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EXECUTIVE SUMMARY

The purpose of this certification docket is to document the successful decontamination of
radioactively contaminated areas at the Ventron site in Beverly, Massachusetts by the U.S.
Department of Energy (DOE). Remediation of the property was performed in 1996 and 1997
under DOE's Formerly Utilized Sites Remedial Action Program (FUSRAP), a program
established to identify and remediate, or otherwise control, sites where residual radioactive
contamination remains from activities carried out by the Manhattan Engineer District/Atomic
Energy Commission during the early years of the nation's atomic energy program.

FUSRAP was administered by DOE until October 1997, when the U.S. Congress reassigned
responsibility for management of the program to the U.S. Army Corps of Engineers (USACE).
Completion of the certification process was delayed pending preparation of a Memorandum of
Understanding between DOE and USACE with regard to completed, remediated sites such as the
Ventron site.

Bechtel National, Inc. (BNI) was the project management contractor for work conducted at the
Ventron site. Thermo Nutech Services, Inc., and Safety and Ecology Corporation served as the
radiological support subcontractor for analyzing, sampling, and providing health physics
technological support for site activities. Science Applications International Corporation (SAIC)
was the environmental studies contractor responsible for assisting DOE in preparing the project
environmental documentation. Oak Ridge Institute for Science and Education (ORISE) was the
independent verification contractor for the remediation work performed.

The material in this docket includes information and documents supporting certification that
conditions at the property are in compliance with radiological guidelines in effect at the
conclusion of remedial action. Furthermore, this certification docket substantiates that the future
use of the property will not produce any significant radiological hazard or dose to the general
public as a result of residual radioactivity remaining onsite that originated during activities
conducted by DOE or its predecessor agencies.

Exhibit I of this docket is a summary of remedial activities conducted at the Ventron site. The
exhibit provides a brief history of the origin of the contamination at the site, the radiological
characterization activities conducted, the remedial actions performed, post-remedial action
survey and soil sampling results, and independent verification activities. References called out in
Exhibit I of this document correspond to those referenced in Exhibit I1.

Exhibit 1l provides a listing of references documenting the entire remedial action process from
designation of the site under FUSRAP to the certification that no radiological restrictions limit
the future use of the site. Provided as Exhibit 111 is the DOE statement certifying that the
property is in compliance with DOE radiological decontamination criteria and standards in effect
at the conclusion of remedial action and the published Federal Register notice announcing the
completion of remediation.
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The certification docket and documents identified in Exhibit Il will be available for public
review at the following locations:

U.S. Department of Energy
Public Reading Room

Room 1E-19

Forrestal Building

1000 Independence Avenue, S.W.
Washington, D.C. 20585

U.S. Department of Energy
DOE Information Center
475 Oak Ridge Turnpike
Oak Ridge, Tennessee 37831

Beverly Public Library
32 Essex Street
Beverly, Massachusetts 01915.

Further information on the docket is available by contacting:

Patrick Noone, Business Management Specialist
Office of Site Closure

EM-31/CLV

1000 Independence Avenue, S.W.

U.S. Department of Energy

Washington, D.C. 20585-2040

Phone: (301) 903-2870

Fax: (301) 903-2385
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EXHIBIT I:

SUMMARY OF REMEDIAL ACTION PERFORMED AT THE
VENTRON SITE IN
BEVERLY, MASSACHUSETTS



1.0 SITE HISTORY

The Ventron site is located on Massachusetts Bay at the confluence of the Bass and
Danvers rivers; the city of Beverly is ~24 km (15 miles) northeast of Boston (Figure 1-1). The
1.2-ha (3-acre) site, formerly a chemical manufacturing plant and research and development
facility, currently owned by Morton International, is bordered on the north by Congress Street,
on the east by the Boston and Maine Railroad, on the west by the Bass River, and on the south by
the Danvers River. Surrounding land use is residential and commercial/industrial.

From 1942 to 1948, the Metal Hydrides Corporation conducted uranium processing
operations under contract to the Manhattan Engineer District (MED) and its successor, the
Atomic Energy Commission (AEC). MED/AEC contract operations involved conversion of
uranium oxide to uranium metal powder using calcium hydride. A process used later at the
facility involved reaction of uranium oxide with hydrogen fluoride to produce uranium
tetrafluoride, which was mixed with magnesium and heated to produce uranium metal.
MED/AEC contract work at the site involved only natural uranium; no depleted or enriched
uranium was processed. Other operations at the site involved recovery of uranium from scrap
and turnings resulting from operations at a fuel fabrication plant in Hanford, Washington.
Uranium-238 was identified as the primary contaminant of concern associated with MED/AEC
activities (Exh. 11, Refs. 14,16).

Two of the original buildings, which housed foundry facilities, were demolished between
1948 and 1950 (after completion of AEC surveying and decommissioning), and two other
buildings (Buildings B and F) were erected at these locations (Figure 1-2). The remaining
original buildings (Buildings A and A-1) contained furnaces, leaching facilities, a mixing room,
a drying room, and analytical laboratories. The Alfa Building was used in later non-MED-related
thorium operations, reportedly involving purification of thorium compounds. The primary
radioactive contaminant resulting from this work was thorium-232.

In 1965, Metal Hydrides Corporation became the Ventron Corporation, which was
acquired by the Thiokol Corporation in late 1976. In 1980, Ventron became a division of Morton
Thiokol, Inc. (renamed Morton International in 1990). The site was designated for remedial
action under FUSRAP in 1986 (Exh. Il, Ref. 5).
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2.0 RADIOLOGICAL HISTORY AND SURVEYS
2.1 RADIOLOGICAL AND CHEMICAL SURVEYS

Site characterization was performed in 1992 using the Streamlined Approach For
Environmental Restoration (SAFER) method, an expedited approach developed by DOE to
quickly and efficiently conduct remedial investigations/feasibility studies at DOE facilities in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). This approach indicated several discrete areas of contamination. Investigations at
the Alfa Building were limited because the work performed in that building was not MED-
related; however, during remediation, areas of contamination previously thought to be discrete
proved to be contiguous, and contamination was discovered beneath the Alfa Building.

Primary radioactive contaminants were uranium-238, thorium-232, and radium-226.
Residual radioactive contamination (primarily uranium) was identified in soil and in fill material
beneath four buildings, and elevated surface contamination was found in two buildings (Exh. 11,
Ref 16). Thorium contamination was detected primarily in the vicinity of the Alfa Building;
radium contamination was limited to retort tunnels beneath the Building A slab. A Memorandum
of Agreement signed by DOE and Morton International in 1996 provided that FUSRAP would
decontaminate all buildings containing radioactivity above DOE 5400.5 guidelines (whether of
government or non-government origin) and that Morton would demolish the buildings (Exh. 11,
Ref. 20).

2.2 REMEDIAL ACTION GUIDELINES

Standards and criteria governing release of properties for radiologically unrestricted use
are based on DOE Order 5400.5, "Radiation Protection of the Public and the Environment, "and
related guidance applicable to FUSRAP sites (Exh. II, Refs. 7, 8, 9,10,12). Guidelines specified
in DOE Order 5400.5 (Exh. 1l, Ref. 7) are comparable to criteria then in use by EPA and NRC.

Cleanup criteria for residual radioactive material in soil were based on application of the
as-low-as-reasonably-achievable (ALARA) principle to site-specific guidance developed by
Argonne National Laboratory (ANL). Site-specific guidelines for total uranium in soil averaged
over the remediated area were dose-based criteria derived by ANL based on the most probable
future use of the site (Exh. 11, Ref. 9). Site-specific criteria for soil were 5115 pCi/g for thorium-
232 and radium-226 and 100 pCi/g for total uranium (50 pCi/g for uranium-238) regardless of
depth. Criteria for building decontamination were DOE 5400.5 surface criteria for unrestricted
use (Exh. 11, Ref. 7).

Asbestos was the only nonradioactive constituent mingled with residual radioactive
materials at concentrations requiring remedial action. The asbestos-containing material was
contaminated with radium-226 at concentrations >5 pCi/g. All asbestos materials containing
residual radioactive material were removed from the site and transported to Envirocare of Utah, a
facility licensed for disposal of radioactively contaminated waste.



2.3 REGULATORY ISSUES

Environmental assessments required by the National Environmental Policy Act were
incorporated in CERCLA documentation prepared for the site (Exh. 11, Ref 18). An investigation
was performed in accordance with 10 CFR 1022. Floodplains, wetlands, and coastal tidal areas
were determined to be present; however, proposed activities were determined to have minimal
short-term and positive long-term environmental effects (Exh. Il, Ref 19). Consultations with
regulators regarding natural resources and endangered and threatened species determined that
proposed activities would have no negative effect on these resources. Consultations with historic
preservation officials also determined that no protected resources would be adversely affected by
cleanup activities. Appropriate real estate instruments were negotiated with the site owner before
remedial action began (Exh. Il, Refs. 20, 21).

2.4 POST-REMEDIAL ACTION STATUS

After cleanup was completed in each portion of the site, radiological surveys and
sampling were conducted to ensure that residual radioactive contamination had been removed to
levels meeting applicable guidelines. Post-remedial action surveys to confirm removal of
residual radioactive material were performed as specified in the post-remedial action survey plan
for Ventron. (Exh. 1, Refs. 22, 23) by the radiological support subcontractor, Safety and Ecology
Corporation (SEC), on behalf of the project management contractor, Bechtel National, Inc.
(BNI). These surveys included walkover gamma scans, external gamma exposure rate
measurements, and soil sampling. Post-remedial action survey and sampling results are included
in the post-remedial action report for the site (Exh. 11, Ref. 24).



3.0 SUMMARY OF REMEDIAL ACTION

Remedial action was conducted during 1995-1997 at the Ventron site in Beverly,
Massachusetts, under the Formerly Utilized Sites Remedial Action Program (FUSRAP).
Remediation activities were performed in the harbor area during September 1995 and for the
entire site from May 1996 to March 1997.

The following discussion briefly describes the remedial process and the measures taken
to protect the public and the environment during this process.

3.1 PRE-REMEDIAL ACTION ACTIVITIES

Before remedial action began, the site was surveyed to delineate boundaries of
radioactive contamination, supplement existing characterization information, and obtain
radiological and chemical data needed to classify the waste generated during cleanup. Waste
profile information was necessary to establish acceptability of the various waste streams at the
Envirocare of Utah low-level radioactive waste disposal facility in Clive, Utah. Cleanup
activities were conducted in full compliance with federal and state waste management and
transportation requirements.

3.2 DECONTAMINATION/REMEDIAL ACTIVITIES

Initial cleanup activities in the harbor were conducted in 1995 as a time-critical removal
action to support other required remediation activities at the site. The 1996-1997 excavation
activities were conducted in accordance with requirements for CERCLA non-time-critical
removal actions. The engineering evaluation/cost analysis (EE/CA) for the site was made
available for public comment on February 12, 1996, and finalized with responses to public
comments in May 1996 (Exh.1l, Ref. 18). An Administrative Record was established and made
available at the Beverly Public Library on November 6, 1995.

The primary technique used in remedial action at Ventron was excavation of
contaminated materials. An excavator was used to break up any concrete or asphalt that was in
place above the contaminated soil. In some cases, small volumes of soil were removed using
hand tools. Following remedial action, areas were restored to the condition agreed upon by the
property owner. Restoration primarily involved placement of sufficient buttress in adjacent areas
of the seawall to maintain seawall integrity. Other restoration activities were the responsibility of
the property owner, as specified in the Memorandum of Agreement (Exh. 11, Ref. 20).

During remediation, approximately 7,300 m3 (9,500 yd 3) of radioactively contaminated
soil was removed from the site. Excavated material was placed in intermodal containers or dump
trucks and shipped to the Envirocare of Utah disposal facility.



3.3 POST-REMEDIAL ACTION MEASUREMENTS

After each portion of the property was decontaminated, a radiological survey of the area
was conducted to confirm that all radioactive contamination above cleanup criteria had been
removed. Initial post-remedial action surveys were conducted by the radiological support
subcontractor, Safety and Ecology Corporation (SEC), on behalf of the project management
contractor, BNI. Figures delineating the surveyed areas and tables containing complete survey
results are included in the post-remedial action report for Ventron (Exh. 11, Ref. 24). Techniques
used during post-remediation and verification surveys included external gamma exposure rate
measurements, and soil sampling. The initial post-remediation surveys were conducted in
accordance with SEC procedures and BNI instruction guides. The IVC, Oak Ridge Institute for
Science and Education (ORISE), performed independent verification surveys of the excavations,
sea wall, and building slabs using survey techniques that were similar or identical to those used
by SEC. IVC survey data for Ventron are presented in a separate verification report (Exh. I, Ref.
25).

As excavations were completed, walkover surveys were conducted to determine whether
soil had been removed to levels meeting cleanup criteria. Final walkover surveys were performed
with a field instrument for detecting low-energy radiation (FIDLER) and the SPA. The walkover
surveys provided immediate feedback so that additional excavation could be performed if
residual contamination exceeded remedial action guidelines and the objective of maintaining
exposures ALARA was not met.

External gamma radiation exposure rates were measured at 91 locations. Measurements
were taken at 1 m (3 ft) above the ground surface with a pressurized ionization chamber (PIC).

3.4 VERIFICATION ACTIVITIES

After remedial action was completed, surveys and soil sampling were conducted by Oak
Ridge Institute for Science and Education (ORISE), the FUSRAP independent verification
contractor (I'\VC) for the Ventron site, to verify that the site had been remediated to levels
meeting applicable guidelines. The objective of the independent verification survey was to
confirm that post-remedial action surveys, sampling and analyses provided an accurate and
complete description for the radiological status of the property upon completion.

IVC activities included two types of verification reviews (types A and B), as specified in
the FUSRAP verification and certification protocol (Exh. 11, Ref. 4). Type A verification
included reviewing post-remedial action survey results and collecting and analyzing additional
samples if necessary. Type B consisted of an independent survey of the site by the IVC. In
addition to reviewing the methods and results of post-remedial action surveys and soil sampling,
the IVVC reviewed the laboratory's quality assurance data to determine whether the measurements
verified compliance with applicable cleanup guidelines. Following verification by the IVC, BNI
restored the site as agreed upon with the property owner. The BNI site restoration was limited to
buttressing of the seawall (Exh. 11, Ref. 20).



Post-remedial action survey results and independent verification data indicated that all
areas of the Ventron site that were determined to be contaminated during characterization
surveys were in compliance with cleanup guidelines then in effect. After review of post-remedial
action measurements, survey procedures, and quality assurance data, the I'VC confirmed that the
site had been decontaminated to applicable radiological criteria (Exh. Il, Ref. 25).

After completing verification activities, the I\VC notified DOE of its findings and
recommendations, and DOE reviewed the data to determine whether the remedial action was
successful. Based on this review, radiological conditions at the site were determined to be in
compliance with decontamination criteria and standards to protect health, safety, and the
environment, then in effect, and the site was determined to be suitable for future use without
radiological restrictions.



4.0 CONCLUSION

Post-remedial action surveys and samples demonstrated, and DOE certified, that the locations
remediated are in compliance with applicable radiological standards and criteria in effect at the
conclusion of the remedial activity for protecting members of the general public as well as
occupants of the site and the environment.



Spacer page

1-10



EXHIBIT 1I:

REFERENCES FOR DOCUMENTS SUPPORTING THE
CERTIFICATION OF REMEDIAL ACTION PERFORMED AT THE
VENTRON SITE IN BEVERLY, MASSACHUSETTS



1.0 INTRODUCTION

The material in Exhibit Il consists of documents supporting DOE certification that
conditions at the subject property are in compliance with radiological guidelines and standards in
effect at the conclusion of remedial action. It consists of the letters, memos, and reports that were
produced to document the entire remedial action process, from designation of the property for
cleanup under FUSRAP to the certification that no radiological restrictions limit the future use of
the site. Exhibit I of this docket should be consulted for a brief history of the origin of site
contamination, radiological characterization, the remedial action performed, and post-remedial
action verification activities.

