to
be addressed on an annual basis include:

1. Is there new scientific information available that would impact the interim action levels?

2. Has a national soil action level been promulgated within the year? If yes, the parties commit
to revisit the Rocky Flats interim action levels.

3. How were the interim action levels applied to the site over the course of the year‘?

4. Have the remedies been effective? '

(See, Responsiveness Summary for Soil Action Levels released on November 6, 1996.)

This report is a summary of the Parties’ 2002 regulatory/radionuclide soil action levels annual
review for the period July 1, 2001 through June 30, 2002.

1.1 What the Parties reviewed this year

The following environmental laws and associated regulations, written policy and guidance were
reviewed:

Comprehensive Environmental Response, Compensation, and Liability Act;
Resource Conservation and Recovery Act/Colorado Hazardous Waste Act;
Toxic Substances Control Act;

Clean Water Act, Colorado Water Quality Control Act, Safe Drinking Water Act;
National Environmental Policy Act;

- Endangered Species Act;

Radiation Related Document Review; and

Defense Authorization Acts and Appropriation Acts.

In addition to the above environmental laws and the radionuclide soil action levels, the
Preliminary Remediation Goals (PRGs), RFCA Attachment 5, Action Levels and Standards
Framework for Surface Water, Ground Water and Soils, and RFCA Appendix 3, Implementation
Guidance Document (IGD) were reviewed. Summaries of these reviews are described below.
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1.2 Other reviews

Pursuant to RFCA paragraph 281, DOE developed, in consultation with CDPHE and EPA, a
revised Community Relations Plan entitled “Rocky Flats Site-wide Integrated Public Involvement
Plan” (Plan). The Plan was completed in March 1998 and is available in the Rocky Flats Public
Reading Rooms. RFCA requires an annual review of this document. The RFCA Parties updated
the Plan in 2002. The updated Plan will be subject to a 30-day public review and comment period
at the end of 2002. A final updated Plan is scheduled for completion in mid-2003.

The Integrated Monitoring Plan was updated in 2002 and is being reviewed for FY03. An
Integrated Monitoring Plan Working Group was formed including members from DOE and its
contractors, EPA, CDPHE, and stakeholders.

DOE reviews and updates, as required: the Environmental Restoration Ranking (RFCA paragraph
79); the Administrative Record (RFCA paragraph 284); the summary level baseline (RFCA
paragraph 141); and the Historical Release Report (RFCA paragraph 119(1) on an annual basis.
These reviews were completed in September 2002.

The Integrated Water Management Plan is also reviewed annually; the Rocky Flats Water
Working Group will conduct the next review of the Integrated Water Management Plan.

For more information on any of the above documents, contact either a RFCA Project Coordinator
or an Agency community relations representative.

2.0 ENVIRONMENTAL STATUTES

The laws, regulations, policy and guidance documents issued during this review period that may
be relevant to activities conducted pursuant to RFCA are discussed below. When an amendment
to RECA or change to any RFCA Attachment or Appendix is recommended, the necessary
amendment or other change is also described. Otherwise, no amendment or other changes are
recommended.

2.1 Comprehensive Environmental Response, Compensaﬁon, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)} was
not reauthorized or amended in 2002. EPA has not amended or promulgated new regulations on
the National Oil and Hazardous Substances Pollution Contingency Plan; however, EPA has
issued several new polices and guidance documents that may be used at Superfund sites.

1. Risk Assessment Guidance for Superfund: Volume | Human Health Evaluation Manual (Part
D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments), December
2001. Part D provides guidance on risk assessment planning, reporting, and review
throughout the CERCLA remedial process. Part D strives for effective and efficient
implementation of Superfund risk assessment practice described in Parts A, B, C, and E,
supplemental Office of Solid Waste and Emergency Response (OSWER) directives and other
Agency risk assessment guidance. OSWER Directive 9285.7-47. (URL: :

www.epa.gov/superfund/programs/risk/ragsd/index.htm.)

2. Principles for Managing Contaminated Sediment Risks at Hazardous Waste Sites, February
12, 2002. The purpose of this guidance is to help EPA site managers make scientifically
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sound and nationally consistent risk management decisions at contaminated sediment sites. It
presents 11 risk management principles that should be considered when planning and
conducting site investigations, and selecting and implementing a response. OSWER Directive
9285.6-08.

3. Risk Assessment Guidance for Superfund: Volume 11l Part A: Process for Conducting
Probabilistic Risk Assessment, April 18, 2002. This guidance document was created to
establish national criteria to conduct and review Superfund probabilistic risk assessments.
OSWER Directive 9285.7-45. (UTL: www.epa.gov/superfund/RAGS3A/index.htm.)

4. Role of Background in the CERCLA Cleanup Program, May 1, 2002. This policy statement
clarifies EPA’s preferred approach for the consideration of background constituents
concentrations of hazardous substances, pollutants, and contaminants in certain steps of the
remedy selection process, such as risk assessment and risk management, at CERCLA sites.
OSWER Directive 9285.6-07P.

2.2 Resource Conservation and Recovery Act/Colorado Hazardous Waste Act |

EPA issued a final rule in the Federal Register on October 3, 2001 at 66 FR 50332 entitled,
“Correction to the Hazardous Waste Identification Rule: Revisions to the Mixture and Derived-
from Rules; Direct Final Rule.” The effective date of this rule was February 1, 2002. Because the
rule is less stringent than current Colorado Hazardous Waste Act requirements, the State of
Colorado must adopt the regulation prior to the regulation being implemented at RFETS. RFETS
is monitoring the State of Colorado regulatory activities related to this rule.

On January 22, 2002 at 67 FR 2961, EPA promulgated six amendments to the 1993 Corrective

Action Management Unit (CAMU) regulations:

1. Established a specific definition, distinct from the definition of remediation waste, to govern
the types of wastes that are eligible for placement in CAMUE .

2. Established more detailed minimum design and operating standards for CAMUs in which
waste will remain after closure, with opportunities for Regional Administrators to approve
alternate design standards under certain circumstances.

3. Established treatment requirements for wastes that are placed in CAMUs including minimum
treatment standards, with opportunities to adjust treatment requirements under certain
circumstances.

4. Established more specific information requirements for CAMU applications and is explicitly

requiring that the public be given notice and a reasonable opportunity for public comments

before final CAMU determinations are made.

Established new requirements for CAMUs that will be used only for treatment and storage.

“Grandfathered” certain types of existing CAMUs and allows them to continue to operate

under the 1993 rule.

o

The regulation was effective on April 22, 2002. This regulation is more stringent than the
Colorado Hazardous Waste Act provisions and will be applicable if CAMUs are used during
RFETS actions.

EPA and CDPHE have issued several new polices and guidance documents that may be used at
Superfund sites that may be relevant to RFETS:
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1. TANKS Version 4.09b, posted September 27, 2001. TANKS is 2 Windows-based computer
software program that estimates volatile organic compound and hazardous air pollutant
emissions from fixed- and floating-roof storage tanks. This program is used, when necessary,
for emission calculations. (http://www.epa.gov/ttn/chief/software/tanks/index.html.)

2. Universal Waste Rule Compliance Bulletin, September 2001.
(http://www.cdphe.state.co.usthm/hmwhatsnew.asp.)

3. Guidance on Demonstrating Compliance With the Land Disposal Restrictions (LDR)
Alternative Soil Treatment Standards, July 2002. The purpose of this guidance is to provide
suggestions and perspectives on how to demonstrate compliance with the alternative
treatment standards for certain contaminated soils that will be land disposed and, therefore,
will be subject to the RCRA LDR regulations. OSWER Directive 530-R-02-003.

2.3 Toxic Substances Control Act

Within the review period, DOE and EPA clarified implementation of EPA’s Polychlorinated
Biphenyls (PCBs) bulk product waste rule (40 CFR 761.62) at RFETS. Pursuant to a letter from
Kerrigan Clough to Joe Legare, Approval of Risk-Based Approach for PCB- Based Painted
Concrete, November 2001, concrete painted with PCB-based paints may be left in place in the
basements of demolished buildings, and concrete rubble containing PCB-based paints may be
stored onsite and used as backfill. This clarification will be added to the comment for 40 CFR
761.62 in the Master List of Potential Applicable or Relevant and Appropriate Requirements
(ARARs) contained in RFCA Appendix 3 IGD, Appendix K, Master List of Potential ARARs.