2.0 FUSRAP GENERAL

1. DOE, Description of Formerly Utilized Sites Remedial Action Program, ORO-777, Oak
Ridge, Tenn., September 1980.

2. DOE, "FUSRAP Summary Protocol, "CCN 35692, Oak Ridge, Tenn., March 1986.
[Attachment: DOE, "U.S. Department of Energy Guidelines for Residual Radioactive
Material at FUSRAP and Remote Surplus Facilities Management Program Sites, Rev. 2,
"CCN 046176, Oak Ridge, Tenn., March 1987].

3. DOE, "FUSRAP Designation/Elimination Protocol, Supplement No. | to the FUSRAP
Summary Protocol, "CCN 35692, Oak Ridge, Tenn., January 1986.

4, DOE, "FUSRAP Verification and Certification Protocol, Supplement No. 2 to the
FUSRAP Summary Protocol, Rev. |, CCN 35692, November 1985.

3.0 DESIGNATION DOCUMENTATION

5. DOE, Memorandum from W. Voigt (DOE-HQ) to J. LaGrone (DOE-HQ), "Designation
of Sites for Remedial Action - Metal Hydrides, Beverly, MA; Bridgeport Brass, Adrian,
MI, and Seymour, CT; Guard Armory, Chicago, IL, "CCN 054358, December 17, 1985.

6. DOE, Memorandum from J. Wagoner (DOE-HQ) to A. Williams (DOE-HQ),
"Designation of Beverly, Massachusetts, Vicinity Property, "CCN 096254, October 22,
1992.

4.0 DECONTAMINATION CRITERIA
7. DOE Order 5400.5, Radiation Protection of the Public and the Environment, Chapter 1V,
"Residual Radioactive Material, "Office of Environment, Safety, and Health,
Washington, D.C., February 1990.
8. DOE, Design Criteria for Formerly Utilized Sites Remedial Action Program (FUSRAP)

and Surplus Facilities Management Program (SFMP), 14501-00-DC-01, Rev. 2, Oak
Ridge, Tenn., March 1986.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

DOE, Memorandum from A. Williams (DOE-HQ) to L. Price (DOE-FSRD), "Uranium
Guidelines for Ventron Site, Beverly, MA, "CCN 108174, September 1, 1993.

DOE, Memorandum from A. Johnson (DOE-HQ) to L. Price (DOE-FSRD), "Approval of
Proposed Remediation Approach for Residual Radioactive Material at the Ventron Site,
Beverly, Massachusetts, "CCN 1423 3 5, May 14, 1996.

DOE, Memorandum from J. Kopotic (DOE-FSRD) to A. Williams (DOE-HQ), "Request
for Approval of Proposed Remediation Approach for Residual Radioactive Material at
the Ventron Site, "CCN 127-GOA-GAM-00006, "September 22,1997.

DOE, Memorandum for A. Johnson (DOE-HQ) to W. Seay (DOE-FSRD), "Ratification,
Confirmation, and Changes to Supplemental Standards for Residual Radioactive Material
at the Ventron Site, Beverly, Massachusetts, “CCN 127-GOA-GAM-00007, September
1997.

DOE, Letter from J. Kopotic (DOE-FSRD) to A. Raddatz (Morton International),
"Ventron Site—Disposal of Building Demolition Debris, “CCN 142976, June 1996.

5.0 RADIOLOGICAL CHARACTERIZATION REPORTS

ORNL, "Results of the Radiological Survey at the Ventron Site, Beverly, Massachusetts,
“OEM-10053, CNN 053786, Oak Ridge, Tenn., May 1988.

DOE, Letter from J. Kopotic (DOE-FSRD) to S. Greene (Massachusetts Department of
Environmental Protection (MDEP)), "Ventron Site - Transmittal of Radiological Data
from Beverly Harbor, "CCN 120267, September 1994 [Attachment: ORNL,
"Radiological Survey Results at Beverly Harbor (VB025), "ORNL/RASA-91129, CCN
120267, Oak Ridge, Tenn., August 1992]

SAIL, Characterization Report for the Ventron Site, Beverly, Massachusetts,
DOE/OR/21950-1011, CCN 126002 and 138005, Oak Ridge, Tenn., December 1995.

6.0 CERCLA/NEPA DOCUMENTATION

DOE, "Action Description Memorandum, Removal of Contaminated Roofing Material
From Buildings A and Al at the Ventron Site, Beverly, Mass., “CCN 139115, Oak Ridge,
Tenn., November 1987.

DOE Engineering Evaluation/Cost Analysis for the Ventron Site, Beverly,
Massachusetts, with Response to Public Comments, DOE/OR/21950-1014, CNN 141533,
Oak Ridge, Tenn., May 1996 [Attachment: DOE "Ventron Site - Action Memorandum
for Remedial Action,” CCN 141757, May 1996].
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

DOE Notice of Floodplain and Wetland Involvement, 61 Federal Register 11621, CCN
141053, March 21, 1996, and DOE Floodplain Statement of Finding, 61 Federal Register
25656, CCN 143177, May 22, 1996.

7.0 MEMORANDUM OF AGREEMENT AND REAL ESTATE LICENSE

Memorandum from J. Kopotic (DOE-FSRD) to J. Fuerholzer (Morton International),
"Ventron Site- Memorandum of Agreement, "CCN 142126, May 9,1996.

DOE, License Agreement Permitting Entry on Morton International Property,
REORDOER Number 7-95-0160: Letter, K. Kates to J. Fuerholzer, "Real Estate License
REORDOER-7-95-0160, Metal Hydrides, Inc. (Ventron Corp.), Beverly, MA, “CCN
133599 August 24,1995; Letter, D. Shook to J. Fuerholzer, "Supplemental Agreement to
Real Estate License REORDOER-7-95-0160, "CCN 141131, April 15, 1996.

8.0 POST-REMEDIAL ACTION AND VERIFICATION
BNI, "FUSRAP PRASP Implementation for the Ventron Site, "CCN 144008, July 1996.

BNI,1995. "Post-Remedial Action Survey Plan for the Ventron Harbor, "CCN 133725
(August).

BNI, Post-Remedial Action Report for the Remedial Action at the Ventron Site, Beverly,
Massachusetts, Document No. 2144, Oak Ridge, Tenn., March 2003.

Oak Ridge Institute for Science and Education (ORISE), Verification Survey of the
Ventron Site, Beverly, Massachusetts, Document No. ORISE 03-0321, February 2003.

USACE, "Characterization of Radiation Dose and Risk Following Remediation of the
Ventron Site, "CCN 127-10A-GEV-00003, December 1997.

9.0 CORRESPONDENCE WITH REGULATORS

DOE, Letters from J. Kopotic (DOE-FSRD) to L. Alexander (MDEP) and T. O'Connell
(Massachusetts Department of Health MDOH), "Ventron Site - Transmittal of Dose
Calculation and Remedial Action Approach, “CCN 140242, March 15, 1996
[Attachment: BNI, "Dose Assessment for Ventron Buildings A and A-1, Calculation
No0.127-CV-0016, "CCN 140210, March 121996].

MDOH, T. O'Connell (MDOH) to J. Kopotic (DOE-FSRD), "Approval of Radiological
Remediation Plans, “CCN 143840, June 21, 1996.

MDEP, Letter from L. Alexander (MDEP) to J. Kopotic (DOE-FSRD), "Demolition of
Building A & A-1; Risk Characterization Report, "CCN 143797, June 21, 1996.
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30.

31.

MDEP, Letter from L. Alexander (MDEP) to J. Kopotic (DOE-FSRD), "Review of DOE
Site Characterization Report for the Ventron Site, "CCN 143180, June 5, 1996.

MDEP, Letter from L. Alexander (MDEP) to J. Kopotic (DOE-FSRD), "Review of

DOE's May 1996 Characterization of Radiation Dose and Human Health Risk Following
Remediation of the Ventron Site, "CCN 148853, November 18, 1996.
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EXHIBIT I1I:

FEDERAL REGISTER NOTICE AND
CERTIFICATION STATEMENT



1.0 DOE STATEMENT OF CERTIFICATION
This section contains the statement of certification issued by the Department of Energy

that the subject property is in compliance with radiological guidelines in effect at the conclusion
of remedial action.
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Statement of Certification: Ventron Site in Beverly, Massachusetts

The DOE, Oak Ridge Operations Office (OR), Office of Environmental Management, Oak
Ridge Reservation, Remediation Management Group, and the U.S. DOE Office of
Environmental Management (EM), Office of Site Closure (EM-30), Ohio Office (EM-31), has
reviewed and analyzed the radiological data obtained following remedial action at the Ventron
site in Beverly, Massachusetts, (Deed Book 10091, Page 339, in the records of Essex County,
Massachusetts). Based on the analysis of all data collected, including post-remedial action
surveys, DOE certifies that any residual contamination remaining onsite at the time remedial
actions were completed falls within DOE radiological decontamination criteria and standards for
use of the property without radiological restrictions. This certification of compliance provides
assurance that reasonably foreseeable future use of the site will result in no radiological exposure
above DOE radiological criteria and standards for protecting members of the general public and

occupants of the property.

Property owned by: Morton International, Incorporated, 123 North Wacker Drive, Chicago,
Ilinois, 60606.

Issued in Germantown, Maryland. On October 7, 2003.

Jull 8. Do

Sally A. Robison, Ph.D.
Office Director, Ohio Office,
Office o f Site Closure.



2.0 FEDERAL REGISTER NOTICE OF CERTIFICATION
This section contains a copy of the published Federal Register notice announcing the

completion of remedial action, with accompanying statement of certification issued by the
Department of Energy.

11-3
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Responses: 55.
Burden Hours: 1,100.

Abstract: This Annual Performance
Report will allow the Department of
Education to collect information required
by the Reading First statute.

Requests for copies of the submission
for OMB review; comment request may
be accessed from http://
edicsweb.ed.gov, by selecting the
"Browse Pending Collections “link and
by clicking on link number 2329. When
you access the information collection,
click on "Download Attachments “to
view. Written requests for information
should be addressed to Vivian Reese,
Department of Education, 400 Maryland
Avenue, SW., Room 4050, Regional
Office Building 3, Washington, DC
20202-4651 or to the e-mail address
vivan.reese@ed.gov. Requests may also
be electronically mailed to the internet
address OCIO_RIMG@ed.gov or faxed to
202-708-9346. Please specify the
complete title of the information
collection when making your request.

Comments regarding burden and/or
the collection activity requirements
should be directed to Kathy Axt at her
e-mail address Kathy.Axt@ed.gov.
Individuals who use a
telecommunications device for the deaf
(TDD) may call the Federal Information

Relay Service (FIRS) at 1-800-877-8339.
[FR Doc. 03-26452 Filed 10-20-03; 8:45 am]
BILLING CODE 4000-01-P

DEPARTMENT OF ENERGY

Certification of the Radiological
Condition of the Ventron Site in
Beverly, MA

AGENCY: Department of Energy.
ACTION: Notice of certification.

SUMMARY: The Department of Energy
(DOE) has completed remedial actions to
decontaminate the Ventron site in
Beverly, Massachusetts. This property
formerly was found to contain
quantities of radioactive material from
activities conducted for the Manhattan
Engineer District (MED) (and its
successor the Atomic Energy
Commission (AEC)) from 1942 to 1948.
Based on the analysis of all data
collected, DOE has concluded that the
property is in compliance with DOE
radiological decontamination criteria and
standards and that no radiological
restrictions on the use of the property
are required.
ADDRESSES: The certification docket
is available at the following locations:
U.S. Department of Energy, Public
Reading Room, Room 1E-190,

Forrestal Building, 1000
Independence Avenue, SW.,
Washington, DC 20585.

U.S. Department of Energy, DOE
Information Center, 475 Oak Ridge
Turnpike, Oak Ridge, Tennessee
37831.

Beverly Public Library, 32 Essex
Street, Beverly, Massachusetts 01915.

FOR FURTHER INFORMATION, CONTACT:

Donald Mackenzie, Health Physicist,

U.S. Department of Energy, Ohio Office,

Office of Site Closure, EM-31/Cloverleaf

Building, 1000 Independence Avenue,

SW., Washington, DC 20585-2040,

Phone: (301) 903-7426, Fax: (301) 903-

2385.

SUPPLEMENTARY INFORMATION: The U.S.

DOE, Oak Ridge Operations Office (OR),

Office of Environmental Management,

has conducted remedial action at the

Ventron site in Beverly, Massachusetts,

under the Formerly Utilized Sites

Remedial Action Program (FUSRAP).

The objective of the program is to

identify and remediate, or otherwise

control, sites where residual radioactive
contamination remains from activities
carried out under contract to the MED/

AEC during the early years of the

nation's atomic energy program.

In October 1997, the Energy
and Water Appropriations Act, 1998
transferred responsibility for management
of FUSRAP to the U.S. Army Corps of
Engineers (US ACE). Completion of the
certification process was delayed pending
preparation of a Memorandum of
Understanding (MOU) between DOE and
U.S. ACE with regard to completed,
remediated sites such as the Ventron
property. The MOU between the U.S.
DOE and the U.S. ACE regarding
Program Administration and Execution of
the FUSRAP was signed by the parties in
March 1999. Funding to proceed with the
completion of DOE closure
documentation for several FUSRAP sites,
including the Ventron site, was obtained
from U.S. ACE in late 2000: The closure
documentation for these sites will
document the cleanup and inform the
public of their successful
decontamination of radioactive
contamination.

From 1942 to 1948, the Metal Hydrides
Corporation (predecessor to the Ventron
Corporation) conducted natural uranium
processing operations under contract to
the MED and its successor, the AEC. The
MED/AEC contract operations at the
Ventron site involved conversion of
uranium oxide to uranium metal powder
using calcium hydride. In a process used
later at the facility, uranium oxide was
reacted with hydrogen fluoride to produce
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uranium tetrafluoride, which was mixed
with magnesium and heated to produce
uranium metal. Other operations at the
site involved recovery of uranium from
scrap and turnings resulting from
operations at a fuel fabrication plant in
Hanford, Washington. Uranium-238 was
identified as the primary contaminant of
concern associated with MED/AEC
activities. Two of the original buildings,
which housed foundry facilities, were
demolished between 1948 and 1950 (after
completion of AEC surveying and
decommissioning), and two other
buildings (Buildings B and F) were
erected at these locations. The remaining
original buildings (Buildings A and A-1)
contained furnaces, leaching facilities, a
mixing room, a drying room, and
analytical laboratories. The Alfa Building
was used in later non-MED-related
thorium operations, reportedly involving
purification of thorium compounds. The
primary radioactive contaminant resulting
from this work was thorium-232.

In 1965, Metal Hydrides Corporation
became the Ventron Corporation, which
was acquired by the Thiokol Corporation
in late 1976. In 1980, Ventron became a
division of Morton Thiokol, Incorporated
(renamed Morton International in 1990).
The site was designated for remedial
action under FUSRAP in 1986.

Site characterization was performed in
1992 using the Streamlined Approach for
Environmental Restoration method, an
expedited approach developed by DOE to
quickly and efficiently conduct remedial
investigations /feasibility studies at DOE
facilities. This approach indicated several
areas of contamination.

Primary radioactive contaminants were
uranium-238, thorium-232, and radium-
226. Residual radioactive contamination
(primarily uranium) was identified in soil
and in fill, material beneath four
buildings, and elevated surface
contamination was found in Buildings A
and A-1. A Memorandum of Agreement
(MOA) signed by DOE and Morton
International in 1996 provided that
FUSRAP would decontaminate all
buildings containing radioactivity above
DOE Order 5400.5 guidelines in effect at
the time (whether of government or non-
government origin) and that Morton
would demolish the buildings.

Before remedial action began, the site
was surveyed to delineate boundaries of
radioactive contamination, supplement
existing characterization information,
and obtain radiological and chemical
data needed to classify the waste
generated during cleanup. Waste profile
information was necessary to establish
acceptability of the various waste streams
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at the Envirocare of Utah low-level
radioactive waste disposal facility in
Clive, Utah. Cleanup -activities were
conducted in full compliance with
applicable Federal and State waste
management and transportation
requirements.