2.4 Clean Water Act, Colorado Water Quality Control Act, and Safe Drinking
Water Act

2.4.1 Clean Water Act

There were numerous federal actions taken under authority of the Clean Water Act in the period
July 1, 2001 through June 30, 2002, some of which impact RFETS, either immediately or in the
long term.

Water Quality Standards

In May 2002, EPA issued a Draft Strategy for Water Quality Standards and Criteria to lay out the
long range planning for development of water quality standards. In June 2002, the agency issued
draft guidance on water quality criteria for bacteria, Implementation Guidance for Ambient Water
Quality Criteria for Bacteria. Both documents were intended to initiate public discussion leading
to final development of a long-range strategy for standards and criteria and for the development
of criteria for bacteria. While there is no immediate impact to RFETS, long-range planning and
criteria development may lead to eventual applications to the Site. RFETS will continue to
monitor regulatory activities associated with water quality standards.

Permit for the Management of Biosolids

EPA Region VII promulgated a general permit for biosolids management at federal facilities in
the State of Colorado. The permit was published in June 2002 for final comment. The permit
covers facilitics that generate biosolids from wastewater treatment and allows management by
land application, disposal at a sanitary landfill or surface disposal. The general permit is
applicable to the Site.
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2.4.2 Colorado Water Quality Control Act
Section 309

In the 2002 legislative session, Colorado adopted a new section to the Water Quality Control Act,
Section 309. In addition to authorizing changes in the permit fee structure, Section 309 also
required the health department to initiate a thorough review of water quality standards and use
classifications for all Colorado waters, with a special charge to consider the “unique”
characteristics of the state’s water. The health department has convened a work group to help
guide it through this complex task. A final report from the Water Quality Control Division is due
to the legislature in December 2003. Site personnel have participated in the work group to
monitor progress. Water quality information collected at RFETS may be valuable in clarifying
the discussion of the “unique” characteristics of state waters, especially for intermittent streams
and effluent-dominated streams with periodic flow.

Commission Actions

The Colorado Water Quality Control Commission did not take any formal action during this
review period that would result in any changes to RFCA.

2.4.3 Safe Drinking Water Act

No new or revised Maximum Contaminant Levels were adopted since the last update or any other
changes to the Safe Drinking Water Act that would apply to RFCA activities.

2.5 Clean Air Act

EPA and the State of Colorado continued to promulgate regulations under the existing Act, but
the majority is not applicable to RECA activities. Where new regulations were applicable there
were no new compliance requirements. The RFCA Parties will continue to monitor regulatory
activity associated with this effort.

2.6 National Environmental Policy Act

No new or revised National Environmental Policy Act requirements impacting RFCA activities
were proposed or promulgated during this review period. No separate National Environmental
Policy Act reviews have been required or performed under RFCA pursuant to RFCA paragraph
9s.

2.7 Endangered Species Act

No new or revised Endangered Species Act requirements impacting RFCA activities were
proposed or promulgated during this review period.

2.8 Radiation Related Document Review
See, Section 3.0 Radionuclide Soil Action Levels, below.

2.9 Environmental Statute Summary
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Based on the review of the environmental statues and associated regulations, written policy, and
guidance, no amendment to RFCA is required at this time. However, the comment concerning
Section 2.3, TSCA, PCBs, 40 CFR 761.62, will be added to the RFETS Master List of Potential
ARARs (RFCA Appendix 3 IGD Appendix K).

‘3.0 RADIONUCLIDE SOIL ACTION LEVELS

The RFCA Parties continued their review of the RSALs during the review period. The RFCA
Parties worked to complete their review and document the results by September 30, 2002.

In addition to the annual review requirements prescribed in RFCA paragraph 5, the RFCA Parties
also addressed the four questions discussed in the introduction. The RSAL working group
reviewed questions 1 and 2 as part of its review. Findings will be discussed in a document
currently in preparation, titled, Results of the Interagency Review of Radionuclide Soil Action
Levels. Regarding question 3, interim RSALs were applied as data quality objectives for a
number of accelerated actions taken at the site over the course of the review period. Finally,
regarding question 4, the first CERCLA 5 Year Review for the Site has been conducted during
this review period and a Draft Report was issued for a 45 day public review and comment period,
which ended June 12, 2002. The Draft Report concludes that the remedies implemented for OU-
1 and OQU-3 are protective. The Draft Report also concludes that ongoing custody and control of
the Site by DOE, monitoring programs and restrictions of public access to the Site serve to
adequately control risks posed by contamination, including radionuclides, at this time. After
consideration of public comments the Report will be finalized and submitted to for EPA
concurrence with a final protectiveness determination.

4.0 RFCA ATTACHMENT 5: ACTION LEVELS AND STANDARDS
FRAMEWORK FOR SURFACE WATER, GROUND WATER AND SOILS

The RFCA Parties have identified tentative changes to action levels that impact RFCA
Attachment 5. Proposed modifications to Attachment 5 will be made available for public
comment in accordance with RFCA paragraph 117.

5.0 IMPLEMENTATION GUIDANCE DOCUMENT

RFCA Appendix 3, IGD was reviewed by the RFCA Parties to determine if an update was
necessary. The IGD, Appendix K, Master List of Potential ARARs was updated as described in
Section 2.9, above.
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2003 ROCKY FLATS CLEANUP AGREEMENT
ANNUAL REVIEW

1.0 BACKGROUND

The Rocky Flats Cleanup Agreement (RFCA or Agreement) was signed by the Department of
Energy (DOE), the Environmental Protection Agency (EPA) and the Colorado Department of
Public Health and Environment (CDPHE) on July 19, 1996. (DOE, EPA, and CDPHE are
collectively referred to as the “RFCA Parties.”) The RFCA Parties have committed to review the
Agreement to determine if any revisions are necessary. RFCA paragraph 5 states in part:

The Parties shall conduct an annual review of all applicable new and revised statutes and
regulations and written policy and guidance to determine if an amendment pursuant to Part 19
(Amendment of Agreement) is necessary.

In addition to the annual review prescribed in RFCA paragraph 5, the agencies committed to
conducting an internal annual review of the radionuclide soil action levels (RSALSs). Questions to
be addressed on an annual basis include:

Is there new scientific information available that would impact the interim action levels?

Has a national soil action level been promulgated within the year? If yes, the parties commit to
revisit the Rocky Flats interim action levels.

How were the interim action levels applied to the site over the course of the year?

Have the remedies been effective?

(See, Responsiveness Summary for Soil Action Levels released on November 6, 1996.)

This report is a summary of the Parties’ 2003 regulatory/radionuclide soil action levels annual
review for the period July 1, 2002 through June 30, 2003.

1.1 What the Parties reviewed this year

The following environmental laws and associated regulations, written policy and guidance were
reviewed:

Comprehensive Environmental Response, Compensation, and Liability Act;
Resource Conservation and Recovery Act/Colorado Hazardous Waste Act;

Toxic Substances Control Act;

Clean Water Act, Colorado Water Quality Control Act, Safe Drinking Water Act;
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National Environmental Policy Act;

Endangered Species Act;

Radiation Related Document Review; and

Defense Authorization Acts and Appropriation Acts.

In addition to the above environmental laws and the radionuclide soil action levels, RFCA
Attachment 5, Action Levels and Standards Framework for Surface Water, Ground Water and
Soils, and RFCA Appendix 3, Implementation Guidance Document (IGD) were reviewed.
Summaries of these reviews are described below.

1.2 Other reviews

Pursuant to RFCA paragraph 281, DOE developed, in consultation with CDPHE and EPA, a
revised Community Relations Plan entitled “Rocky Flats Site-wide Integrated Public Involvement
Plan’ (Plan). The Plan was completed in March 1998 and is available in the Rocky Flats Public
Reading Rooms. RFCA requires an annual review of this document. The RFCA Parties decided
to update the Plan in 2002. A Draft update of the Plan was available for a 30-day public review
and comment period that closed on November 25, 2002, Based upon consideration of comments
DOE revised the Draft update for approval by CDPHE and EPA.

The Integrated Monitoring Plan is being reviewed for 2004 implementation. An Integrated
Monitoring Plan Working Group was formed including members from DOE and its contractors,
EPA, CDPHE, and stakeholders. The final 2004 Integrated Monitoring Plan is scheduled for
completion in mid-2003.

DOE reviews and updates, as required: the Environmental Restoration Ranking (RFCA paragraph
79); the Administrative Record (RFCA paragraph 284); the summary level baseline (RFCA
paragraph 141); and the Historical Release Report (RFCA paragraph 119(1) on an annual basis.
These reviews were completed in September 2002, with the next review scheduled for September
2003.

The Integrated Water Management Plan is also reviewed annually; the Rocky Flats Water
Working Group will conduct the next review of the Integrated Water Management Plan.

For more information on any of the above documents, contact either a RFCA Project Coordinator
or an Agency community relations representative.

2.0 ENVIRONMENTAL STATUTES
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The laws, regulations, policy and guidance documents issued during this review period that may
be relevant to activities conducted pursuant to RFCA are discussed below. When an amendment
to RFCA or change to any RFCA Attachment or Appendix is recommended, the necessary
amendment or other change is also described. Otherwise, no amendment or other change are
recommended.

2.1 Comprehensive Environmental Response, Compensation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) was
not reauthorized or amended in 2003. EPA has not amended or promulgated new regulations on

the National Oil and Hazardous Substances Pollution Contingency Plan. EPA has issued several
new policy and guidance documents that may be used at Superfund sites.

L.

Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA
Sites, September 2002. This document provides assistance to CERCLA remedial project
managers and human health and ecological risk assessors during the remedial investigation
process to evaluate background concentrations at CERCLA sites. In addition, this document
contains recommended statistical methods for characterizing background concentrations of
chemicals in soil. Office of Solid Waste and Emergency Response (OSWER) Directive

9285.7-41. (URL: www.epa.gov/superfund/programs/ risk/background.pdf.)

Calculation and Use of First-Order Rate Constanis for Monitored Natural Attenuation
Studies, November 2002. This paper was published by the U.S. EPA National Risk
Management Research Laboratory. It explains when and how to apply first-order attenuation
rate constant calculations in monitored natural attenuation studies. First-order attenuation
rate constant calculations can be an important tool for evaluating natural attenvation
processes at ground-water contamination sites. Specific applications identified in U.S. EPA
guidelines (U.S. EPA, 1999) include use in characterization of plume trends (shrinking,
expanding, or showing relatively little change), as well as estimation of the time required for
achieving remediation goals. EPA 600-S-02-500. (URL:

http://www.epa.gov/ada/download/issue/540802500.pdf.)

Draft Guidance for Evaluating the Vapor Intrusion fo Indoor Air Pathway From
Groundwater and Soils (Subsurface Vapor Intrusion Guidance), November 29, 2002 (67
Federal Register (FR) 71169). EPA issued a draft guidance that provides current technical
and policy recommendations on determining if the vapor intrusion pathway poses an
unacceptable risk to human health at cleanup sites. Vapor intrusion is a rapidly developing
field of science and policy. This draft guidance is intended to aid in evaluating the potential
for human exposure from this pathway given the state-of-the-science at this time. EPA will

July 2003 2003 RFCA Annual

Review Report
3



continue to explore this area in efforts to improve the state-of-the-science of this complex
exposure pathway. This OSWER guidance supercedes the Resource Conservation and
Recovery Act (RCRA) guidance issued in December 2001. (Federal Register Notice -
November 29, 2002.)

4. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous
Waste Sites, December 2002. This document updates a 1992 guidance originally developed to
supplement EPA’s Risk Assessment Guidance for Superfund, Volume 1-Human Health
Evaluation Manual, which describes a general approach for estimating exposure of
individuals to chemicals of potential concern at hazardous waste sites. Specifically, this 2002
guidance addresses the exposure point concentration, which is a conservative estimate of the
average chemical concentration in an environmental medium determined for each individual
exposure unit within a site. OSWER Directive: 9285.6-10 (URL:
www.epa.gov/superfund/programs/ risk/toolthh. htm.)

5. Transfer of Long-Term Response Action (LTRA) Project to States, April 2003. This fact sheet
identifies key elements of the LTRA transfer process and provides guidance to remedial
project managers related to the transfer of responsibilities from EPA to the state for operation
and maintenance of the remedy. This fact sheet is a follow up to the fact sheet entitled
Operation and Maintenance in the Superfund Program, May 2001, EPA540-F-01-004, and
provides more detailed guidance for this component of post-construction completion
activities. OSWER Directive: 9355.0-81FS. (URL:
www.epa.gov/superfund/action/postconstruction/ltrafactsheet.pdf.)

6. Five-Year Review Process in the Superfund Program, April 2003. This fact sheet summarizes
the guidance document entitled Comprehensive Five-Year Review Guidance, EPAS40-R-01-
007, which was published in June 2001. The fact sheet includes information on when a five-
year review is.conducted, who is responsible for conducting a five-year review, and a
discussion of the components of a five-year review. OSWER Directive: 9355.7-08FS (URL:
www.epa.gov/superfund/action/postconstruction/fiveyearreviewfactsheet.pdf.)

7. EPA issued a notice of availability of a final report, Framework for Cumulative Risk
Assessment, April 2002, (Published May 27, 2003 at 68 FR 28825.) This report is the first
step in a long-term EPA effort to develop Agency-wide cumulative risk assessment guidance.

2.2 Resource Conservation and Recovery Act/Colorado Hazardous Waste Act
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EPA issued a final rule on October 7, 2002 at 67 FR 62618 granting a National Treatment
Variance for radioactively contaminated cadmium, mercury, and silver contaminated batteries.
The rule creates new Land Disposal Restriction subcategories for these wastes. The treatment
standard for the wastes in the new subcategory is macroencapsulation in accordance with
hazardous debris provisions. The effective date of this rule was November 21, 2002. Because the
rule is less stringent than current Colorado Hazardous Waste Act requirements, the State of
Colorado must adopt the regulation prior to the regulation being implemented at RFETS. The Site
is monitoring the State of Colorado regulatory activities related to this rule.

EPA issued the Final Guidance on Completion of Corrective Action Activities at RCRA Facilities
on February 13, 2003 (Published on February 25, 2003 at 68 FR 8757). The memorandum
provides guidance on significant issues related to completion of corrective action activities at
RCRA facilities and discusses completion determinations for less than an entire facility.

The 2002 RFCA Annual Review Report stated that EPA issued a final rule on October 3, 2001 at
66 FR 50332 entitled, Correction to the Hazardous Waste Identification Rule: Revisions to the
Mixture and Derived-from Rules; Direct Final Rule. The Colorado Hazardous Waste
Commission adopted the rule on June 17, 2003; it will be effective on August 30, 2003.

2.3 Toxic Substances Control Act

No new rules, regulations, written policies or guidance were identified within the review period.

2.4 Clean Water Act, Colorado Water Quality Control Act, and Safe Drinking Water Act

There were several actions taken under authority of the Clean Water Act in the period July 1,
2002 through June 30, 2003, some of which impact RFETS, either immediately or in the long
term. However, based upon a review of the following rulemaking actions, no amendment of

RFCA is proposed.

2.4.1 Clean Water Act

Definition of Waters of the United States

As a result of the Solid Waste Agency of Northern Cook County v. U.S. Army Corps of Engineers,
531 U.S. 159 (2001) (SWANCC) decision, EPA and the Army Corps of Engineers published an
Advanced Notice of Proposed Rulemaking seeking comment on how to change the definition of
waters of the United States to comply with the court ruling. EPA reported that the agency had
received over 150,000 written comments on the proposed rule. There was no final agency action
by June 30, 2003. Changes in the definition of waters of the U.S. may have an impact on certain
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arcas at RFETS, but any substantive regulatory change will not likely be effective before plant
closure.