Radiological decontamination of the
Ventron site by the DOE occurred in two
phases: In September 1995, and from
May 1996 to March 1997. Supplemental
sampling of the site to verify the
adequacy of radiological remediation was
performed in July 1997.

In September 1995, the first phase of
DOE remediation of site tidal flats
(harbor) adjacent to the seawall began.
During this first phase of remediation, a
walkover was performed over the entire
harbor down to the low-tide mark, and
areas with elevated levels of radioactive
materials were targeted for remediation.
Elevated readings were found in three
areas. Excavations were completed in the
first two areas, and post-remedial action
samples were collected. Excavation was
halted in the third area because
contamination in that area was too
extensive to be removed by manual
methods. During the second phase of the
remedial action, this third area was
remediated and post-remedial action
samples were collected.

Pursuant to the MOA between DOE and
Morton International, several onsite
buildings were demolished and the
crushed building rubble was sampled.
Rubble meeting DOE guidelines
contained in DOE Order 5400.5 was
stockpiled and used as backfill along the
seawall. Building slabs were surveyed
and either decontaminated and left in
place or removed and disposed of with
other contaminated material.

Excavation of contaminated materials
was the primary remedial action
technique used at the Ventron site. Eleven
discrete areas of the site were excavated
and verified for compliance with
radiological cleanup criteria. Excavations
occurred beneath demolished buildings,
in the northwest corner of the site, in the
harbor area.

Post-remedial action surveys conducted
in 1996 and 1997 have demonstrated, and
DOE has certified, that the subject
property is in compliance with DOE
radiological decontamination criteria and
standards in effect at the conclusion of
remedial action. These criteria and
standards are established to protect
members of the general public and
occupants of the site and to ensure that
reasonably foreseeable future use of the
site will result in no radiological exposure
above applicable guidelines. Accordingly,
this property is released from the

FUSRAP program. These findings are
supported by the DOE's Certification
Docket for the Remedial Action
Performed at the Ventron site in Beverly,
Massachusetts. DOE makes no
representation regarding the condition of
the site as a result of activities conducted
subsequent to DOE's post-remedial action
surveys.

The certification docket will be available
for review between 9 a.m. and 4 p.m.,
Monday through Friday (except Federal
holidays), in the DOE Public Reading
Room located in Room 1E-190 of the
Forrestal Building, 1000 Independence
Avenue, SW., Washington, DC. Copies
of the certification docket will also be
available in the DOE Information Center,
475 Oak Ridge Turnpike, Oak Ridge,
Tennessee, 37831, and the Beverly Public
Library, 32 Essex Street, Beverly,
Massachusetts, 01915.

The DOE, through the Office Director,
Ohio Office (EM-31), Deputy Assistant
Secretary for Office of Site Closure (EM-
30), the Assistant Secretary for the Office
Environmental Management (EM), has
issued the following statement:

Statement of Certification: Ventron Site
in Beverly, Massachusetts

The DOE, Oak Ridge Operations
Office (OR), Office of Environmental
Management, Oak Ridge Reservation,
Remediation Management Group, and
the U.S. DOE Office of Environmental
Management (EM), Office of Site
Closure (EM-30), Ohio Office (EM-31),
has reviewed and analyzed the
radiological data obtained following
remedial action at the Ventron site in
Beverly, Massachusetts, (Deed Book
10091, Page 339, in the records of Essex
County, Massachusetts). Based on the
analysis of all data collected, including
post-remedial action surveys, DOE
certifies that any residual contamination
remaining onsite at the time remedial
actions were completed falls within
DOE radiological decontamination
criteria and standards for use of the
property without radiological
restrictions. This certification of
compliance provides assurance that
reasonably foreseeable future use of the
site will result in no radiological
exposure above DOE radiological
criteria and standards for protecting
members of the general public and
occupants of the property.

Property owned by: Morton
International, Incorporated, 123 North
Wacker Drive, Chicago, Illinois, 60606.

Issued in Germantown

Sally A Robison, Ph.D.

Office Director, Ohio Office, Office of Site
Closure.

[FR Doc. 03-26517 Filed 10-20-03; 8:45 am]
BILLING CODE 6450-01-P

DEPARTMENT OF ENERGY
Energy Information Administration

Agency Information Collection Activities:
Submission for OMB Review; Comment
Request

AGENCY: Energy Information
Administration (EIA), Department of
Energy (DOE).

ACTION: Agency information collection
activities: Submission for OMB review;
comment request.

SUMMARY: The EIA has submitted the
Petroleum Supply Reporting System
surveys to the Office of Management and
Budget (OMB) for review and a three-
year extension under section 3507(h)(1)
of the Paperwork Reduction Act of 1995
(Pub. L.104-13) (44 U.S.C. 3501 et seq.).
DATES: Comments must be filed by
November 20, 2003. If you anticipate that
you will be submitting comments but find
it difficult to do so within that period, you
should contact the OMB Desk Officer for
DOE listed below as soon as possible.
ADDRESSES: Send comments to Bill
Nickerson, OMB Desk Officer for DOE,
Office of Information and Regulatory
Affairs, Office of Management and
Budget. To ensure receipt of the
comments by the due date, submission by
FAX (202-395-7285) or e-mail

(William Nickerson@omb.eop.gov) is
recommended. The mailing address is
726 Jackson Place NW., Washington, DC
20503. The OMB DOE Desk Officer may
be telephoned at 202-395-7151 (A copy
of your comments should also be
provided to EIA's Statistics and Methods

Group at the address below.)
FOR FURTHER INFORMATION CONTACT:

Requests for additional information
should be directed to Herbert Miller. To
ensure receipt of the comments by the
due date, submission by FAX (202-287-
1705) or e-mail
(herbert.miller@eia.doe.gov) is
recommended. The mailing address is
Statistics and Methods Group (EI-70),
Forrestal Building, U.S. Department of
Energy, Washington, DC 20585-0670.
Mr. Miller may be contacted by telephone
at (202) 287-1711.

SUPPLEMENTARY INFORMATION: This
section contains the following
information about the energy
information collection submitted to
OMB for review: (1) The collection
numbers and title; (2) the sponsor (i.e.,
the Department of Energy component);
(3) the current OMB docket number (if
applicable); (4) the type of request (i.e.,
new, revision, extension, or
reinstatement); (5) response obligation
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DESCRIPTION OF THE FORMERLY UTILIZED
SITES REMEDIAL ACTION PROGRAM*

1.0 Introduction

The background and the results to date of the Department of Energy program to
identify and evaluate the radiological conditions at sites formerly utilized by the
Corps of Engineers' Manhattan Engineer District (MED) and the U.S. Atomic Energy
Commission (AEC) are summarized in section 2.0. The sites of concern were
federally, privately, and institutionally owned and were used primarily for research,
processing, and storage of uranium and thorium ores, concentrates, or residues, Some
sites were subsequently released for other purposes without radiological restriction.
Surveys have been conducted since 1974 to document radiological conditions at such
sites. Based on radiological surveys, sites are identified in this document that require,
or are projected to require, remedial action to remove potential restrictions on the use
of the property due to the presence of residual jow-level radioactive contamination.
Specific recommendations for each site will result from more detailed environmental
and engineering surveys to be conducted at those sites and, if necessary, an
environmental impact assessment or environmental impact statement will be prepared.
Section 3.0 describes the current standards and guidelines now being used to
conduct remedial actions. Current authority of the U.S. Department of Energy (DOE)
to proceed with remedial actions and the new authority required are summarized in
section 4.0. A plan to implement the Formerly Utilized Sites Remedial” Action
Program (FUSRAP) in accordance with the new authority is presented in section 5.0,
including the objectives, scope, general approach, and a summary schedule. Key issues
affecting schedule and cost are discussed in section 6.0.

2.0 Background

Historical Records Review

S —— - _——/_’ !

The original program for the development and use of atomic energy, established under
the MED and later continued by the AEC, involved the development of technology and
the production of nuclear materials for national defense and security. The program
was conducted under very stringent security restrictions and, at contract termination
of the MED/AEC activities, the sites involved were decontaminated according to the
health and safety criteria and guidelines then in use and applied on a site-specific
basis. However, radiological criteria for releasing these sites for unrestricted use
have changed and some criteria are still being developed. Therefore, to define the
radiological condition of these sites in light of the changing environmental criteria and
standards, a records search was begun in 1974.

In many instances, documentation of the MED/AEC activities at these sites was
destroyed in compliance with Government Records Management practices. Many of
the radiological records covering the extent of cleanup actions are incomplete. Also,
many of the sites have changed ownership and are presently used for other purposes.
In some cases, buildings have been modified or the earlier MED/AEC facilities no
Jonger exist.

*Much of the information presented in this document was extracted from a draft of "A
Background Report for the Formerly Utilized MED/AEC Sites Remedial Action
Program," prepared for the Environmental Control Technology Division, Assistant
Secretary for Environment, U.S. Department of Energy, by the Aerospace Corporation,

March 1980.




AEC/ERDA/DOE Site Survey Program

In early 1974, the AEC initiated a survey program to identify all formerly utilized
sites involved with nuclear materials and to determine their radiological status. The
responsibility fer this survey was assigned to the Division of Operational Safety. At
that time, all divisions and field offices of the AEC were required to search their files
to identify any such former government-owned or leased sites and facilities that had
been used in the research or production activities of the MED and the AEC. In
addition, the files were searched for records identifying the radiological conditions at
the termination of the MED/AEC activities and/or the transfer of custodial responsi-
bility for such sites, the current radiological condition of the sites, and the land-use
and ownership data. This effort identified many additional sites for which pertinent
information was lacking or was insufficient to determine their radiological conditions.

On January 19, 1975, the AEC was abolished and its programmatic responsibilities
transferred to the Energy Research and Development Administration (ERDA) which
continued the activities of the survey program. Contacts were made with former and
‘current owners and site visits were conducted under the direction of the ERDA field
offices to determine the need for radiological surveys. If radiological surveys were
determined to be necessary, the permission of the site owners was obtained and a press
release was issued to inform the public of the survey work. Subsequent survey results
'were also issued in a public press release and were published in a radiological survey
report that analyzed the significance of the findings with respect to the potential risks
to the public health. -

Pursuant to the DOE Organization Act of 1977, the functions and authority of the
ERDA were transferred to the DOE. In the DOE, the Assistant Secretary for the
Environment (ASEV) was assigned the responsibility for the site-survey program. The
results of several site surveys clearly indicated that some remedial action would be
needed, not only on the former sites, but also on adjacent or remote properties that
had become contaminated from the original processing site. Due to the importance of
this effort, the ASEV initiated the FUSRAP and drafted a generic plan to identify all
formerly utilized sites and to resolve any site radiological problems. Using this
generic plan as a guide, in mid-1979 responsibility for the FUSRAP activities was
divided between the ASEV and the Assistant Secretary for Energy Technology (now
Assistant Secretary for Nuclear Energy [ASNE]. The ASEV is responsible for
identifying the sites, characterizing the radiological condition, determining the need
for remedial action at the sites, and ultimately for certifying the post-remedial action
radiological condition of the FUSRAP sites. The ASNE is responsible for implementing
the required remedial actions, including suitable disposal or stabilization of residual
material.

Overview of MED/AEC Activities

In 1942, under the jurisdiction of the U.S. Army, the MED was established as the
agency responsible for the development of nuclear materials for national defense and
security. The authority for process development, engineering design, procurement of
materials, and site selection associated with the nuclear materials program was
transferred to the MED from the Office of Scientific Research and Development,
Department of the Army. The headquarters for the MED, originally established in
New York, was transferred to Oak Ridge, Tennessee, in 1943.

On December 31, 1946, the MED was deactivated and its responsibilities were
transferred to the newly constituted AEC. During the 1942 to 1946 time period, there




were more than 10 contractors and several hundred subcontractors involved in the
production, research, and development operations. These contractors included indus
trial concerns, universities, and.other scientific organizations. In contrast to the
highly centralized operation of the MED, the AEC decentralized and established five
major centers of operation (New York City, New York; Santa Fe, New Mexico; Oak
Ridge, Tennessee; Hanford, Washington; and Chicago, lllinois). The AEC continued the
MED practice of contracting with industrial concerns and academic institutions to
perform the actual operations.

The most readily available source of historical information on the early activities of
the MED/AEC is A History of the United States Atomic Energy Commission, Volume
1- The New World and Volume II - Forging the Atomic Shield. A synopsis of the
procurement, storage, and processing of the raw materials containing uranium is
presented here to give the reader a general overview of the MED/AEC activities.

Uranium Procurement. The MED relied on three sources of uranium during the war
years. About two-thirds came from mines in the Belgian Congo, slightly more than
one-sixth from mines near Great Bear Lake in Canada, and the remainder from
American ores, which in reality were tailings from vanadium refinery operations.

African Sources. At the beginning of the nuclear program in the late 1930s and early
1940s, it was determined that, while there were significant quantities of uranium ore
available in Czechoslovakia and Canada, the most important sources, by far, were in
the mines of the Belgian Congo. The supplies of ore in the United States were not
considered extensive and, with the growing interest in uranium, Germany ceased all
sales of the Czechoslovakian ores. As a result of this, plus the German takeover of
Belgium and the increased German activity in Africa, the United States, Great Britian,
and Canada made an all-out effort to obtain as much of the Belgian Congo ore
(pitchblende) as quickly as possible to guarantee adequate supplies of uranium for the
war period. Through activities that began in September 1942, the United States was
able to purchase all of the above-ground supplies of uranium ore from the Belgian
Congo. This included 1,200 tons of ore (65 percent uranium) from African Metals'
predecessor, Union Miniere, that had been imported to the United States in 1940 and
stored in the Archer-Daniels Midland Company warehouse, Port Richmond, Staten
Island, New York, and some 3,000 tons of similar ore still in the Congo. By the end of
1944, the U.S. Army had received approximately 3,700 tons of Congo ore.* The
amount of ore being received far exceeded the processing capacity in North America
at that time, and the ores had to be stored. The MED used three primary storage
areas: Seneca Ordnance Depot, Romulus, New York; Clinton Engineer Works (now Oak
Ridge Nationa] Laboratory), Clinton, Tennesssee; and Perry Warehouse (Middlesex
Sampling Plant), Middlesex, New Jersey. The Perry Warehouse also became a
sampling, weighing, and assaying facility. '

The MED contracts with African Metals, Inc., involved only the recoverable uranium
oxide (U,0, black oxide**) in the ore. African Metals maintained ownership of the
residue or Yailings that contained radium and other precious metals. As a result, it
was necessary for the MED to establish weighing and assaying operations. Initially,
the weighing and assaying were performed at contractor facilities; however, in
November 1943, the MED set up a separate sampling program at the Perry Warehouse.

*By the end of 1946, MED had contracted for approximately 3,800 tons of U 08 from
over 29,000 tons of African ore containing from 5 to 65 percent uranium oxidé,

*%*The various steps of the uranium recovery and refining process produced various
concentrations and compounds of uranium oxide, which were generally referred to by
their color and chemical state.




The weighing and assaying of the ore samples were performed for the Federal
Government by Lucius Pitkin, New York, New York; Frick Chemical Laboratory,
Princeton University, Princeton, New Jersey; and the National Bureau of Standards
(NBS), Washington, D.C. Weighing and assaying for African Metals, Inc., were
performed by Ledoux and Company, New York, New York.

Following weighing and assaying, the ore was shipped to the various refineries to be
processed to black oxide or sodium diuranate concentrates. Because the tailings were
owned by African Metals, Inc., the MED was required to store the residues from these
operations until they could be returned to the owner. These residues from ores
containing greater than 10 percent U,O, were stored at the Clinton Engineer Works or
the Perry Warehouse before return sRipﬁmnt. Residues from ores containing less than
10 percent U,0, were stored at the Lake Ontario Ordnance Works (LOOW). Some of
this residue v?asgreturned to African Metals and some is still at U.S. storage sites.*

Canadian_Sources. Negotiations to obtain Canadian ore were begun in 1942 with
Eldorado Gold Mines, Ltd., (later Eldorado Mining and Refining, Ltd.). The Eldorado
Gold Mines, Ltd., mined uranium ore at their Great Bear Lake mine and refined the
Canadian ore at their facility at Port Hope, Ontario. By 1944, about 400 tons of the
oxide had been produced and enough Canadian ore had been mined to produce an
additional 500 tons of the oxide. By 1946, over 4,000 tons of ore concentrate
containing over 1,100 tons of U 08 in the form of black oxide had been delivered to
the MED. Because the Canadign ore was processed to black oxide at the Eldorado
facility and the entire concentrate was sold to the MED, no weighing and assaying
program was set up for the Canadian ore.