Phase II Storm Water Regulations

In March 2003, Phase II storm water regulations became effective, requiring small municipalities
to obtain storm water permits. The new regulations also reduced the size of construction sites
subject to storm water permit requirements from 5 acres to 1 acre. Since the Site already has a
Phase I storm water permit, the new regulations have no immediate impact.

2.4.2 Colorado Water Quality Control Act

Site Speciﬁc Water Quality Standards

In November 2002, the Water Quality Control Commission initiated the triennial review process
for the South Platte basin. While the actual triennial review is scheduled for July 2004, the
Commission process now includes plenary hearings in the two years preceding the rulemaking
hearing. Issues identified in the first step in this process included the appropriate averaging
period for radionuclide monitoring. The Commission was requested by CDPHE to adopt an
annual averaging period for plutonium and americium at the Points of Compliance at the outfalls
of Ponds A-4, B-5 and C-2 using the Site’s moving average methodology, as provided in Section
2.2.C.4 of RFCA Attachment 5. The second scoping hearing is scheduled for October 2003,

* Colorado Water Quality Control Act Section 309

During the 2001-2002 Colorado legislative session, Section 309 was added to the Colorado Water
Quality Control Act. In addition to authorizing permit fee increases, Section 309 also required
the Department of Public Health and Environment to conduct a broad review of the water quality
control program, including the appropriateness of water quality standards and to consider the
unique characteristics of Colorado waters. A report is due to the state legislature at the end of
2003. In the past year, the Water Quality Control Division has convened monthly meetings to
gather input from stakeholders on all aspects of the water quality program. One significant area
of interest is effluent dominated streams, such as occurs on RFETS. The work group is
considering expanding use classifications to recognize the unique characteristics of such streams.

2.4.3 Safe Drinking Water Act

No new or revised Maximum Contaminant Levels were adopted since the last update or any other
changes to the Safe Drinking Water Act that would apply to RFETS activities.
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2.5 Clean Air Act

EPA and the State of Colorado continued to promulgate regulations under the existing Act, but
the majority is not applicable to RFETS activities. Where new regulations were applicable there
were no new compliance requirements.

Colorado Air Quality Control Commission (CAQCC) Regulation No. 3

The CAQCC revised the “Air Contaminant Emissions Notices” regulations on July 18, 2002. The
provisions concerning nonroad engines have changed substantially. The prior regulation
exempted certain nonroad engines from Air Pollutant Emission Notice (APEN) and permitting
requirements (fuel-fired generators, pumps, and compressors). To reconcile air quality concerns
with these nonroad engines, the State has created a new state-only nonroad engine program for
certain nonroad engines. An APEN must be filed for a nonroad engine if a trigger level will be
exceeded (based on hours of operation). While these changes are significant, RFETS already has
a program in place to identify and track these engines.

Coordinated provisions were made to the Common Provisions in July 2002, and to Regulation
No. 3 in July and October 2002, and in March 2003. The comprehensive revisions removed
duplicate definitions and moved definitions to the more appropriate of the two regulations. Many
definitions and exemptions from Air Pollutant Emission Notices (APENs) and/or permits were
revised. Obsolete provisions were removed from both regulations. Format, style, and language
changes were made to address ambiguitics. Provisions governing nonroad engines (which are
important to RFETS) were revised fairly significantly. Recordkeeping requirements were added
to a number of types of APEN exemptions. While these changes will not impact RFCA, it is
important that the Site use the updated version of the regulations when determining applicable
requirements for projects and activities.

Redesignation for PM,,

In September 2002, the Denver area was redesignated to maintenance for PM . Because of this,
the major source permit requirements in the Denver area reverted to the prevention of significant
deterioration program, rather than the nonattainment program. Because of this change, the Site is
no longer a major source with respect to preconstruction permit requirements, but remains a
major source under the operating permits program.

CAQCC Regulation No. 8 Part A, Subpart H (40 CFR 61, Subpart H)

EPA revised the radionuclide National Emissions Standards for Hazardous Air Pollutants in
September 2002. These revisions were incorporated into the State regulations. The regulation
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adopted the revised ANSI standard for monitoring equipment (shrouded probe). The Site is
contending, and the State and EPA have verbally agreed, that this requirement does not apply to
existing RFETS monitors due to the environmental monitoring agreement with the State and
EPA, “Proposal to Use Environmental Sampling for Demonstrating Compliance with 40 CFR 61,
Subpart H”, dated July 1997, and the 1998 Addendum. However, any new effluent monitoring
will have to meet the new standard. In addition, the revisions added an inspection and
maintenance program for effluent monitors.

EPA revised the “Control of Hazardous Air Pollutants™ regulations on September 9, 2002 at 67
FR 57159. The revisions incorporated ANSI 13.1-1999 by reference, making shrouded-probe
sampling systems mandatory for significant new or modified effluent release points. The
revisions also add new Inspection and Maintenance requirements for all sampling systems (new
and existing). The revisions are anticipated to have minimal impact on the Site, if adopted by the
State of Colorado. RFETS has already upgraded existing sampling systems to included shrouded
probes and has agreed to install shrouded probe systems in any new significant source of
radionuclide emissions. DOE is reviewing with CDPHE whether the new Inspection and
Maintenance requirements will apply to existing effluent sampling systems at RFETS since these
systems are no longer used to demonstrate compliance with the radionuclide National Emission
Standards for Hazardous Air Pollutants standard. This could have an impact on the Integrated
Monitoring Plan, which implements RFCA compliance for all monitoring systems.

CAQCC Regulation No. 8 Part B (Asbestos)

Regulation No. 8 Part B, was revised in March 2003, The regulation was reorganized. Certain
definitions were changed and a requirement for air monitoring specialists to be certified was
added. Some of these changes will apply to asbestos abatement activities at RFETS.

2.6 National Environmental Policy Act

No new rules, regulations, written policies or guidance were identified within the review period.
No separate National Environmental Policy Act reviews have been required or performed under
RFCA pursuant to RFCA paragraph 95. :

2.7 Endangered Species Act

On July 17, 2002, the Department of Interior Fish and Wildlife Service issued a proposed rule (67
FR 47154) that would designate critical habitat for the Preble’s Meadow Jumping Mouse,
including the three major drainages at RFETS, pursuant to the Endangered Species Act of 1973,
as amended. On June 23, 2003, the Department of Interior Fish and Wildlife Service issued a
final rule (68 FR 37276) that excluded RFETS from designation as a critical habitat,
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2.8 Migratory Bird Treaty Act

On April 15, 2003, the Department of Interior Fish and Wildlife Service issued a memorandum
(MBPM-2) clarifying the application of the Migratory Bird Treaty Act to migratory bird nest
destruction. The memorandum states that a permit is not required for the destruction of inactive
nests that do involve taking possession of the nest. Currently, the Site holds a Migratory Bird
Treaty Act permit that includes annually reporting on the number of inactive nests removed. The
Site does not plan on renewing the permit in calendar year 2004 based on this memorandum.

2.9 Radiation Related Document Review

See, Section 3.0 Radionuclide Soil Action Levels, below.

2.10 Environmental Statute Summary

Based on the review of the environmental statues and associated regulations, written policy, and
guidance, no amendment to RFCA is required at this time.

3.0 RADIONUCLIDE SOIL ACTION LEVELS

The RFCA Parties completed their review of the RSALs and the RSAL working group
documented the review in, Results of the Interagency Review of Radionuclide Soil Action Levels,
September 30, 2002, which is online at www.rfets.gov.