Domestic Sources. Most of the uranium in the United States was in carnotite ores on
the Colorado plateau, but the high-grade deposits had already been mined earlier
primarily for the radium content. The heavy demand for vanadium during the war also
created the potential for a practical source of uranium oxide as a by-product of the
vanadium processing. However, the tailings from vanadium processing were of such
low uranium content that it was necessary to concentrate them at or npear the mine
prior to their shipment to the processing facilities. The United States Vanadium
Corporation's concentrated vanadium tailings were stockpiled at Uravan, Colorado, to

produce a sludge containing 15 to 20 percent black uranium oxide. This sludge was °
transported directly to the Linde Refinery in Tonawanda, New York. The U.S.
Vanadium Corporation also had a plant at Durango, Colorado, for processing vanadium
tailings and sands to produce a sludge. The output from the Durango and Uravan
facilities went to Grand Junction, Colorado,*#* for processing to "yellow cake” (10 to
15 percent UBOS) that, in turn, went to the Linde refinery at Tonawanda, New York.

Concurrent with the U.S. Vanadium Corporation operation, the Vanadium Corporation
of America processed American ores for vanadium at its plants in Naturita, Colorado,
and Monticello, Utah.** Most of the slimes (50 percent U,O, by weight) from these
plants went directly to Vitro Manufacturing Company, eaéonsburg, Pennsylvania,

*Some of the Africa: Metals residue that is still in the United States is currently
stored at the Feed Materials Production Center, Fernald, Ohio.

#+#Uranium mills which produced concentrates for MED/AEC programs that are
inactive are covered under the Uranium Mill Tailings Radiation Control Act of 1978.




for processing. A portion of the 50-percent slime tailings were sold to the government
and processed at the Uravan facility. By the end of 1944, domestic ore production had
yielded less than 800 tons of uraniufn oxide, and, by the end of 1946, over 1,300 tons of
uranjum oxide had been produced in various concentrations from the domestic sources.

Uranium Processing Operations and End Use. The initial refining operations consisted
of mechanical grinding and crushing of the orcs to a sandy material. Acid was used to
dissolve and, hence, extract the uranium. The acid extract was treated with other
chemicals to precipitate the majority of impurities, and the product was further
treated to precipitate the uranium. A final roasting and drying operation produced a
black oxide (U308) or sodium diuranate (NaZUZO.,) concentrate,

During World War 1I, the ores were refined to black oxides at the facilities of Linde
and Eldorado. Vitro (at Canonsburg) refined the ores to produce sodium diuranate.
Following the war, Mallinckrodt Chemical Co., Inc., also produced black oxide at its
facilities in St. Louis, Missouri, and later at the AEC Weldon Spring Chemical Plant.

Black oxide and sodium diuranate were further refined to orange oxide (UO,) at the
. Mallinckrodt Chemical Company plant, St. Louis, Missouri, and by E.lL du3Pont de
Nemours and Company, Deepwater, New Jersey.

At the du Pont plant, brown oxide (UO.)) was made from black oxide and from uranium
peroxide (UOQZH O) obtained from uxzanium scrap processing. About one-half of the
du Pont output aas from scrap and by-product material. Brown oxide was also
produced by Harshaw Chemical Company (Cleveland, Ohio), Linde, and Mallinckrodt.
Brown and orange oxide were in turn refined into green salt (UF,,) by du Pont,
Harshaw, Mallinckrodt, and Linde.*

Harshaw made uranium hexafluoride for the thermal diffusion and gaseous diffusion
uranium-235 separation projects. The green salt was used mainly in metal
manufacturing by du Pont; Mallinckrodt; lowa State College (now University), Ames,
lowa; Westinghouse, Bloomfield, New Jersey; Brush Laboratories, Cleveland, Ohio; and
Electromet, Niagara Falls, New York. Scrap metal recovery operations were
conducted at Metal Hydrides, Inc., Beverly, Massachusetts, and lowa State College.

Uranium metals in the form of powder were also produced directly from uranium
oxides instead of green salt by Metal Hydrides. The metals manufactured by these
various companies were then shipped to the Hanford Site at Richland, Washington, for
use in plutonium production. The plutonium produced at Hanford was then shipped to
Los Alamos for use in the weapons development program. .

Quality control of various processes in the ore/metal production chain was performed
by the University of Chicago, Metallurgy Laboratory, Chicago, lllinois; Princeton
University, Princeton, New Jersey; Massachusetts Institute of Technology, Cambridge,
Massachusetts; and the National Bureau of Standards, Washington, D.C.

*Following the war and after the construction of the Weldon Spring Chemical Plant,
much of the AEC uranium-conversion operations were centralized and transferred to
Weldon Spring under Mallinckrodt and the Feed Materials Processing Center at
Fernald, Ohio, under the National Lead Company of Ohio. The latter is currently the
center for uranium-conversion operations. , ‘ .




Activities following World War II broadened in scope. The AEC entered into a number
of research, development, and production contracts to recover uranium as by-products
of certain industrial processes such as phosphoric acid production. In addition,
contracts were terminated or established as product needs and research needs varied.

In addition to the actual contractor-owned facilities, a number of offsite storage
locations were used such as landfills for disposal of low-level contaminated soil and
waste from the uranium-ore-handling operations. Examples include the St. Louis
Airport Storage Site, where residue from the Mallinckrodt AEC Operations were
deposited; the former Haist property, Tonawanda, New York, where material from the
Linde AEC operations was deposited; the Burrell Township-Pennsylvania Railroad
Landfill, where Vitro Corporation deposited residues from Canonsburg; and the
Middlesex Municipal Landfill, Middlesex, New Jersey, where residues were deposited
during construction activities at the Middlesex Sampling Plant. Some private
properties in Middlesex also became contaminated inadvertently as a result of
radionuclide migration. )

The companies and locations discussed in this report were identified during the records
review of the MED history conducted under the FUSRAP activities.

Thorium Operations. Operations with thorium after the war were similar to the
uranium operations, but were conducted on a smaller scale, The first major research
for the MED on thorium was begun early in 1946 with the procurement of thorium salt
for a research project at lowa State College. The thorium salts were supplied by
Lindsay Light and Chemical Company, which was the major supplier through most of
e eatly years of the program.* Lindsay Light and Chemical Company first received
thorium from Germany and later processed monazite ores from India and Brazil. In
- later years, processing of monazite and other ores for the AEC was accomplished by
other industrial firms such as the Davison Chemical Division of the W. R. Grace
Company, Curtis Bay, Maryland; Dow Chemical Company, Walnut Creek, California;
and by lowa State College. Extractive research, metal production and handling, and
research and development for both uranium and thorium was conducted at a number of
companies including Mallinckrodt, Simonds Saw and Steel, Lockport, New York;
Sylvania Corning Nuclear Corporation, Bayside, New York; Battelle Columbus
Division, Columbus, Ohio; Brush Beryllium Company, Cleveland, Ohio; and Horizons

Metal Inc., Cleveland, Ohio. '

The National Bureau of Standards was involved in quality control for the thorium
programs, and the Middlesex Sampling Plant was used for storage of some thorium. A
major objective of the DOE FUSRAP effort currently underway is to ensure that all of
the thorium sites have been identified and surveyed for radiological conditions. More
in-depth record searches and personal communications with former AEC employees
. are also being conducted. .

3.0 Current Standards

Throughout this report and in the site summary reports in Appendix A, reference is
made to "established standards" and current guidelines for contamination and exposure

levels. These standards/guidelines are as follows:

*Lindsay Light and Chemical Company was using thorium for gas mantles, catalysts,
and electron tube cathodes prior to nuclear applications. Remedial action activities at
this site and associated properties are being undertaken by the State of lllinois and
Kerr-McGee Chemical Corporation, with assistance from the Nuclear Regulatory

Commission (NRC).




B

. Surface Contamination

"Guidelines for Deébn‘iamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for By-product,
Source or Special Nuclear Material," by the USNRC, November 1976.

The NRC Decontamination Guidelines present alpha and beta-gamma
limits for surface contamination for both fixed and transferable con-
tamination, dependent on the mixture of nuclides present.

) Radon Daughter Products and External Gamma Radiation Exposure

A regulation based on the Surgeon General's Guidelines, "Grand Junction
Remedial Action Criteria," 41FR56, 777-56, 778, December 30, 1976.

In 1972, Congress passed P.L. 92-314 that provided remedial action in
the community of Grand Junction, Colorado. Regulations implementing
that law were issued by the AEC, then ERDA, as 10CFR712. P.L. 92-314%
was later extended by P.L. 95-236.

In all cases, the most restrictive guideline (that for schools or dwellings)
has been used. However, it should be noted that on several of the sites
where the contamination is associated with an industrial building rather
than with the soil, little likelihood exists of the site being used for these
more restrictive purposes.

® Air and Water Concentrations

10CFR20, Appendix B, Table 1l presents, by nuclide, concentration limits
in both water and air for the general public. The value of the most
restrictive form, either soluble or insoluble, has been used.

The EPA has proposed regulations for private uranium mill tailing sites: 40CFR192,
"Interim Cleanup Standards" and "Final Cleanup Standards fo: Inactive Uranium Mill
Tailing Sites," 45FR27366. These standards cover cleanup of open lands and
contaminated buildings associated with these sites.

4.0 Legislative Authority

Current Authority

Pursuant to the First War Powers Act of 1941 and the Atomic Energy Acts of 1946 and
1954, as amended the MED and its successor, the AEC, conducted during the 1940s and
1950s a program involving research, development, processing, and production of
uranium and thorium. This program also included the storage of radioactive ores and
processing residues, e.g., mill tailings. Virtually all of this work was performed by
private contractors for the government on land that was either federally, privately, or
institutionally owned.

Due to the urgency and magnitude of the early nuclear materials programs and the
limited knowledge available regarding the radioactive characteristics of uranium ore
and residual material from its processing, many of these sites became contaminated
with radioactivity as a result of work done for the government.




In several western states, uranium mill tailings (a waste produtt of the uranium mill
processing operations that was not subject to regulation by the government) accumu-
lated in large piles and contaminated private adjacent and vicinity properties by
migration. In some instances, these tailings were also used as fill and construction
material in various construction work in the communities. The presence of these
tailings containing radium caused radon gas to collect in dwellings and in many cases
produced unacceptable exposure to occupants. The government had no statutory
authority to take remedial action; however, out of a sense of moral responsibility
toward the affected homeowners, the Congress in 1972 passed P.L. 92-314 that
provided for remedial action in the community of Grand Junction, Colorado. Regula-
tions implementing that law were issued by the AEC and then by ERDA as 10 CFR
712. P.L. 92-314 was later extended by P.L. 95-236. Additional extensions of this
program have been authorized and will be sought as needed in the annual DOE budget
authorization and appropriation requests.

In 1978, Congress passed the Uranium Mill Tailings Radiation Control Act (P.L. 95-
604) under which the DOE was authorized to enter into cooperative agreements with
various states for undertaking remedial actions at certain designated inactive former
uranium mill processing facilities in the United States. The scope of this Act was very
narrowly drawn to cover, under section 101(6), the sites designated in the Act and any
other former processing sites and contaminated nearby properties at which substan-
tially all of the uranium was produced for sale to the United States Government. None
of the FUSRAP sites could qualify under this definition because the uranium and
thorium processed at these sites were generally owned by the government. Excluded
from coverage under the Act are those sites owned or controlled as of January 1, 1978
or thereafter by a Federal agency, or under active NRC or Agreement-State license.
The legislative history made it clear that this Act was not to set a precedent for the
DOE to undertake other waste management remedial action programs. Pursuant to
that Act, the EPA Administrator. was authorized and directed to develop environ-
mental and health standards for uranium mill tailings contamination covered by the
Act. ' '

The FUSRAP program formally began in 1974. Radiological surveys and other
research work have been conducted by the AEC and its successors, the ERDA and the
DOE, under the implied authority of the Atomic Energy Act of 1954, as amended. The
intent of Congress, as expressed in the FY 1978 DOE Authorization Act was that, at
the completion of this program, the DOE would seek additional legislative authority,
pursuant to a Congressional review of findings, for the undertaking of any required
remedial action work.

A survey of existing statutory authority shows that pursuant to the Atomic Energy Act
of 1954, as amended, the AEC was directed to protect public health and safety during
the research and production operations. In the case of those operations over which the
government exercised ownership or control, the DOE's existing authority has been
interpreted to include the implied authority to decontaminate such sites through
remedial actions undertaken at the conclusion of contract work. Accordingly, the
DOE has undertaken remedial action efforts at the Kellex site in Jersey City, New
Jersey, and in Middlesex, New Jersey. However, the absence of sufficient contractual,
property, or other historical records (as a result of records retention schedules and
limitations) has prevented final determination of the extent of government
involvement in, and implied remedial action authority over, many of the sites. In
addition, explicit contractual language and/or notations in deeds under which the
United States is relieved from all contractual liability raises the issue as to whether,
without the proposed legislation, the government has any continuing financial or other
responsibility with respect to these properties.




Existing statutory authority has been reviewed by the DOE, in addition to all available
contract, property records and other files, to determipe the extent to which the DOE
could exercise its existing authority under the Atomic Energy Act of 1954, as
amended, to perform remedial action work under the FUSRAP program. As part of
this study, consideration was given to the extent to which the MED and the AEC would
have been contractually responsible for the costs of decontamination, and whether the
contractors and/or property transferees involved recognized the presence of the
contamination when they closed out their contracts with the United States
Government. This review has shown that authorization exists for remedial action at

10 sites. ~—

—

——~

Unlike the uranium mill tailings sites, none of the FUSRAP facilities were at any time
licensed for conducting the MED/AEC activities because many were either in
operation before licensing requirements were established or were excluded from the
licensing requirements pursuant to Section 110 of the Atomic Energy Act of 1954, as
amended. Three sites, Gilman Hall at the University of California, Berkeley,
California; Linde Air Products at Tonawanda, New York; and the University of
Chicago, are currently licensed under the NRC or the Agreement State provisions of
. the Atomic Energy Act of 1954, as amended, and are excluded from the FUSRAP
remedial action because the NRC or the Agreement State has sufficient licensing

wt@gqgm&,%m: health and safety.
" Legislative authority will be required to clarify the DOE's authority for remedial

\——action _at 18 of-the FUSRAP sites discussed in this report and for the location and
acquisition of disposal sites.

Tht EPA is responsible for establishing radiological standards of general applicability
for properties released for unrestricted ‘use; the NRC has responsibility for
establishing criteria and standards for restricted use sites that would be licensed. The
NRC criteria would be basically modeled after 10CFR40 Appendix A, proposed
regulations for licensed active uranium mill tailings sites.

New Authority Needed

Broader authority is needed to conduct remedial action at the formerly utilized
MED/AEC sites that are determined by established criteria to pose a potential threat
to the public or to the environment because of their radiological contamination. The
new authority should include any location where the MED or the AEC activities
resulted in residual contamination exceeding established standards, including
associated properties that became contaminated from these activities. Sites that are
licensed by the NRC or by an Agreement ‘State under Section 274 of the Atomic
Energy Act of 1954, as amended, should be excluded from the authorization.

The authority would not include sites currently owned or leased by the DOE since no
clarification of authority is needed for these sites, However, new authority is needed
for the DOE to perform remedial actions at three properties that were formerly owned
or leased by the Federal Government. These properties* were transferred to the
present owners by quitclaim deeds or other documents under which the present owners
released the Federal government from all responsibility for claims relating to the
presence of the residual radioactive material. These sites are being included in the
scope of the FUSRAP in order to expedite cleanup and to provide for the long-term

*3t. Louis Airport storage site, Palos Park Forest Preserve, and Ashland Oil Company.