The RFCA Parties completed their review of the RSALSs during the review period and proposed
that RFCA Attachment 5, Action Levels and Standards Framework for Surface Water, Ground
Water, and Soils, be modified to reflect the new RSALs. The RFCA Parties identified additional
changes to RFCA Attachment 5, as well as RFCA Attachment 10, RCRA Closure for Interim
Status Units. On November 12, 2002, the RFCA Parties released proposed modifications to
RFCA Attachments and a new Attachment for public review and comment. The November 12,
2002 release consisted of a Technical Basis Document for the Proposed Modifications and the
following Public Review Draft versions of the proposed modifications:

+ RFCA Attachment 5, Action Levels and Standards Framework for Surface Water, Ground
Water, and Soils;

+« REFCA Attachment 10, RCRA Closure for Interim Status Units; and

= A new RFCA Attachment 14, Original Process Waste Lines (OPWL) Subsurface Soil
Approach.
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During the public comment period, on December 17, 2002, the RFCA Parties held a public
meeting to discuss the proposed modifications and to accept public comments provided at that
meeting. Ninety-five sets of individual or organization comments were received. After
consideration of the public comments received and incorporation of changes deemed necessary
for approval, EPA and CDPHE approved the final modifications on June 5, 2003.

In addition to the annual review requirements prescribed in RFCA paragraph 5, the RFCA Parties
also addressed the four questions discussed in the introduction. The RSAL working group
reviewed questions 1 and 2 as part of its review.

Regarding question 3, the following accelerated actions applied the interim RSALs, 50 pCi/g (the
interim RSALs out for public comments) during the review period:

Building 663 cleanup levels were based on the then proposed plutonium action level of 50 pCi/g.
Subsurface contamination was found at one location directly beneath a crack in the slab that
apparently allowed contaminated liquids to flow into the subsurface soils. Soil contamination
was removed from an area 2 feet wide, 8 feet long and 4.5 feet deep. The width of the excavation
was a result of the size of the excavator bucket; the actual contaminated area was much narrower.
When the excavation was complete, the plutonium activity at the bottom of the excavation was

17 pCi/g. The consultative process was used to determine when the remedial action was
completed.

The 903 Pad project uses the final RFCA action levels for plutonium (50 pCifg). Excavation
depth per cell depends on the plutonium activity at each cell. As described in the ER RSOP
Notification for this project, after removal of the first foot of native soils, a samples are collected.
Based on these results and the depth of excavation, a decision is made on whether the excavation
is complete or if more soil will be excavated. As of July 16, 2003 the maximum depth excavated
was 8 feet deep below the asphalt at one 4 foot by 4 foot excavation. The size and depth of the
area was negotiated with the regulators and documented on a contact record.

1. Solar Ponds project cleaned up a few small hot spots contaminated with americium 241 only.
The cleanup level for americium decided upon with the regulators was 35 pCi/g. Chromium
present with the americium was also cleaned up to below Tier II levels, however, the cleanup
was driven by the americium. Depth was generally 6 inches to one foot, but one hot spot was
remediated to a depth of between two to three feet.

Finally, regarding question 4, the first CERCLA 5 Year Review for the Site was conducted

during the previous review period. On September 26, 2002 EPA concurred with the conclusions
and recommendations presented in the 5 Year Review. The Review concluded that the remedies
implemented for OU-1 and OU-3 are protective and that ongeing custody and control of the Site
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by DOE, monitoring programs and restrictions of public access to the Site serve to adequately
control risks posed by contamination, including radionuclides, at this time.

4.0 RFCA ATTACHMENT 5: ACTION LEVELS AND STANDARDS FRAMEWORK
FOR SURFACE WATER, GROUND WATER AND SOILS

The RFCA Parties identified changes to RFCA Attachment 5 in addition to the proposed RSALs.
Proposed modifications to Attachment 5 were available for public comment in accordance with
RFCA paragraph 117 from November 12, 2002 through January 31, 2003. A public meeting was
held on December 17, 2002. EPA and CDPHE approved the final modifications on June 5, 2003.
See Section 3.0 above details.

Practical Quantification Limits (PQLs)

The Site’s Analytical Services Division has evaluated the changes to the RFCA Attachment 5,
Table 1 Surface Water Action Levels and Standards for commercial analytical capability and
have determined that several of the changes are either technically not feasible, will force
laboratories to use multiple methods for a single analytical suite, or employ special concentration
steps. These options are not cost effective for the laboratories and may result in the Laboratory’s
refusal to accept RFET'S samples. The Site’s Analytical Services Division identified and
proposed changes to some of the PQLs listed in RFCA Attachment 5, Table 1. Proposed PQLS
are in Appendix 1 to this Report. If the RFCA Parties determine that changes to the PQLs are
necessary, then the proposed PQLs will be available for public review and comment in
accordance with RFCA paragraph 117.

5.0 PRELIMINARY REMEDIATION GOALS

The RFCA Partics updated the risk-based PRGs (formerly known as Preliminary Programmatic
Remediation Goals or PPRGs) in 2002, including a new receptor, the wildlife refuge worker. The
new receptor was deemed appropriate based upon the Rocky Flats National Wildlife Refuge Act
of 2001, designating RFETS as a future National Wildlife Refuge. The exposure pathways;
methodology, equations, and assumptions; and chemical toxicity information for both human and
ecological receptors can be found in RFCA Appendix 3 IGD, Appendix N, Preliminary
Remediation Goals.

6.0 IMPLEMENTATION GUIDANCE DOCUMENT
RFCA Appendix 3, IGD was reviewed by the RFCA Parties to determine if an update was

necessary. Appendix K, Master List of Potential ARARS, had one comment updated to reflect a
change identified for 40 CFR 761.62 during the 2002 Annual Review. Appendix M, Action
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Levels for Radionuclides in Soils was deleted. Information on Action Levels for Radionuclides in
Soils can now be found in Results of the Interagency Review of Radionuclide Soil Action Levels,
September 30, 2002, which is online at www.rfets.gov. Appendix N, Preliminary Remediation
Goals, was updated to include the wildlife refuge worker exposure scenario and the latest
chemical toxicity information. Copies of the updated Appendices to the IGD are included as
Appendix 2 to this Report.
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APPENDIX 2

UPDATES TO RFCA APPENDIX 3, IGD, APPENDICES K, M AND N
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May 28, 2003
- Appendix M

ACTION LEVELS FOR RADIONUCLIDES IN SOILS

This IGD Appendix originally contained the technical basis for the development of the enforceable action
levels for radionuclides in soil as defined in Attachment S to the Rocky Flats Cleanup Agrecement. This
Appendix has been superceded. For the latest technical basis for the development of radionuclide soil
action levels see Results of the Interagency Review of Radionuclide Soil Action Levels, September 20,
2002, which is online at www.rfets.gov. '
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1.0  INTRODUCTION.

DOE first developed human health risk-based Preliminary Remediation Goals (PRGs) in |
1995 to establish initial site-wide cleanup targets for contaminants for each environmental
medium. The PRGs have been updated regularly to conform with the evolving site
conceptual model and future land yse. The latest update is based on the work of the
Radionuclide Soil Action Level Workgroup (IRSALW], Task 3 Report and Appendices:

* Caleulation of Surface Radionuclide Soil Action Levels for Plutonium, Americium, and
Uranium, September 30, 2002). The human health PRGs are currently used in RECA .
Attachment 5 as action levels for the following mediums: _ :

- * Groundwater Action Levels: Human health PRGs based on the residential groundwater
ingestion scenario are used where no Maximum Contaminant Level (MCL) is available

* Soil Action Levels: For non-radjonuclides, human health PRGs based on the wildlife, . .
refuge worker scenario are used where no applicable or relevant and appropriate
requirement is available, , S Co

DO, EPA, and CDPHE, with support ffom the U'S. Fish and Wildlife Service, developed

ecological PRGs in 2002. Eeological receptor PRGs were only calculated for analytes .

 originally identified by the 2002 Ecological Risk Working Group as being of site-wide

potential concern to ecological receptors. The ecological receptor PRGs are currently used in

RFCA Attachment 5 as action levels for.soil. ’ v : . .

"Human hcalth andecologwalPRGs are revwwcd andupdated, asnecessary,onan annual
basis. ' A '

20  HUMAN HEALTH

21 ExposurePathways ' . AT o
In order to standardize the risk-based PRGs across RFETS, programmatic expasure pathways
- and receptors were established. The following tables identify the receptors and exposure. .

pathways selected for each environmental medium;,

* Table 1: Wildife Refuge Worker Exposure Soenario

" Table 2: Rural Resident Groundwater Exposure S,ccnaﬁb;wfcn C

‘Standard calculaﬁon methods given in Risk Assessment Guidance for Superfund (RAGS),

part B (USEPA, 1991) were used in developing risk-based PRG pathways where available. -
Most of the exposure factors for the PRGs were developed and agreed upon by the RSALW

. =" . A I

and are presented and documeited in the Task 3 Report (Septeinber 30, 2002).
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22  Methodology, Equations, and Assumptions

Risk-based PRGs were developed for the Target Analyte Listof metals and organics for the
wildlife refuge worker exposure scenario; and the residential groundwater exposure scenario.
Separate risk-based equations were developed to account for the carcinogenic and/or
noncarcinogenic effects of the contaminant. Risk-based PRGs for carcinogens were
calculated by setting the carcinogenic target risk level at-1E-05 and 1E-06. A targeét risk level
of 10-5 means that an individual has a ten-in-one million probability of developing excess
- cancer over a lifetime as a result of exposure to a specific contaminant; a target risk level of
10-6 means that an individual has a one-in-one million probability of developing excess
cancer over a lifetime as a result of exposure to a specific contaminant. This risk isin -
addition to the probability of an individual developing cancer from some other factors
mcludmg envxmnmcntal pollutlon not related to thc sxtc heredlty, or Ilfestylc o

Similarly, nsk—based PRGs for toxicants (noncammogens) were calculated by se.ttmg the
hazard quotient equal to 1 and 0.1 for each contaminant. A hazard quotient is the ratio of a
single substance exposure level of a chémicil cottamiitant ovéra specified: pefiod to the
reference dose for'the ¢hemical: The reférencé dose represerits an estimate of an éxpostire
level for the human population, including sensitive subpopulatioris; that is Hkély t6-b&:
without appreciable deleterious effects durmg a lifetime. When both carcmogemc and .
noncarcmogemc toxictty information was available both cartinogenic and nonfcarcmogcmc
risk-based conicentrations Wcre ca]culatcd and’ the more rcstncuvc valuc ‘was selccted as the

nsk—baked PRG : B ‘_’j“ o 7 |
The risk-based PRG exposure scenarios and equatmns pmwded in Tables 1 and 2 mc!udc éll

of the exposure pathways identified for the exposure scenano, scparatc nsk—based PRGs .
were not calculated for cach exposure pathway. e

, .

2.3 Chemical Toxicity Information

The chemical-specific toxicity values used for the calculation of the nsk-based PRGs are
presented in Table 3. Toxicity information used to calculate the PRGs included the
carcinogenic slope factor or unit risk, and for noncarcinogenic effects, the reference dose -
(RfD) and reference concentration (RfC). Toxicity values were obtained from the Iatest ’
information in EPA’s Intégrated Risk Information System @ARIS) files, the. EPA Health -

Effects Assessmént Sunimary Tables (HEAST), and ‘thi¢ 'BPA, Regmﬁ 3; PRG tables. Valué&
for polycyclic aromatic hydrocarbons were calculated using EPA*s Provisional Giiidafice fori -

Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.

3.0 ECOLOGICAL RECEPTORS -

3.1 Exposure PathWays and. Receptors o '=. SO - ': - g :
The RFETS environment as it relates to ecologlcal sk assessment i5 desciibed in detail in

* Final Ecological Risk Assessment Methodology: Sitewide Conceptual Mbdel (DOE 19964). -
Primary exposure pathways for mammalian and avian receptors to site contaminants of

-
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- concern (COCs) are ingestion of COCs in food, ingestion of soils, and external exposure to -
penetrating radiation present in soils (Table 4). Secondary pathways include dermal contact,
particulate inhalation, and inhalation of volatile organic released into burrows. Inhalation and
dermal contact are considered minor compared to the ingestion and éxtemnal exposure-
pathways. S

| The following receptors were evaluated as representative of site ecological groups to quantify
_ PRGs: : ‘ -

» Fossorial (burrowing) small mamrial (Prairié Dog) |

. Fossorial (burrowing) small mammal :(Preble?si}mqow-Jmﬁping Mouse)
= Hetbivorous small mammal (Deer Mouse) |

| * Insectivorous small mammal (Deer Mouse)

* Small ground-feeding birds (Moumning Doye)

«  Avian Predator (American Kestrel) "

The general exposure scenario assumed for all receptors included direct iﬂgestiqn of soil,
incidental ingestion of soil during feeding and burrowing, and ingestion of prey items. PRGs
were also developed for external exposire to radionuclides, but these resulting soil-
concentrations were much higher than ingestion based PRGs, Radionuclide PRGs were based

on the methodology developed by Higley and Kuperman (1995) for RFETS.

32  Methodology, Equations, and Assumptions . |
Risk-based PRGs were developed for a list of COCs identified by the ecological risk - - E
assessment working group. EPA’s Eco Soil Screening Levels (EcoSSLs) process was:used

- as a general guidance to develop the PRGs (EPA 2000). Extensive use was made of existing
“databases and compilations of ecotoxicity information, especially.those from other DOE

. facilities such as Oak Ridge National Laboratories and Los Alamos National Laboratories.

The EcoSSL document provides general equations.and procedures for developing PRGs from

toxicological research, receptor-specific exposure parameters such, as food ingestion rates;

diet, and bicaccumulation factors (BAFs) that describe uptake of COCs from soils into forage
or prey species (Table 5). Intake from multiple sources of incidental soil intake such as plant
ingestion, prey ingestion ctc, are summed to estimate the total intake frony this exposure. . -
pathway. The general equation to calculate PRGs.is-also presented in Table. 5. R
Risk-based PRGs were then calculated by applying a target hazard quatiént (HQ) equal to 1.0
for each COC and receptor.. PRGs corresponding to-both the No Observed Adverse. Effects
Levels (NOAEL) and Lowest Observed Adverse Effects Levels (LOAEL) were calculated.
However, only the LOAEL concentrations are ised for the RECA PRGs with the exception
of those areas deemed to be potential Preble’s Meadow Jumping Mouse (PMJM) habitat.

-
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Given the special status of this species, the ecological risk assessment working group

determined that the NOAEL TRV would be used for the PMJM receptor in the areas in
which the receptor may reside. [JMAZ]CaIculatcd PRGs represent soil concentrations below

which no risk to wildlife populations would be predicted following exposure of specific
ecological receptor species to contaminants present in soils and food.

33 Chemical Toxicity Information

Chemical-specific Toxicity Reference Values (TR Vs) are presented in Table 6. TRVs were
compiled for mammalian and avian species from pre-existing data review

s, guidance documents, and peer reviewed literature sources. Rodent studies were preferred
for mammalian data, since the two surrogate wildlife mammalian species are rodents. Bird
studies were used as sources of TRVs for avian receptors. No cxtrapolatlon bctwecn bxrd and
mammalian toxicity information was used to calculate the PRGS

Available NOAELs and LOAELS for site soil COCs were chosen based on the follawmg
criteria:

= Oral exposure studies from which a dosc could bc detcnmncd.

*  Generally, only chronic or subchronic studies were used. Howcver some acute studtes
where rcproductwe and dcvelopmcuta] cndpomts were assessad durmg dlscrete cntwal

life: stagw ,

& Growth and mertahty cndpomts

Following initial compilation of TRVs prcscntcd, primary study papers were obtamed, whcn
possible. Database TRV values were then confirmed by review of the ongmal study. )
documents. It should be noted that no adjustmcnts of the ongmal TRVs were made for study
duration. Nor was an analysm of study quallty” conductcd to welght thc TRVs aooordmg to

EcoSSL gu:dance '

NOAEL and LOAEL TRVs were' compnled fnom thc databasc of prchmmary TRVs dlscussed
above. Average TRVs were calculated by obtaining the arithmetic mean of several:groups of
endpoints. Individual average TRVs were then calculated for growth, reproductive, and
mortality endpoints for those COCs wheie available. ‘In dddition, an average TRV -was* -~
calculated for each COC using a compilation of all sub-lethal-endpoints available fmm the
‘ hterature search and databasm 'Ihcsc TRVs were then used to quannfy final PRGs

Bloaccummtwn Factm's (BAFs) (Table 7) were 1dent1fied and calculated for use in: thse ]?RG

development process. As with the TRV selection process, the pmcedures usedinthe. -

selection of BAFs closely corresponded to those developed in the EcoSSL gmdance (USEPA
2000). BAFs are either simple ratios of COC concentrations between biota and soxls of based
on quantltanve relauonslnps sueh as imear, loganthmxo or exp(mentxal equattons ' :

BAFs were calculated or tdenufied for the fol]owmg pathways

N-4
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*  Soil to Plant

* " Soilto Terrestrial Invertebrate
- = Soil to Small Mammal
* SoiltoBird

BAFs were obtained from several publicly available databascs peer reviewed literature, and -
- from approved ER As at other sites that are applicable to the CSM and data uses for REETS.