Federal management at the site, or at new federally owned disposal sites. This
approach is consistent with the recommendations of the Interagency Review Group on
Nuclear Waste Management.

In addition to the formerly utilized MED/AEC 'sites, there are other contaminated
sites that were used for processing and using of radium-containing ores. At some of
these sites, work was performed for the Federal Government. Authority is needed to
identify and conduct radiological surveys at all such sites known to contain radioactive
material above background levels that resulted from the processing of uranium or
thorium ores and/or their daughter products, including radium, for the purpose of
informing Congress of the extent of contamination and of the estimated cost for
remedial action.

Under the existing and proposed new authority, radiological conditions at the
MED/AEC sites would be assessed, relative priorities established on the basis of the
potential health hazard, and determination made to conduct remedial action if present
site conditions or possible unrestricted future use would constitute a risk to the public.
Restitution to the Federal Government for the costs of remedial action would be
provided for if the identity of any person having legal responsibility to clean up a site
could be determined. Currently, the DOE is contacting those parties it has reason to
believe could be shown to be legally responsible for remedial action at a site, to secure
their agreement to undertake clean-up operations, or for the reimbursement of
expenses that may be incurred by the DOE for remedial actions.

For the states containing MED/AEC sites, the DOE Secretary would consult with the
state to determine whether it is unreasonable to remove sufficient contaminated
material from the site to release it for unrestricted use, or whether residual
radioactive materjal could be stabilized onsite as a permanent disposition action.
Initially, the DOE would acquire the MED/AEC sites for remedial action purposes and
to minimize health effects or to prevent windfall profits, Any property acquired or
dedicated for use as a permanent disposal site would be licensed by the NRC.
Affected states in which radioactive contaminated sites are located would be
responsible for locating suitable disposal sites for the residual radioactive material;
initially, the DOE would acquire this property. The disposal sites could be transferred
to the state by agreement to accept ownership and custodial responsibilities. The DOE
would have authority to provide financial support to the state in carrying out the
custodial responsibilities.

The EPA Administrator would be authorized, in consultation with the DOE Secretary,
to develop health and environmental standards of general applicability for residual
radioactive materials at formerly utilized sites that are to be released for unrestricted
use, These general standards would supplement and be consistent with standards
established by the Administrator under the Uranium Mill Tailings Radiation Control
Act of 1978. Where such standards do not exist, the Administrator would be required
to promulgate the needed standards within a specified time,

The DOE Secretary, in consultation with the EPA Administrator, could promulgate
remedial action standards for each site at which the Secretary determines it is
necess.ry to begin remedial action before the Administrator promulgates standards of

general application.

The DOE has proposed legislation to provide the needed authority. This proposed
legislation is under review by other Federal agencies and the Office of Management

and Budget.




5.0 FUSRAP Program Descript:,ion(

Objectives of Remedial Action

The objectives of the FUSRAP are to:
. Identify former MED/AEC sites

° Characterize their radiological condition

° Decontaminate sites as required and pursuant to authorization and
appropriation by Congress

. Develop acceptable disposal and stabilization sites in consultation with
the affected states, and ultimately

] Certify the acceptability of the sites for future use.

The effort to accomplish the first two of these objectives has been initiated, The
authority sought under the legislation proposed by the DOE is necessary in most cases
to accomplish the remaining objectives.

Scope and Problem Definition

The scope of the FUSRAP program is confined to those MED/AEC sites that were
formerly under contract to, or owned by, the government and were involved in the
handling, processing, and storage of radioactive materials. The materials processed
consisted primarily of pitchblende and carnotite ores, and other materials from which
uranium and thorium were recovered as products. The products of the processing
included uranium and thorium metals and compounds. Waste by-products were also
produced that generally contained low levels of radioactivity due to residual quantities
of uranium, thorium, and their radioactive decay products. In some cases, these
contaminants have migrated offsite. Radium contamination is a major concern
because it decays to a radioactive gas, radon, that diffuses into the air and can be
inhaled. Furthermore, the radon decays to radioactive solid materials that can also be
inhaled or ingested.

Also jncluded in the sites discussed in this report are Palos Park, lllinois, where the
remains of two research reactors are buried; Chupadera Mesa, New Mexico, which is
near the location of the Trinity atom bomb test; and two other sites at Los Alamos,
New Mexico, involved in the nuclear weapons development program. At the Palos
Park site, the primary contaminant of concern appears to be tritium. At the sites
involved in weapons development, plutonium and other nuclides such as uranium-235
and strontjum-90 are of concern.

.

Approach to Remedial Action

Consistent with the objectives of the FUSRAP, sites are being identified by searching
through the MED/AEC records and by publishing press releases asking for public
assistance in identifying the sites. After a site has been identified, it is assigned to
one of the DOE national laboratories whose responsibility is to assess the site's
radiological condition. This is accomplished by performing a records search, reviewing
old radiological survey documents, and performing radiological surveys as required. A
series of engineering studies and environmental reports, including those prescribed by
the National Environmental Policy Act (NEPA), will be prepared to evaluate remedial
action alternatives. After the.evaluation of the alternatives, appropriate measures
(remedial actions) will be selected and implemented, and the resulting contaminated
wastes will be disposed of in a manner that ensures public safety and compliance with




the provisions of the Atomic Energy Act of 1954, as amended, and related NRC or

Agreement State licensing requirements. In some cases, the residual radioactivity will
be stabilized onsite in accordance with the provisions of a license from the NRC or
Agreement State. When a site is decontaminated sufficiently to comply with the EPA
standards for unrestricted use, it will be certified for release by the DOE. During the
course of the investigation, the public will be informed, through press releases for
example, of the nature of the MED/AEC work done at the site, the contamination
potential, survey results, and remedial actions undertaken. Detailed reports of the
survey findings will also be published by the DOE and, upon request, will be available
to the public for a nominal fee.

The approach to identification and eventual correction of radiological contamination
at the MED/AEC sites or adjacent properties is dependent upon institutional issues
which, in turn, impact the steps of the generic program plan for the FUSRAP.

Institutional Issues. Threeé paramount issues must be addressed and solutions defined
before remedial actions as outlined in the generic FUSRAP plan can be implemented:

° Legislative authority must be established by which the Federal Govern-
ment (DOE) can act to correct problems of radiological contamination at
formerly utilized sites. Although the DOE has implied authority at some
sites, a large number of sites will require additional legislative authority.

. Radiological criteria must be developed for use as guidelines to deter-
mine the extent of decontamination required at each site, to determine
if a radiological problem exists, and to establish standards for
unrestricted use.

) Disposal sites must be developed for ultimate disposal of contaminated
material that is removed from the MED/AEC sites.

Sequence of Events Leading to Remedial Action. Although each formerly utilized site
will have certain site-specific characteristics, a general sequence of events can be
outlined leading to the ultimate program objective, which is to preclude any future
radiological problems at formerly utilized sites from previous MED/AEC activities.

Figure 1 is a schematic presentation of the basic steps involved in the remedial action
program. Step 2 determines which sites need remedial action. Sites needing remedial
action must be addressed in each of the following steps. If no remedial action is
necessary, only Steps 1, 2, and 8 are required. A brief discussion of each step follows.

. Step 1, Site Identification - The overall objective of this step is to identify and
locate all candidate sites and to determine if any actions are required under the

FUSRAP.

The activities include a records search and review of information submitted by the
public or industry in response to specific requests. When a site is identified as having
been exposed to radioactive materials under the MEL./AEC activities, a records search
will be initiated to determine the radiological condition of the site. If there is
adequate documentation that indicates the site is not contaminated, the site will be
certified as clean and no further action will be required. If the documentation or
records are inadequate or indicate the site may be contaminated, survey efforts to
determine or verify the radiological condition of the site will be initiated. These

activities will be performed by the ASEV.

1%
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A large portion of this step in the FUSRAP is complete. An effort has also been
initiated to identify the disposition of equipment that may have been removed from
the FUSRAP sites and also to identify the subcontractors to the MED/AEC contrac-
tors. One concern is the location of material and equipment that was removed as part
of the earlier AEC decontamination efforts.

Step 2, Radiological Survey - The purpose of this step is to characterize the
current radiological condition of those sites determined in the preceding step to
require a radiological survey. A plan for the radiological survey of a specific site will
be prepared, taking. into account the past and current activities at the site and
associated radioactive material and potential contamination. The extent of the effort
associated with a specific site survey will depend on the data available. In some cases,
earlier survey reports exist and only supplemental information is required to
characterize the site; in other cases, no data are available and a radiological survey is
;eﬁuirt_ed. The elements that make up the complete radiological survey include the

ollowing:

() Measurements of fixed and transferable alpha and beta-gamma radiation
on buildings and equipment surfaces

Gamma-ray exposure rates

Beta-gamma exposure rates

Alpha exposure rates

Radionuclide contamination in surface water and groundwater
Radionuclide contamination in building drains and associated components
Radionuclide contamination in underground drains and surface drainage-
ways

Surface and subsurface deposits of radioactive material

Radionuclide concentrations in air

° Radionuclide concentrations in vegetation samples.

These activities will be performed by the ASEV.

In order to place all measurements and results in the proper perspective with the
surrounding area, measurements of a similar nature will be performed in areas not
affected by the former MED/AEC activities. These results will be used to represent
the natural background radiation of the area. Aerial radiometric surveys will also be
performed in support of the radiological assessment, independent of the ground-level
radiological survey. The most important result from this effort will be the identifica-
tion of any unknown offsite contamination.- If the aerial survey indicates the presence
of contamination not previously detected, the new area will be surveyed from the
ground. '

When the field work is complete, a survey report that characterizes the radiological
condition of the site will be prepared. The report or report supplement will also
include, for contaminated sites, an evaluation of radiation exposures to man from
known radiation exposure pathways at the site. This evaluation will outline the levels
of radioactivity and extent to which humans could be exposed in the course of normal
site activity. These levels will be compared to levels of exposure received from
normal background sources of radiation to place the exposure in perspective. The
evaluations will be prepared on the basis of the conditions at the site during the
radiological survey. In cases where the possibility of radiation exposure above
background levels is identified, either summaries or the complete report will be
submitted to appropriate state regulatory authorities, the EPA, and the NRC.
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Upon public release of the report, or before, meetings will be held with affected
property owners and concerned agencies to explain the results of the survey and the
future DOE plans for action. Press releases will also be used to inform the public and
provide an accurate basis for understanding the results of the radiological survey.

Step 2a, Determine the Need for Remedial Action - The radiological status
report will be reviewed and will provide the basis for a determination by the DOE as to
whether remedial action is required to remove or reduce residual radioactive materials
to levels that conform to the applicable EPA, NRC, or DOE standards, including those
to be developed pursuant to the proposed legislation. This determination will be
performed by the ASEV and provided to the ASNE, who will be responsible for
accomplishing the remedial action.

Step 3, Initiate Scoping - The purpose of this step is to begin the process of
identifying the specific alternative remedial actions to be examined and, as appro-
priate, the candidate disposal sites. This step will involve interactions with the
affected state and local authorities, the EPA, the NRC, and other appropriate
agencies. The principle issues to be examined will be identified, and the responsibili-
ties, schedule, and appropriate interfaces for conducting the necessary studies will be
agreed upon. A key output is for the state to identify candidate disposal sites for
subsequent study during the engineering and environmental evaluation. To obtain this
information, the DOE would work with the states and support screening studies. Two
disposal options will generally be evaluated: a permanent disposal site within the state
where the wastes are generated, and a regional disposal site for remedial action
wastes from states within the region. Regional sites that could satisfy the needs of
several states is a preferred option to minimize the number of disposal sites.

Step 3a, Engineering Evaluation - Engineering evaluations will be required only
for those sites for which radioactivity is found to exceed the established health and
safety guidelines (e.g., see section 3.0) and/or the standards to be developed. The
engineering evaluation will include assessment of existing conditions for the site as
well as surrounding properties. The scope of the effort will include the following:

[ Verification of property ownership
) Preparation of descriptive maps and site plans
. Analysis of radiological surveys to determine decontamination require-

ments and identify and collect any supplemental data needed for a sound
engineering evaluation of remedial action options

® Performance of an engineering assessment of the decontamination or
demolition of structures .
. Engineering evaluation of removal, transport, interim storage, and

permanent disposal options for contaminated soil, structures, debris, and
other materials

L Evaluation of suitable means of stabilizing residual radioactivity, where
appropriate, including investigation of pertinent aspects of site geology,
hydrology, and meteorology

[ ] Analysis of alternative remedial action options including preliminary
project plans for the remedial action and disposal sites, specifications,
and cost estimates

] Preparation of summary reports.

Step 3b, Environmental Analysis - The objective of the environmental analysis
is to provide an environmental evaluation of the remedial action options covered by
the engineering evaluation. The analysis will discuss the environmental impacts of the




present condition of the site, stabilization of the material onsite and/or decontamina-
tion of the site, and removal of the material to a temporary storage or to a disposal
site. This analysis will provide a basis for determining whether a major Federal action
is involved that may require the preparation of an environmental impact assessment or
impact statement conforming to the requirements of the NEPA.  Environmental
analysis and comments on the analysis will be used as input to support decisions
regarding the need for the NEPA process. The analysis will include a review of the
impacts of the options during and after any remedial action and will cover the full
scope of environmental concerns as well as radiological effects.

Step 3c, Evaluate Remedial Action and Waste Disposal Options - The engineer-
ing evaluation and environmental analysis produced in Steps 3a and 3b above will be
evaluated by the DOE to identify the preferred option and reasonable alternatives. In
this step, the DOE will advise the appropriate Federal, state, local agencies, and the
public of the results of. the preliminary engineering evaluation, the environmental
analysis, and the DOE conclusions regarding the preferred option and reasonable
alternatives. The DOE will seek their preliminary reviews and comments.

The risks, benefits, and costs of each remedial action and disposal option will be
considered in the selection of the proposed remedial action. Factors affecting the
remedial action, including environmental issues, technical issues, and public opinion,
will be considered in the risk, benefit, and cost analyses. In selecting or proposing .
remedial action, emphasis will be given to determining the most practical and
expedient means to eliminate or limit exposure to the public. If it is determined that
material must-be moved and no permanent disposal site is available at the time of the
implementation of an action, the alternative of moving the contaminated material and
stabilizing it at an interim storage site located at or near the contaminated site will
be examined. It is assumed that the DOE will have ownership and maintenance
responsibilities for all stabilized sites, interim storage sites, and permanent disposal
sites except where the affected states agree to accept ownership and custodial
responsibilities. It is also assumed that the stabilized sites, temporary storage sites,
and the permanent disposal sites will be licensed by the NRC and will meet the
relevant criteria of the proposed NRC regulations (basically modeled after 10 CFR 40
Appendix A). On the basis of this interagency and public review, the DOE will develop
its proposals for remedial action and waste disposal options.

Step 4, Propose Remedial Action and Disposal Options - The remedial action
and disposal option proposed by the DOE Secretary, and the reasonable alternatives
will be identified and documented for the conduct of the NEPA process in Steps 5a, 5b,
and 5c.

Step 5a, NEPA Process for Remedial Action - Onsite Stabilization - When the
remedial action is proposed, the available data will be reviewed to determine if the
proposed action is a major Federal action that will have a significant impact on the
environment and what NEPA documentation is required. This review will also ensure
that the data collected in the environmental analysis cover all environmental issues.

If required, the data developed during the environmental analysis step, along with any
additional data required, will be used in the preparation of an environmental impact
assessment (EIA) or an environmental impact statement (EIS). The NEPA documen-
tation will be prepared as outlined in the CEQ NEPA Regulations (Title 40 CFR, Parts
1500-1508), the DOE NEPA guidelines (45 FR 20,594-20,701, March 28, 1980), and the
DOE Order 5440.1. As noted in Figure 1 and discussed below, the NRC licensing
process will be initiated in parallel with this step.




Step 5b, NEPA Process for Remedial Action - Offsite Disposal Options - In this
step, the MED/AEC site and the candidate dispgsal sites that were identified in Step 3
by the affected state in consultation with the DOE, will be evaluated in parallel
through the NEPA process to provide the basis for selecting the disposal site. The
NEPA process will be conducted as outlined in the CEQ NEPA Regulations (Step 5a).
As noted in Figure 1 and discussed below, the NRC licensing process will be initiated
in parallel with this step. ‘

Step 5c, Selected Remedial Action - At the conclusion of the NEPA process for
both onsite remedial action or offsite disposal,” the DOE will issue a Record of
Decision announcing the selected remedial action and ‘a decision as to how the
radioactive materials will be permanently diposed.

The selection of the disposal site option will take into consideration the preliminary
NRC licensing evaluation of the site, as appropriate.

Step 6, Remedial Action Engineering Plan - An engineering plan for the
proposed action will be prepared, containing detailed plans and specifications for
implementation of the selected remedial action alternative including, as appropriate,
at the disposal site. The engineering plan will present detailed cost estimates, work
plans, and schedules that define the engineering aspects of the remedial action and
will be used to contract for the remedial action.

During this step, a license application for either stabilizing onsite or for offsite
disposal will be prepared and submitted to the NRC.

Step 7, Implement Remedial Action and Monitoring - The remedial action
contractor will conduct the action in accordance with the contract and as outlined in
the engineering plan. Part of this step, where appropriate, will be the preparation of a
disposal site. It will also include initiation of the operation, surveillance, and/or
maintenance step that will continue as long as the site is used as a repository for these
wastes. Independent monitoring by the DOE-ASEV will be conducted during the
remedial action, and perijodic status reports will be prepared.

Step 8, Certify Site Condition - During and upon completion of the remedial
action, radiological surveys will be performed by the DOE-ASEV to verify the
effectiveness of the remedial action, and the radiological condition of the site
requiring remedial action will be documented. If the surveys verify that the levels of
residual radioactive materials meet the established standards for unrestricted use, the
site will be released for use without restrictions. If the surveys do not verify that the
residual radioactivity meets the levels within the standards for:unrestricted use, then
further remedial action measures will be prescribed.

To assure control and enforcement of restrictions on "stabilized" sites, ownership by
the Federal Government or the state will be required and the sites will be licensed by
the NRC or the state. Disposal sites will be treated in a similar fashion. Such
controls may permit some beneficial land use, such as making the area into a park
where no permanent structures may be constructed, or possibly continuing the use of
the site for other regulated nuclear activities. In any case, upon completion of the
remedial action, a final report will be prepared documenting the entire remedial
action effort and the radiological condition of the site. The final report will also note
the quantity of material removed from the site and its disposition. “The final report
and all supporting documentation will be stored in permanent Federal Government




archives and copies or summary material will be placed in the records of appropriate
local and state agencies and recorders offices.

Status of Sites

As a result of the DOE efforts to identify the former MED/AEC sites, investigations
to determine the radiological status of over 70 sites were or are being completed.
Based on data collected to date, the DOE has determined that 18 sites will require
some form of remedial action (as identified in Table 1) and 13 other sites are likely to
require remedial action by the DOE.

Table 2 lists the 31 sites being considered and the current status of remedial action as
of January 31, 1980. Figure 2 shows the location of these 31 sites. Radiological
surveys of uniform character have been conducted at 20 sites, of which 19 reports
have been issued in draft and 13 in final form. The remaining 11 sites have been
surveyed with less rigor and will require more detailed surveys that are scheduled to
be undertaken. Conceptual engineering evaluations have been initiated at five sites
with final reports completed for two of those sites. Detailed engineering plans have
been initiated at two sites. Remedial action has begun at a number of sites where
there is existing DOE authority to conduct such actions. Implied authority for the
undertaking of remedial action exists at 13 sites and must be clarified at 18 sites.

Appendix A to this document provides brief information summaries for each site.

6.0 Estimated Costs for Remedial Action Program

Preliminary cost estimates have been developed for remedial action for each
MED/AEC site* and are summarized in Table 3, excluding those sites that are licensed
by the NRC or Agreement States (Gilman Hall, University of Chicago, and Linde).
These estimates are considered to be the upper bound of costs as explained below.
Estimated costs for the remedial action program by work phase and by fiscal year are
presented in Figure 3. Estimated costs of remedial action by site and by state are
presented in Figure 4. The basis for the estimates are decontamination and
restoration to unconditional public use using containers for waste transport, rather
than bulk carriers and transportation of 500 miles to regional disposal sites.

Key Issues Affecting Costs and Schedule. Major factors influencing the cost of
remedial action at the MED/AEC sites are:

e The option chosen for remedial action, either removal of contamination and
restoration for unrestricted use by the public or permanent stabilization of
existing contamination on the formerly utilized site to minimize exposure of
the public with appropriate controls

e Criteria and standards for decontamination or stabilization

*"Formerly Utilized Sites Remedial Action Program - Preliminary Cost Estimates"
prepared for USDOE Oak Ridge Operations Office Technical Services Division by Ford,
Bacon & Davis Utah Inc., October 1979; and radiological survey, environmental
monitoring, and certification cost estimates from the ASEV.

-18-




Table ]

MED/AEC SITES FOR WHICH A DETERMINATION
HAS BEEN MADE THAT REMEDIAL ACTION IS REQUIRED*

Site . Health
Priority
Ashland Oil Company, Tonawanda, New York TBD
Bayo Canyon Area, Los Alamos, New Mexico L
Clecon Metals, Inc., Cleveland, Ohio M/H
Gilman Hall, University of California, L
Berkeley, California*#
Conserv Inc., Nichols, Fiorida L/M
E. 1. du Pont de Nemours and Company, Deepwater, L
New Jersey
Gardinier, Inc., Tampa, Florida M
Guter] Special Steel Corporation, Lockport, New York L
Kellex Research Facility, Jersey City, New Jersey H
Lake Ontario Ordnance Works Associated Properties, TBD

Lewiston, New York
Linde Air Products, Tonawanda, New York*+* L
Mallinckrodt, Inc., St. Louis, Missouri H
Middlesex Municipal Landfill, Middlesex, New Jersey L
Middlesex Sampling Plant, Middlesex and Piscataway, H
New Jersey
Palos Park Forest Preserve, Cook County, Illinois M
St. Louis Airport, St. Louis, Missouri TBD
Seaway Industrial Park, Tonawanda, New York TBD
Seneca Army Depot, Romulus, New York L

Key: L=Low
M = Medium
H = High
TBD = To be determined

*Based upon DOE determinations completed through March 1982); determinations on 13
additional sites are in progress.

*##]licensed by Agreement State provisions of the Atomic Energy Act of 1954, as
amended, and excluded from FUSRAP; these licenses provide for site decontamination.
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Table 3

ESTIMATES OF REMEDIAL ACTION COSTS BY MED/AEC SITE*

Acid/Pueblo Canyon Area, Los Alamos, New Mexico

$ 1,900,000

Albany Metallurgical Research Center, 3,000,000
Albany, Oregon :
Ashland Oil Company, Tonawanda, New York 29,000,000
Bayo Canyon Area, Los Alamos, New Mexico 2,800,000
Chupadera Mesa Area, White Sands Missile Range, 180,000
New Mexico
Clecon Metals, Inc., Cleveland, Ohio 2,400,000
Conserv Inc., Nichols, Florida 660,000
E. L du Pont de Nemours and Company, Deepwater, 3,000,000
New Jersey
Gardinier, Inc., Tampa, Florida 2,300,000
W. R. Grace & Company, Curtis Bay, Maryland 17,000,000
Guter! Special Steel Corporation, Lockport, New York 1,100,000
Harshaw Chemical Company, Cleveland, Ohio 9,000,000
Iowa State University, Ames, lowa 570,000
Kellex Research Facility, Jersey City, New Jersey 1,400,000
Lake Ontario Ordnance Works Associated Properties, 3,000,000
Lewiston, New York
Mallinckrodt, Inc., St. Louis, Missouri 26,000,000
Middlesex Municipal Landfill, Middlesex, New Jersey 50,000,000
Middlesex Sampling Plant, Middlesex and Piscataway, 48,000,000
New Jersey )
National Guard Armory, Chicago, Illinois 710,000
Olin Corporation, Joliet, Illinois 680,000
Palos Park Forest Preserve, Cook County, Illinois 7,100,000
St. Louis Airport, St. Louis, Missouri 98,000,000
Seaway Industrial Park, Tonawanda, New York 24,000,000
Seneca Army Depot, Romulus, New York 860,000
Shpack Landfill, Norton, Massachusetts 2,200,000
Universal Cyclops, Inc., Aliquippa, Pennsylvania 1,000,000
Ventron Corporation, Beverly, Massachusetts 380,000
Watertown Arsenal, Watertown, Massachusetts 630,000
$338,000,000

U zp&Upper boundary of costs for removal and disposal option.

=22«
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Figure3 Work Schedule and Funding Requirements for Remedial Action at MED/AEC Sites

Work Schedule by Fiscal Year

Work Activities 1960 | 1881 | 1962 | 1983 | 1984 | 1085 | 1086 | 1087 | 1088 | 1989 | Estimated Costs
1. Radiological Characterization, Environmental
Monitoring, Certification & Overview $ 22,700,000
2. Engineering Analyses, Design, and Support 12,200,000
3. Environmentsl Analyses, Assessments, snd Support — 13,100,000
4. Decontamination snd Residue Retrieval . 498,000,000
6. Containerization of Residues - 80,900,000
8. Transportation of Residues 48,000,000
7. Dispossi of Residum 81,000,000
8. Contingency (15% of Sum of items 2-7) 41,100,000 .
Total $338,000,000

NOTE: Estimate besed on retrisving contsinerizing, tramsporting, and dispossl of sn estimated 500,000 cubic yards of soif and rubble st the following avarage
' unit costs ($/cublc yard) in FY 1081 doflers:

Estimates of Annual Budget Authorizstion Requests in FY 1881 Dollars

Fiscol Yeur . Amount Fiscel Year Amount
1680 $ 9,400,000 1986 $ 46.200,000
1981 13,890,000 1986 48,000,000
1962 21,300,000 1987 60,800,000
1983 32,600,000 1988 42,600,000
1984 38,000,000 1989 35,300,000

$338,000,000

$/Cubic Yerd
Contaminated reskiue retrisvel 112
Containerization of residues 138
Transportation of residues (600 miles to reglonal disposal site) 110
Disposat of residues 208
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e The method of packaging of materials for transport generated by decon-
tamination, generally, either containerized or bulk

e location of disposal site, either in-state or regional

e Type of disposal-site ownership (based on either government financing or
commercial rates)

Remedial Action Options. Options available for remedial action at a contaminated
site are either removal of contamination and restoration of the site to permit
unrestricted public use, or permanent stabilization of the radioactive material on the
remedial action site and restoration for restricted use. Because of the long time
period required to locate and develop a disposal site, temporary remedial actions may
be taken to reduce health impacts. Stabilization involves fixing of the contamination
on the soil or structures such that transport offsite through such mechanisms as
erosion, leaching into water supplies and aquifers, or through up-take in the biosphere
does not occur and will not occur in the long term. Criteria and standards for
stabilized sites will meet the intent of those criteria and standards used for the
disposal sites, e.g., 10 CFR 40 Appendix A, the criteria proposed by NRC for privately
owned mill tailing sites. Institutional controls have to be imposed at the stabilized
site to prevent disturbance of the buried material and its subsequent release. Removal
of contamination from structures, dismantling and removal of structures, and removal
of soil and other contaminated material, followed by site restoration for unrestricted
use by the public, is the most extensive remedial action that can be taken at a site.
The costs for permanent stabilization might be a factor of 5 to 10 less than for
decontamination and removal. For the purposes of providing a bounding cost of the
proposed legislation, cost estimates were based upon decontamination of all the 29
MED/AEC sites and restoration for unlimited public use.

Criteria and Standards for Remedial Actions. The basis of the cost estimates provided
for remedial action assumes contamination would be reduced to 5 picocuries of
radium-226 per gram of soil (or comparable levels for other radionuclides), which is in
the range of 2 to 10 times that of naturally occurring radium levels in the soil. U a
lower value of acceptable contamination were to be imposed, substantially higher
costs may result. For stabilized sites, another factor affecting cost is the depth of
ground cover material that will be required by the NRC. In this cost estimate, no sites
were considered for stabilization. Because the stabilization and disposal sites will be
licensed by the NRC, the final criteria and standards established by the NRC will
impact costs. The NRC has proposed criteria for licensed uranium mill tailings sites
(10 CFR 40, Appendix A) and is developing criteria for large-volume, low-activity
waste that are expected to be generally consistent with the mill tailings criteria,
These criteria may be applied to the formerly utilized sites that are stabilized and to
the disposal sites. In addition, the EPA has issued interim and proposed final criteria
for remedial action at inactive mill tailings sites.

Method of Packaging. The packaging of contaminated material generated in the
remedial action of decontaminating the MED/AEC sites can be accomplished either by
use of containers such as 55-gallon drums, or bulk transporters such as large-volume
trucks or railroad cars. The relative costs for the handling and transport of small
containers is three to four times greater for the small containers versus bulk shipment.
For the purposes of the proposed legislation, cost estimates were based upon

containerization of waste residues.

-25-




Location of Disposal Sites. Transportation to a site for disposal of the contaminated
material removed from the MED/AEC sites may be a significant factor in the cost of
remedial action. The major factor in cost is the distance for transport of either
containerized material or bulk quantities via truck or rail. Depending upon the
location of the sites requiring decontamination and restoration, a suitable regional
disposal site may be found that could satisfy the needs of more than one state.
Cooperative efforts between states will be encouraged to jointly solve this common
problem. The DOE will cooperate and support the states in this site selection activity.
Cost estimates were based upon transportation costs associated with shipment of 500
miles to a regional disposal site.

Type of Disposal Sites. Sites for disposal of residues contaminated from the former
MED/AEC use may be federally owned or state-owned. To ensure long-term
institutional control of the disposal site, privately owned sites are not acceptable.
This approach is consistent with that used in the Uranium Mill Tailings Radiation
Control Act of 1978, and the criteria proposed by the NRC for the privately owned
uranium mill tailings sites. Restriction of access to the site, and monitoring and
surveillance requirements, will require administrative control that can be accom-
plished by either Federal or state ownership and custody of the site. Costs of
operation of a disposal site for contaminated residues must reflect the quantities of
wastes to be handled and the time period of active and passive controls.

These costs will be affected by whether the site is a single-use site or a multiple-use
site. )
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SITE SUMMARY REPORTS
INTRODUCTION

The information contained in the following MED/AEC site summary reports represents
the current knowledge of radiological conditions at, and former government use of,
each site. In some cases, additional work necessary for complete characterization of a
site is underway or planned.

Throughout the summary reports, reference is made to "current guidelines® for
contamination and exposure levels, The guidelines discussed in section 3.0 Appendix A
provides brief information on each site as follows:

Owner history - from the MED/AEC period to the present

Site location

Site utilization during the MED/AEC period

Use of site since the MED/AEC period

Radiological history - results of surveys conducted and relative contami-
nation levels ’ -

Remedial action options and costs

Project status - current status of surveys, engineering studies, recom-
mendations for remedial action, and existing or implied authority for
future remedial action.



ACID/PUEBLO CANYON AREA
LOS ALAMOS, NEW MEXICO
OWNER HISTORY

1943-1967: u.s. Go;/ernment
1967-Present: Los Alamos County and U.S. Government (upper Canyon)

SITE LOCATION

Acid and Pueblo Canyons are located adjacent to the townsite of Los Alamos in north
central New Mexico, about 25 miles northwest of Santa Fe. These canyons are two of
many canyons cut into the Pajarito Plateau. Acid Canyon is a tributary of Pueblo
Canyon. .-

MED/AEC SITE USE _

These deep canyons were the discharge area for untreated radioactive liquid wastes
between 1943 and 1951 resultmg from research and processing at the Los Alamos
Scientific Laboratory. Starting in 1951, treated radioactive effluents were discharged
into the canyon from a liquid-waste-treatment facility which operated until 1964.