- Tables 8 and 9 are a summary of the human heaithPRGs for eachcxposure Seenano |

Table 9 is ﬁsﬁh:ﬂnary of ihé ecological PRGs for eaqh‘}tépcptﬁr. R
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Table 1. Wlldhfe Refuge Worker Exposure Scenario

The Wildlife Refuge Worker Surface Soil Exposure Scenario consists of the following pathways
ingestion of surface soil, outdoor inhalation of dust (inhalation of: volatiles is not assessedwcs)),
and dermal contact for nonradionuclides for a wildlife refuge worker working at the site for an
average of 18.7 years, spending 50% of this time outdoors. Exposures for radionuclides are not
assessed in this spreadsheet (refer to the RSALS Task 3 Report and Appendices [Sept. 2002]).
The worker is assessed as spending all of their time on the most contaminated areas of the site,
and performs soil-contact intensive activities. This scenario includes all complete and significant
exposure pathways and parameter assumpiions that were evaluated in the Task 3 Report and
Appendides, as well as the defmal pathway Calculatlons in this spfeadsheet are performed :

deterministically.
Exposure Parameter Variable Unit Polnt Estimate* Source
General Assumptions . : e
Target hazard index - 1 - THI-1 - 0.1 __EPA, 1981a
Target excess. life_,ﬂmeeanmrmk -1 - TRA. = 106 . | . EPA1881a |
Target hazard index-2  ~ TH-2 - 1 EPA, 1991a
Metemifeﬁmcanoerrisk-z TR2 - 1E-05 EPA 19918 |
Aduit body weight BWA 1 _ kg1 - 70 TEPK, 19916 |
Wilditfe Refuge Worker Exposure Scenarlo Assumpﬁons - T
Exposure duration ED _WRW yr 18.7 RSALS, 2002,
|Exposure frequency EF_WRW daylyr 250 RSALS, 2002,
Exposure fime-outdoors ET_WWR he/day 4 RSALS, 2002,
| Averaging time - noncarcinogeriic AT_NC yr 18.7 RSALs, 2002,
Averaging time - carcinogenic AT C yr 70 EPA, 1991b
Exposure time fraction, outdoor Eto_WRW - 1 RSALs, 2002
Exposure time fraction, indoor Eti_ WRW - (1] RSALs, 2002
Hourly inhalation rate_aduit worker | HIR_A_WRW m3/hr 1.3 RSALs, 2002
She-specific PEF based on ML PEF * m3/kg 14926373 “RSALs, 2002
[Soil Ingestion Rate SIRAWRW | mg/day 100 RSALs, 2002
Skin-soll adherence factor AF_A_WRW | mg/cm2-event 0.117 EPA, 2001
Event frequency EV events/d -1 EPA, 2001
Skin surface area SA_A_WRW cm2 3300.00 EPA, 2001
Dermal absorption fraction ABS - chemical-specific EPA, 2001
Toxiclty Values N :
Oral reference dose RiDo mg/kg-day | chemical-specific| IRIS, NHCEKST or
) - EA
Oral cancer slope factor CSFo (mg/kg-day)” | chemical-specific| RIS, HEAST or
Inhalation reference dose RfDi mg/kg-day | chemical-specific| IRIS, HEAST or
NCEA
Inhalation cancer slope factor CSF {mg/xg-day)-1 | chemical-specific{ IRIS, HEAST ér
. ] NCEA
Sources:

EPA, 1991a = U.S. Environmental Protection Agency' 1991. Risk Assessment Guidance for
Superfund, Volume |, Human Health Evaluation Manual, Part B, Development of Risk-Based

Preliminary Remediation Goals. Interim. Office of Emergency and Remedial Response, Washlngton.

- D.C. Publication 9285.7-01B. December.
EPA, 1991b = U.S. Environmental Protection Agency. 1991. Human Health Evaluation Manual,

Supplemental Guidance: Standard Default Exposure Factors. Office of Solid Waste and Emergency

Response, Washington, D.C. OSWER Directive $285.6-03. March 25.
EPA, 2000 = U.S. Environmental Protection Agency. 2000. Soll Screening Guvdanoe ior
Radionuclides: Technical Background Document. Office of Radiation and Indoor Alr, Washington,

D.C. Publication EPA/540-R-00-006. October, 2000.

N-6
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EPA, 2000b = U.S. Environmental Protection Agency. Risk Assessment Gutdance for SupedUnd Vol
I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment),
Interim Guidance. Office of Emérgency and Remedial Response, Washington, D.C

EPA, 2001 = U.S, Environmental Protection Agency. 2001. Supplemental Guldance for Developmg
Soil Screening Levels for Superfund Sites, Peer Review Draft. Office of Solid Waste and Emergency

" Response,; Washington, D.C. OSWER 9355 4-24, March.

RSAL 2002= U.S. DOE, U.S. EPA and CDPHE, 2002. Task 3 Flepoﬂ and Appendloes Calculatlon of
Su:faoe Radionuclide Soit Acuon Levels-for Plutonium, Americium, and Uranium, September30

mm .mxumuwfmmmxesmmxmw:w me.(wxmm. o )
: : mm'mxemmxwxawxm 'mxmmxmiﬂq_mﬂmxmf
mwmuu-'n AF_A_WEWimgiom M:E m«m:m wmmxmxewmnm mnn‘mxmm '

. ummmnmmm VF, MmhmmeﬁF

mm -WIH_MIMIWW:E WRIW(dy) x ED_WHN{) x 10 w:essmm:mm . )
Mmhxﬁm«m:mmm-ﬂ_w:m m-wﬁmxw_ﬁuuﬂq.mommxm
w_A_wmm m:mwmﬁ;e_wmm:m,wm:m:w:& Min‘wxm

- MMMMNMMWWMMNMMMﬁ . :
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Table 2. Rural Resident Groundwater Exposure Scenario

groundwater ,

.menumiﬂeswedemmdwaterEmosmSoemnommistsdmefoﬂoMngpaumarmeshmd
Inhalation of volatiles Is not considered. The resident ingests groundwater while fiving at the
site for 30 years. ltlsassumdmathemmlresldeMMHlNemas-acrem\cheﬂe.whHrmuldbepanofa
davelopment. nismﬁkelyﬂmtshalowgmmdwaterwmndnehgesteddmththabmyform
shallow aquifer to supply water in sufficient quantity. Thisseemﬁoblounsehmdevelopmemdme
{groundwatar Action Leovels.. Calculahons in this spreadsheet are performed deterministically..