POST MED/AEC SITE USE

The area is unrestricted to public access and is used on a limited basxs for recreational
purposes.

RADIOLOGICAL HISTORY

Plutonium, americium, and fission products were discharged into the canyons in liquid
effluents during the years 1943 to 1964. The {first survey of Acid Canyon, for purposes
of cleanup, was made on August 31, 1965. On October 4, 1966, work commenced on
removing the waste-treatment-facility structures. Five-hundred truckloads of
demolition debris and dirt from this location were removed. Ninety-four loads of
debris from Acid Canyon were placed in a solid-waste disposal area within the
currently operational Los Alamos Scientific Laboratory site. This decontamination
activity included the removal of all drain pipes, wires, rocks, tuff, and other debris
found contaminated in Acid and Pueblo Canyons. This work was completed in 1967,
and it was reported that a small amount of contamination remains in inaccessible
places.

In November 1973, it was reported that plutonium concentrations in filtered surface
waters in Acid Canyon and the adjacent portions of Pueblo Canyon generally averaged
about 20 picocuries/liter. A limited number of samples of the alluvium taken in 1970
"indicated plutonium concentrations of 27 picocuries/gram in lower Acid Canyon, 4.6
picocuries/gram in Pueblo Canyon | mile below the Acid Canyon outlet, and 1.1
picocuries/gram 2 miles below Acid Canyon.

Some radiological and environmental surveillance evaluations have been completed and
documented for Pueblo Canyon. Several hundred soil and sediment samples were
collected for the present detailed radiological survey during 1977. Data show some
limited areas in the canyons that exceed the EPA-proposed soil screening guides for
plutonium concentrations. Measurements of penetrating radiation showed no areas
that exceed radiation protection standards.




REMEDIAL ACTION OPTIONS AND COSTS

Some form of remedial action may be required and could include stabilization and/or
decontamination by excavation of the cliff face, outfall area, cliff base and channel,
and the Acid Canyon stream bed. Seventeen-hundred cubic yards of contaminated
material would be produced. The estimated cost is $1,900,000.

PROJECT STATUS

Following the completion of the radiological survey report, the Assistant Secretary for
Environment will determine whether the site requires remedial action. Work has been
" initiated on an Engineering Evaluation Report-Title 1. Authority to implement a
remedial action exists under the Atomic Energy Act of 1954, as amended.




ALBANY METALLURGICAL RESEARCH CENTER
ALBANY, OREGON

OWNER HISTORY

The site has been and is currently owned by the Buréau of Mines, U.S. Department of
the Interior.

SITE LOCATION

The site is located in Albany, Oregon, approximately 23 miles south of Salem. Eight
buildings and their surroundings were used for former MED/AEC activities.

MED/AEC SITE USE

From 1954 to 1971, the Albany Metallurgical Research Center was engaged in
metallurgical operations involving thorium. Operations included reduction, melting,
machining, welding, and alloying. Research on alloys of uranium and thorium started
in 1955 and continued to 1978.'

POST MED/AEC SITE USE

Research involving uranium and thorium was suspended in 1978. Onsite areas that
contain contaminated soils have been fenced to restrict access. None of the buildings
are currently used for uranium or thorium alloy research.

RADIOLOGICAL HISTORY

At the time that the original AEC contract was terminated (approximately 1960),
these buildings were decontaminated according to the general guidelines provided by
the AEC to the Bureau of Mines. These guidelines were not as specific as later
guidelines, and there is no record that the final decontamination was documented.
Contaminated materials, equipment, or wastes generated under the AEC contracts
were removed from the site for disposal.

The Argonne National Laboratory (ANL) conducted a radiological survey of these
buildings and grounds in 1978 and found contamination that exceeded current
guidelines for unrestricted use still existed on surfaces and that some areas of soil
were contaminated with uranium and thorium. As an interim measure, the Bureau of
Mines has fenced in areas of contaminated soil to restrict access. Some additional
survey work, including an aerial radiometric survey, was conducted in 1979, and some
subsurface investigations are scheduled for 1980. ANL is preparing a radiological
survey report to document all survey activities.

No significant public health im.pact exists due to restricted use of the contaminated
areas; however, potential health impacts could result if usage was changed. Interim
access control measures have been employed.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve excavation of contaminated soils,
decontamination of buildings and removal of structural elements and plumbing.
Thirty-seven-hundred cubic yards of contaminated material -could be produced. The
estimated cost for remedial action is $3,000,000.
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PROJECT STATUS

A radiological survey has been completed and a final report is in preparation. Upon
completion of this report, the Assistant Secretary for Environment will determine
whether remedial action is required. Authority to implement remedial action exists
under the Atomic Energy Act of 1954, as amended.




ASHLAND OIL COMPANY
TONAWANDA, NEW YORK

OWNER HISTORY

1943-1944; E. Haist et al, - leased by MED
1944-1960: U.S. Government
1960-Present: Ashland Oil Company

SITE LOCATION

The 10-acre site is located in a large industrial area in Tonawanda, New York. It is
adjacent to the Seaway Industrial Park, another formerly utilized MED/AEC site.

MED/AEC SITE USE

From 1943 to 1946, the site was used for disposal of uranium-processing residues from
the Linde Air Products Division-Union Carbide Corporation ore refinery operations.
Eight-thousand tons of residue containing approximately 0.54 percent uranium were
- spread over two-thirds of the site to a depth of 1 to 5 feet.

POST MED/AEC SITE USE

In 1974, 6,000 cubic yards of residue were removed by Ashland and transported to the
adjacent Seaway Industrial Park. The site was developed as an oil storage site at that
time.

RADIOLOGICAL HISTORY

A radiological survey was conducted in 1958. Following this survey, the property was
released for unrestricted use without removal of the residues. A detailed survey was
conducted under the FUSRAP during July and August 1976. An aerial survey was
conducted in September 1979.

Results of the 1976 survey indicated that external gamma radiation exceeded
applicable guidelines over fairly large areas of the site. However, the results indicated
that the residues on the site "do not pose an immediate health hazard, assuming that
residues remain in place and that the site continues to be used in the manner in which
it is presently used." The radon daughter concentration in the onsite building is close
to background level, and only small quantities of radium or uranium are carried from
the site in surface runoff. Because the property is located in an industrial area, the
population density surrounding the site is very low, and thus there are few people at
risk. If the site use were changed and buildings constructed onsite, there could be an
increase in exposure and a potential health hazard could result.

REMEDIAL ACTION OPTION AND COSTS

Remedial action is indicated and could involve removal of approximately 48,000 cubic
yards of residues and contaminated soil. The estimated cost for this remedial action is

$29,000,000. ’

PROJECT STATUS

A radiological survey was completed in August 1976; a final report was issued in May
1978. The Assistant Secretary for Environment has determined that the site will
require remedial action. Additional authority to implement remedial action will be

required.
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BAYO CANYON AREA
LOS ALAMOS, NEW MEXICO
OWNER HISTORY

1944-1967: U.S. Government
1967-Present: Los Alamos County

SITE LOCATION

Bayo Canyon is located adjacent to the townsite of Los Alamos in north central New
Mexico, about 25 miles northwest of Santa Fe. Bayo Canyon is one of many canyons
cut into the Pajarito Plateau.

MED/AEC SITE USE

Experiments with high explosives were conducted in Bayo Canyon during the period
1944 through 1961. The explosive test assemblies included natural and depleted
uranium and lanthanum-140, which was used as a tracer. Strontium-90 was also
present as a contaminant of the lanthanum-140. The site facilities include radio-
chemistry laboratories, radioactive liquid-waste disposal facilities, and solid-waste
disposal facilities.

POST MED/AEC SITE USE

The site was decommissioned in 1963. Since 1967 the canyon has been used exclusively
for recreational purposes, including picnicking, trail riding, hiking, wood cutting, and
pinon nut gathering. Proposed uses include residential and light commercial develop-
ment.

RADIOLOGICAL HISTORY

From 1949 through 1969, 1.355 curies of natural uranium, 1.218 curies of depleted
uranium, and between 30 and 40 curies of strontium-90 were dispersed into the surface
environment of the Bayo Canyon area. An additional 85 to 120 curies of strontium-90
were deposited in waste-handling facilities and some fraction migrated into the
subsurface environment. Most of the activity was associated with debris that was
removed in 1963, leaving a comparatively small amount of radioactivity at the surface
of the site and in subsurface layers of soil. A radiological survey was conducted under
the FUSRAP in 1977.

The results of this survey show that exposure of current nearby residents to airborne
strontium-90 and uranium is no different than that of other northern New Mexico
residents. However, dose estimates for construction workers if the area were to be
developed indicate exposure levels at less than 1.5 percent of DOE guidelines. The
estimated exposure of residents in the developed area would be, at most, 3 percent of
DOE guidelines. Individuals presently using the area for recreational purposes receive
somewhat lower exposures because of the shorter exposure period and minimal
interaction with disturbed soil. .

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is.indicated and could take the form of stabilization of dispersed
radioactivity with restrictive control over change in site use or decontamination by
excavation of soil to remove radioactivity. If decontamination is performed, 3,500
cubic yards of contaminated material will be produced. The estimated cost to perform

this remedial action is $2,800,000.




PROJECT STATUS

A radiological survey was completed in 1977; the final report was issued in June 1979,
The Assistant Secretary for Environment has determined that the site will require
remedial action. Preparation of an Engineering Evaluation Report-Title I, has been
initiated. Authority to implement remedial action exists under the Atomic Energy
Act of 1954, as amended.
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GILMAN HALL
UNIVERSITY OF CALIFORNIA

BERKELEY, CALIFORNIA
OWNER HISTORY
University of California

SITE LOCATION

The site is located on the Berkeley Campus of the University of California and consists
of the third floor and basement of Gilman Hall.

MED/AEC SITE USE

Laboratory facilities in Gilman Hall were used in support of the Manhattan Project
and/or early AEC activities. It is believed that weapons-grade plutonium was
involved.

POST MED/AEC SITE USE

A preliminary radiological survey was completed by Lawrence Livermore Laboratory
and a letter report issued in 1976. The survey was designed to document alpha
contamination. However, evidence of significant cesium-137 was also found.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could take either one of two forms. The area could
be left as is but placed under control, which would require that any future renovation
andfor demolition work be performed under contamination removal and control
procedures. This may require a license,

Alternatively, the area would be decontaminated by stripping away floor tile, sand
blasting concrete surfaces, and removing piping. Thirty cubic yards of contaminated
material would be produced. Estimated cost for this remedial action is $483,000.

PROJECT STATUS

A preliminary radiological survey was conducted in 1976. A detailed survey will be
initiated soon. The Assistant Secretary for Environment has determined that remedial
action is required. Authority to implement remedial action exists under the Atomic

Energy Act of 1954, as amended.




UNIVERSITY OF CHICAGO®
CHICAGO, ILLINOIS

OWNER HISTORY
The site is owned by the University of Chicago.

SITE LOCATION

The University of Chicago buildings associated with the MED work were the New
Chemistry Lab and Annex, West Stands, Ryerson Physical Lab, Eckhart Hall, Kent
Chemistry Lab, Jones Lab, Ricketts Lab, and an area known as Animal Quarters. A
comprehensive information search could not verify the location or even the existence
of the Animal Quarters.

MED/AEC SITE USE

The University was the site of the first successful nuclear pile and it conducted
associated research required for the production of plutonium and ultimately the
- atomic bomb. Research was conducted under the MED and the AEC during the 1940s
and 1950s.

POST MED/AEC SITE USE

The New Chemistry Lab and Annex, the West Stands, and Ricketts Lab have been torn
down. The remaining buildings are currently in use as offices, laboratories, and
classrooms. Some of the laboratories are still being used for nuclear research and are
under license by the NRC.

RADIOLOGICAL HISTORY

References indicate that all of the buildings were decontaminated prior to release;
however, some documentation is missing and some was inadvertently destroyed.
Radiological surveys were performed during the period September 1976 to September
1977 under the FUSRAP.

Results of the 1976-1977 surveys indicate that contamination is widespread throughout
the laboratories but at fairly low levels except for isolated small areas. Analysis of
-potential exposure conditions indicate that persons will not receive exposures
exceeding current guidelines under present usage. However, remodeling or demolition
activities could free fixed contamination resulting in a potential health hazard. Soil
samples indicate contamination is confined to the buildings.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve decontamination of the buildings
involved. Seventy-five cubic yards of contaminated material would be produced. The
estimated cost for this remedial action is $630,000.

PROJECT STATUS

A radiological survey was completed in September 1977; a draft report has been issued
for review, Upon issuance of the final report, the Assistant Secretary for Environment
will make a determination as to whether remedial action is required. Authority to
implement remedial action exists under the Atomic Energy Act of 1954, as amended.
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However, as the University camipus is under licenée by the NRC, this site would not be
decontaminated under the FUSRAP program since the NRC has sufficient licensing
authority to protect public health and safety.



CHUPADERA MESA AREA
WHITE SANDS MISSILE RANGE, NEW MEXICO

OWNER HISTORY ,
The site was and continues to be private lands with multiple ownership.

SITE LOCATION

The site is located approximately 70 miles southeast of Albuquerque, New Mexico, and
immediately north of the White Sands Missile Range.

MED/AEC SITE USE |
The site area received fallout from an atomic bomb test at Trinity site in 1945.

.

POST MED/AEC SITE USE

Chupadera Mesa is extensively used as grazing land. In the northern area, the land is
used primarily for growing alfalfa and assorted row crops.

"RADIOLOGICAL HISTORY

The University of California, Los Angeles, conducted the first contamination survey in
the 1947 to 1950 period. Thousands of soil and biological samples were obtained.
Subsequently, in the 1972 to 1976 period, the Los Alamos Scientific Laboratory (LASL)
collected similar samples. In 1977, LASL collected additional data around Trinity
ground zero and the outlying fallout zones. The existing data are being evaluated and
a radiological survey report is currently being prepared.

REMEDIAL ACTION OPTIONS AND COSTS

It is expected that some stabilization of contamination may be required. The
estimated cost is $180,000.

PROJECT STATUS

Following the completion of the radiological survey report, the Assistant Secretary for
Environment will determine whether the site requires remedial action. Work on an
Engineering Evaluation Report-Title I has'been initiated. Authority to implement a
remedial action exists under the Atomic Energy Act of 1954, as amended.
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CLECON METALS, INC.
CLEVELAND, OHIO

OWNER HISTORY

MED/AEC utilization period: Horizons, Inc.
'Present: Clecon Metals, Inc.
SITE LOCATION

The site, encompassing approximately 3.5 acres, is located within Cleveland, Ohio, in a
primarily industrial area which is sparsely populated. Two of three buildings on the
site were used for processing radioactive materials.

MED/AEC SITE USE ‘
During the 1940s and 195
used for the production of \prand orium metal. The feed material, thorium nitrate
tetrahydrate, was processed through a number of steps and ultimately converted to
thorium metal by use of an electrolytic process.

he Horizons metal-handling facility were

POST MED/AEC SITE USE

The plant site is currently used for the production of gaskets and for the Jamination of
various materials. The buildings were formerly used for processing radioactive
materials, for receiving and storing nonradioactive materials, and for office space.
Approximately 60 workers use these buildings.

RADIOLOGICAL HISTORY

In December 1954, the Health and Safety Laboratory performed an air hygiene survey
that revealed airborne concentrations of thorium in both buildings to be 18 to 377
times greater than the applicable guideline. A subsequent survey indicated that the
contamination was €ither removed or covered due to construction modifications made
since the thorium operations. A radiological survey was conducted under the FUSRAP
during February and March 1977.

Results of the 1977 survey indicate alpha, beta, and gamma levels in excess of current
guidelines in several areas of both buildi Contamination is located mainly in
storage areas, drains and uan is limited to a few narsans for shent
time periods. H use of buildingsc‘______ha_n&s‘,‘faoéis’af 0.2 to 0.4 rem/year could occur.

g Sy -
REMEDIAL ACTION OPTIONS AND COSTS .

Remedial action is indicated, and could include decontamination of building surfaces,
removal of some structural elements, removal of portions of the pumping system, and
excavation of soil. An estimated 800 cubic yards of contaminated material would be
produced. The estimated cost for remedial action is $2,400,000.