Exposure Parameter - Variable Unit “Point. : SOurce
Estlmate :
General Assumptions . T
Target hazard index-1 THI-1 - 0.1 EPA, 1991a |
Target excess Kfetime cancer risk-1 TR-1 - ~1E06 | EPA19%97a
Target hazard indeX-2 = - THIE2 = - 1=
___ggetemess iifetime ccancor fisk-2 . _ TR2. . - - - . 1E-05 . )
Adult body weight BW_A kg 70 EPA, 1991b
Child body weight BW C kg 18- “"EPA, 19916
Resldentlal Exposure Scenarlo N , B
[ Averaging time - noncardinogenic. .. AT_NC oy 30 ... | EPA 1991b
Averaging time - carcinogenic AT C yr 70 "EPA, 1991b
Exposure frequency EF_RR dayhv” | 380" | EPA19Ib
Exposure duration ED_A yr 30 EPA, 1991b
Daily water ingestion rate IRw L/day 2 EPA, 1931b
Toxlcity Values : . :
Oral reference dose RfDo mg/kg-day | chemical- RIS, HEAST or
. specific NCEA ]
Oral cancer slope factor CSFo  |risk/{img/ikgd)| chemical- | IRIS, HEAST or
. 2 specific __NCEA
inhalation reference dose AiDi - mg/kg-day | chemical- | IRIS, HEAST or
' specific NCEA _
Inhalation cancer slope factor CSFi tisk/(mg/kgd) | chemical- IR1S, HEAST or
: ' : specific NCEA

EPA, 1991a = U.S. Environmental Protection Agency. 1991. Risk Assessment Guidance for Superfund, Volume
I, Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary Remediation Goals. -
Intesim. Office of Emergency and Remedial Response, Washington, D.C. Publication 9285.7-01B. December.
EPA, 1991b = U.S. Environmental Protection Agency. 1991. Human Health Evaluation Manual, Supplemental-
Guidance: Standard Default Exposure Factors. Office of Solid Waste and Emergency Response, Washington,

D.C. OSWER Directive 9285.6-03. March 25,

Residential Groundwater Exposure Scenatio Equations

Noncarcinogente PPRG = ((TH! x AT_NC(y) x 365(dy)M(tFrw(Lic) x EF_RA(d) x ED_A(y) x /RD.{mgAgd) x VBW_AKa))

Carcinogenic PRG = (TR x AT_Cly) x 385(d)/(IRw({L/d) x EF_RR(dly) x ED_A(y) x CSF.(risimg/kgd) x (/BW_Afkg))
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Final RFCA: IGD

Appendix N
May 28, 2003
Table 5. Ecological Receptor Exposure Assumptions
Exposure . . Prairie | Deer Mouse | Deer Mouse | Mourning |
| Parameter Variable | Units Dog (Herbivore) | {Insectivore) PMIM | Dove Kestrel
Body. ' : :
Weight BW kg 0.9 0.02 0.02. 0.019 0.115 ‘ 0.124
Food Kglkg ,
Ingestion FIR BW-- 0.65 0.17 0.17 0.17 0.23 03
Rate day :
Soil P,
Ingestion Pur | oo | 77 2.9 29 2.9 16 5
Ratc V - . . . -
= , ‘ 7.50-
Percent o 100 100 100 - 100 ‘Insects
Diet Percent |- % | puy | 100PRAC | poocriebrate | Plant | Seed |50
. ) ) . .. + T o . Artiml
Reference TRVs BW- | Specific | Specific Specific - | Specific | Specific | Specific
Value _ " day ' s i - .
Soil Bio " Unitles | . e | :
Availability AF s 1.0 10 : 1.0 l-p . . 1.0 ‘1.0
Arca Use Unites | BV N R
Factor AUF s 1.0 1.0 1.0 1.0 ; 1.0 : l.Q
Bio Unitles RN N
Accumulati BAF s Specific Specific Specific Spoc'iﬁc Specific | Specific
on

Sources: USEPA. 2000 Ecological Soil Screemng Level Guidance. Office of Emergericy and Remedial

Response. USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Emergency and Remed:al :
Response. Higley, K. and R. Kuperman. 1995. Rad:ologmal Benchmarks for Wildlife at Rocky Flats

Environmental Technology Site.

Target Risk HQ = 1.0, where HQ = Intake/TRV.

Intake = [(Soil Concentration * Psoil * FIR * AFsoil) + -), (BAF * Soil Concentration) *Pfood * FIR*

AFfood)] / AUF.

-i=1

PRG = TRV * HQ/ IRfood * (Psoii* + (BAF1 * BAR2)).
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Table 6. Summary of Mammalmn and Avmn TRVs
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Table 7
Summary of Bioaccumulation Factors (BAFs) RFETS Eoological Risk Assessment -
1st Trophic Level 2nd Trophic Level
Bioaccumulation Factors Bioaccumulation Factors
Soil to Plant Soiltolnvertebrate Soll to Manimal *| Soll to Bird*
253(1). . 0.045 (4) 21TE-H - 834511
0.009 (1) 0.1%9) 0.09(8Y 0.09 (8)
T 0.555(2) - 0.266 (5) 0.006(7) 0.006(7) -
0.141°(1) 0.03(6) 1.738-405 : " 6.63E-05
0080(1). |- 007(6) B6ELS
0035 () {0076
0.095(1) - . 0,08 (6)
07143) | 02¢@) - 1
L8l ko 123 . fo
356 ¥ 2,93(4}-
7 0345(1) B b A |
5 0343 | 6.33(5)' SN
Mcthy Eﬁﬁl{mm . 162:@Y - - |- - QAT (4) -~ |
Mdhyaeue(:!ﬂondé 5351 | 123
Teuad:lorocthenc : 217015 i} 3_433(4)
Trichlorocthicne -~ 239(D) |- - GR5(4).
Thalhum 483 ¢ 0. 22(6)
Toluene. 188 (1)~ = 1?3(4)
Uraniui 0155(3) 07.337_(3) 100
Vanadium .. 0.01(3) | M&BQL N
Vinyl Chloride -~ -~ - L601(1): ~«0,964(4)

5 "?New Bedford,

Charters, D.W.; 1991. -Environméntal Assﬁsment, Mlddcharsh Sullwanﬂs_.hdge
Massachusetts, F‘nal chcrt UsS. EPA, Environtiséital Response Branch.

ORNL. 1998. Bmpirical Models for the Uptakc of Inorganic Cbclmcals from So:I hy~ ts. BechtcLJaoobs
Company LLC, Oak Ridge, TN. BJCIOR—!SS . - I R
Paine, J.M., M.J. Mcch. M.E. Ryan. Tomty and b:oaocmnulauon of soﬂ PCBs f crickets: Comparison *
oflaboratoryandﬁeldstudim Env‘ Tox.- AndChcm. 12:2097- 2103.. oL e

Sample, B. B, 1. Beauchimp, . Efroymison, G. W. I Suter, and T: L. Ashwood. i ' Development and
Validation of Bioagcumulation. Modcls for Eat‘thworms ESIERITM 220. Oak RidpeN égqu I_.algo_(atoq,
Oaledgc,TN USA. : . _ _ - . e

Sampl¢; B. B, J. BeaUchamp R.Efmymson.andG W IISuter 1998br Devel'_'
B:oaccumulauon qugls for SmallMammals. BS/ER/TM-219. Oak Rx@ge Nz

Vnhdatlon of £

Southworth, G.R., J.J. Beauchamp, and P.K. Schmmder:m& ‘:lmamumulmnramnua_x;_of
. earch. oiuing. 12, Pages 973

Travis, C.C and A.D, Arms. 19&8 “Bloconocntmﬂon of '_ sanics in B
"Environmental Science and Fechnology. 22:271-274. -

USEPA. 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion
Facilities. Office of Solid Waste and Emergency Response. EPAS30-D-99-001A. August 1999,

(1) BCF is estimated using the log Kow value and. equauons from USEPA SSL. Gmdanee (2000) modlﬁed
from Travis and Arms (1988)
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(2) Mean BCF calculated in ORNL. (1998) - Empirical Models for the Uptake of Inorganic Chemicals from

Soil by Plants - :

(3) Derived from empirical data

(4) BCF was calculated using the log Kow cquations from Southworth et al. (1978) B

(5) Mean BCF calculated in Sample et al. (1998) - Developmeat and Validation of Bicaccumulation Models.

for Eathworms : ‘ ‘

(6) BCF from USEPA (1999) Draft Combustor Risk Assessment Guidance was used. - :

~ (7) Mcan BCF calculated in Sample et al. (1998) - Development and Validation of Bioaccumulation Models
for Smail Mammals : : .

" (8) BCF from Charters (1991)

(9) BCF from Paine et al. (1993) : o )
_ * Soil to mammal and soil to bird BCFs taken from USEPA (1999) for Soil to Deer Mouse and Soil to
Mouming Dove (Table D-3) ' T ’
" except where noted
" NV =No valuc available
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