N tem—— \«‘\- ’

v

PROJECT STATUS
A radiological-survey-wastonducted-in-February and March 1977, The final report was

i1ssued in February 1979. The Assistant Secretary for Environment has determined that
the site will require remedial action. . Additional authority for the ASNE to implement
- remedial action is required. ‘



CONSERY INC.
NICHOLS, FLORIDA

OWNER HISTORY

1952-1960: Virginia-Carolina Chemical Corporation
1960- = Unidentified - changed ownership 3 times
Present: \ Conseryv Inc.

SITE LOCATION

The site is located at Nichols, Florida, approximately 22 miles east of Tampa. The
area involved with radioactive materials is approximately 0.5 acres. .

MED/AEC SITE USE

Starting in 1952, a pilot plant was operated for the recovery of uranium from wet-
process-produced phosphoric acid. This plant was disassembled in 1960. Location of
_ equipment, tanks, piping, and building materials is unknown.

POST MED/AEC SITE USE

1961-1968: Phosphoric acid and other phosphate product production

1969-1973: Plant shut down

1974-Present: Phosphoric acid and other phosphate product production. The site of
the former recovery plant is currently used for storage and contains
a building that houses a maintenance shop, lunchroom, tool storage
cage, and a small office. This building is built on the concrete pad
of the former recovery plant.

RADIOLOGICAL HISTORY

A preliminary radiological survey, conducted in April 1977, indicated alpha, beta, and
gamma contamination of the concrete pad of the former recovery plant and uranium-
238 and radium-226 contamination of nearby soil. Soon after the survey, the plant
operator removed approximately 4 cubic yards of contaminated soil. The soil was
buried in an inactive gypsum pile located about 2,600 feet from original site and
covered with 2 to 3 feet of gypsum and soil. A detailed radiological survey was
conducted under the FUSRAP during December 1977.

Results of the December 1977 survey indicate contamination is primarily located in
the soil around the concrete pad, on the pad outside the building, and in the area where
contaminated soil was dumped. It should be noted that present site activities dealing
with phosphate product production contribute significantly to elevated radiation levels
at the plant site. In many areas of the plant site, the levels are unrelated to the
former MED/AEC activities. No significant health hazard currently exists, principally
because of infrequent occupancy. However, if the site use were changed to crop
production or if a new building were constructed over the areas of higher contamina-
tion, exposures exceeding the guidelines could result.

REMEDIAL ACTION OPTIONS AND COST

Remedial action is indicated and could involve excavation of contaminated soils near
the concrete pad and in the area of dumping of previously excavated soil. Cleaning
and/or removal of the concrete pad may be required. One-hundred-thirty cubic yards
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of contaminated material would be produced. The estimated cost for this remedial
action is $660,000. ,

PROJECT STATUS

A radiological survey was completed during December 1977; the final report was
issued in February 1979. The Assistant Secretary for Environment has determined that
the site will require remedial action. Additional authority to implement remedial
action will be required.




E. I. du PONT de NEMOURS AND COMPANY - CHAMBERS WORKS
DEEPWATER, NEW JERSEY

OWNER HISTORY
The site is owned and operated by the E. I. du Pont de Nemours Company.

SITE LOCATION

The 700-acre Chambers Works site is located adjacent to the residential communities
of Deepwater, Pennsville, and Penns Grove, New Jersey. Within this site, operations
involving MED/AEC activities were confined to four locations. These were three
buildings and a radioactive material burial facility.

-

MED/AEC SITE USE )

The du Pont operations for the MED included development of a process for converting
uranjum oxide to uranium tetrafluoride, production of uranium peroxide from the MED
scraps, production of uranium tetrafluoride, uranium metal, uranium hexafluoride, and
various related research activities. Such activities took place during the period 1942
through 1947. Decontamination and radiological survey activities took place during
1948. The last portion of the site used for the MED was released to du Pont in
December 1948.

POST MED/AEC SITE USE

Of the three buildings involved in the MED activities, two have been demolished and
one is still in use as a warehouse. A parking lot has been constructed on the site of
one of the demolished buildings and a new building constructed at the site of the other.
The radioactive material burial facility, which is approved by the State of New Jersey,
possibly contains a few pieces of equipment from the demolished buildings.

RADIOLOGICAL HISTORY

In 1948, all contaminated equipment was removed from the site. Building decontami-
nation, conducted under the direction of the AEC, included sandblasting, vacuuming,
and washing of all building surfaces. A radiation survey was made by the Health
Division of the AEC and the buildings were subseqently released to du Pont. A
radiological survey was conducted under the FUSRAP during March 1977.

Results of the 1977 survey indicate that elevated concentrations of uranium were
found in residues from the operations building and in some surface and subsurface soil
samples. Alpha and beta-gamma contamination levels in some areas of the operations
buildings were above the limits of current Federal guidelines. Under current
conditions of site use, this contamination does not cause employees working at the site
to receive radiation exposures appreciably different from those due to background
radiation. However, under different conditions of use (i.e., use of contaminated soils
for growing crops or actions which involve agitation or abrasion of dry contaminated
surfaces), potential radiation exposures to employees and the public could result.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could involve decontamination of building surfaces
and excavation of soil. Twenty-seven-hundred cubic yards of contaminated material
would be produced. The estimated cost for this remedial action is $3,000,000.
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PROJECT STATUS ,

A radiological survey was completed in Maréh 1977; the final report was issued in
December 1978. The Assistant Secretary for Environment has determined that the
site will require remedial action. Authority to implement remedial action exists under
the Atomic Energy Act of 1954, as amended.
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GARDINIER INCORPORATED
TAMPA, FLORIDA

OWNER HISTORY

1951-1962: Tennessee Corporation, U.S. Phosphoric Products Division
1963-1973: Cities Service Company
1974-Present: Gardinier, Incorporated

SITE LOCATION

The formerly utilized site, consisting of approximately 1.5 acres, is located within the
Gardinier phosphoric acid production plant boundaries in Tampa, Florida.

MED/AEC SITE USE

During the period 1951 to 1960, Tennessee Corporation extracted uranium from
phosphoric acid. This process consisted of (1) pretreatment of wet-process phosphoric
acid, (2) solvent extraction of uranium, (3) precipitation of the uranium product, (4)
_drying and crushing, and (5) handling, packaging, and shipping. Pilot operations were
carried out from 1951 through 1954 and the process plant was operated from 1956
through 1960. '

POST MED/AEC SITE USE

A three-story building which housed the process plant is currently used as a workshop,
lunchroom, office space, and as a storage area for equipment remaining from the
uranium-recovery operations. A former pilot plant building is currently used as office
space. Approximately 30 employees use these buildings. A new uranium recovery
pilot operation is conducted on the site, which operation is currently licensed by the
State of Florida. This license does not cover the MED/AEC material.

RADIOLOGICAL HISTORY .

A radiation survey was conducted under the FUSRAP by Oak Ridge National
Laboratory during December 1977. Some contaminated equipment was removed
following the survey and transported to a licensed site.

Results of the 1977 survey indicate only slight contamination of the former pilot plant
building, significant contamination of the former process building, and significant
contamination of adjacent outdoor areas. Various measurements of alpha, beta, and
gamma activity exceed current guidelines throughout the former process building.
Highest levels of contamination were found on the second floor and are associated
with stored equipment which was used in the uranium recovery process. External
gamma levels measured outdoors also exceed guidelines and appear to be associated
with radium-226, which has plated out in buried pipes and vessels.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could involve removal of stor¢d equipment, excava-
tion of soil and buried pipes and tanks, and decontamination of structures. Two-
thousand cubic yards of contaminated material would be produced. The estimated cost

for this remedial action is $2,300,000.
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PROJECT STATUS

A radiological survey was performed in December 1977; a draft of the final report is
currently under review. The Assistant Secretary for Environment has determined that
the site will require remedial action. Additional authority is needed for the
implementation of remedial action.
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W. R. GRACE & COMPANY
CURTIS BAY, MARYLAND

OWNER HISTORY

- This was and continues to be private land under the ownership of W. R. Grace &
Company.

SITE LOCATION

The site consists of 4 acres of land at the Davison Division of W. R. Grace & Company
at Curtis Bay, Maryland.

MED/AEC SITE USE .

In late 1956 and early 1957, W. R. Grace assumed the license and contract of Rare
Earths, Inc., to process, transfer, and use the radioactive material thorium. The
thorium was shipped to Davison as a component of monazite sand. Title to the
monazite and the thorium remained with the government during the performance of
the work. The monazite sand was processed to remove the thorium which was shipped
to GSA. Residue from the process was collected in dumpsters and emptied in a
designated area of the onsite dump. The processing plant was never completed and the
project was abandoned in 1957.

POST MED/AEC SITE USE

The site is presently unoccupied, untraversed, remote, and within the fenced enclosure
surrounding the entire plant but not separately enclosed.

RADIOLOGICAL HISTORY

Radiation Management Corporation conducted a survey in 1978 to measure external
radiation levels and investigate the possible migration of radioactive material from
the deposit site,

It is estimated that the total volume of waste material possibly contaminated with
monazite residue is 504,000 cubic feet in one location and 200,000 cubic feet in a
second. There is no apparent indication of migration from the burial area. It is
unclear whether or not the waste material exceeds 0.05 percent ThO,. Surface
radiation levels ranged from background levels to 17 mr/hr. Analysis of plgnt material
indicated no detectable thorium daughter products. Core samples indicated thorium
concentrations of 6.2 + 0.9 pCi/gm at a depth of 5 feet and 97 + 10 pCi/gm at 15 feet.
The results assumed thorium in equilibrium with its daughters. Institutional control
measures have been instituted to limit access to the disposal site.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve excavation of contaminated soils
and restoration. An estimated 26,000 cubic yards of contaminated materjal would be
produced. The estimated cost for this remedial action is $17,000,000.

_PROJECT STATUS _ '
A detailed radiological survey is scheduled for 1980. Upon completion of this survey,
the Assistant Secretary for Environment will determine if remedial action is required.
Determination of whether additional authority is required to implement remedial
action is currently underway.
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GUTERL SPECIAL STEEL CORPORATION
LOCKPORT, NEW YORK

OWNER HISTORY

MED/AEC utilization period: ~ Simonds Saw & Steel Company
Present: Guter] Special Steel Corporation,
Simonds Steel Division

SITE LOCATION

The plant site is located in an industrial area of Lockport, New York. The formerly
utilized site consists of the rolling mill building, the forging shop building, and the area
immediately surrounding these buildings. The area involved is approximately 4 acres.

MED/AEC SITE USE

1948-1956 ~ Rolling mill operations of uranium and thorium metal; operations
included weighing, heating, rolling, shearing, and quenching.

POST MED/AEC SITE USE

1957-Present: Rolling mill operations of nonradioactive metals; approximatély 50
persons currently work in the buildings formerly involved with
radioactive materials.

RADIOLOGICAL HISTORY

During all operations from 1948 through 1956, the AEC was responsible for
radiological monitoring and safety. Residue from the operation was returned to the
AEC or National Lead of Ohio. Protective measures included the use of hoods and
dust-collection equipment over the 16-inch rolling mill stands and pans in the mill pits
to collect material. A radiological survey performed during November 1958 indicated
highest radiation levels in the quench tank area. Decontamination was performed and
consisted of removing the quench tank, covering this area with. steel plate, and
washing and vacuuming other areas. A resurvey was conducted in December 1958 to
verify decontamination actions. A radiological survey was conducted under the

FUSRAP during October 1976.

Results of the 1976 survey indicate that only small accessible areas of contamination
in the rolling mill building exceed present exposure guidelines. Other areas,
particularly the former quench tank, have significantly high contamination levels but
do not presently contribute greatly to exposure because of inplace shielding in the
- form of steel plates. Under current conditions of site use, this contamination does not

cause employees working at the site to receive radiation exposure appreciably
different than those due to background. However, under different conditions of site
use (i.e., removal of steel plates, disturbance of soil or soil floors in buildings),
potential exposure to employees and the public could result.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could involve excavation of outdoor soil, indoor soil
floors, removal of some equipment, and cleaning of structures. Three-hundred-fifty
cubic yards of contaminated material would be produced. -The estimated cost for this

remedial action is $1,100,000.
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PROJECT STATUS

A radiological survey was completed during October 1976; the final report was issued
in November 1979. The Assistant Secretary for Environment has determined that the
site will require remedial action. Additional authority to implement remedial action
will be required.
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HARSHAW CHEMICAL COMPANY
CLEVELAND, OHIO

OWNER HISTORY
The site has been and is currently owned by Harshaw Chemical Company.

SITE LOCATION

The site is located within Cleveland, Ohio, and consists of three buildings and
surrounding areas.

MED/AEC SITE USE

In September 1942, the MED contracted with Harshaw for the production of green salt
(UF,). This work was a continuation of smaller scale work performed for the Office of
Scientific Research and Development. In 1943, Harshaw also began production of
uranium hexafluoride, an operation that was substantially expanded in 1947. Another
MED/AEC contract involved the production of uranium tetrachloride and uranium
oxyfluoride. Building G1 (Plant C) was used for the UF, production and the foundry
building was used for the UF, production.. Analytical work was performed in building
K1l. Equipment and material lfrom the MED/AEC operations was apparently stored in
those and other buildings at the site. In 1960, the facility was released to the Harshaw
Chemical Company from AEC control.

POST MED/AEC SITE USE

Building Gl is presently being used primarily as a storage warehouse, but it does
contain some chemical production operations including the drying of fluorspar. The
building is normally occupied by fewer than 10 people and contains a locker room area
on the second floor which is used by employees working at another building on the
Harshaw site. Additional personnel are present only during use of the locker room and
transfer of material in and out of storage. A 60- by 200-foot addition was constructed
-on the north side of the building after the MED/AEC use of the facility was
terminated. This addition is used for storing fluorspar.

RADIOLOGICAL HISTORY

This site was visited by the AEC personnel on October 27 and 28, 1953, to survey the
equipment and buildings for contamination and to provide the necessary actions prior
to the return of the building to the contractor. A meeting with representatives from
the Harshaw Chemical Company was held, and a decontamination program was agreed
to. The actions taken as a result of this visit are unknown.

Another survey was conducted on November 21, 1957, by the Research and Develop-
ment Division, Oak Ridge, Tennessee. The purpose of this survey was to locate any
areas where residual contamination was of such magnitude that it might represent a
potential radiation or contamination control problem that would require the imposition
of restrictions on the use of the building. At the time of this survey, all equipment
had been removed except for the Rockwell furnace, two denitration pots, and some
process vessels in the recovery area. The report of this survey identified contami-
nated areas with recommended methods for decontamination. A supplemental
agreement assigned the responsibility to the contractor for decontaminating all
equipment transferred to it and for decontaminating its own premises used in the
performance of the contract. Further, the decontamination effort was to be




accomplished in accordance with the recommendations contained in the report of
survey. The building was released from further AEC control in 1960.

A radiation survey of the building at Harshaw was performed in May 1976 by the
Chicago Operations Office to identify previously utilized MED/AEC sites. During this
survey, three soil samples were taken in the area adjacent to the building. These soil
samples showed readings greater than normally expected, A draft of the radiation
survey report was furnished to the Harshaw Chemical Company on July 8, 1976. The
results of the survey showed residual contamination remained at the building.

Soil corings were taken by the Argonne National Laboratory at selected locations
around the Harshaw complex on November 10, 1976. A draft of this soil survey report
was transmitted to the DOE Headquarters with a recommendation that the survey be
extended. The DOE Headquarters concurred with the recommendations, and additional
survey work was accomplished between August and September 1979, including an
annual radiometric survey. Preliminary results indicate that there is general deposi-
tion of contamination throughout the site and it may extend beyond the Harshaw site
boundary.

" Based on the completed preliminary surveys, the contamination is at an acceptable
level and does not represent a hazard to Harshaw personnel. However, if modifica-
tions, remodeling, cleanup, or other structural changes were to be undertaken,
radioactive material now fixed in the structure could be released and lead to airborne
contamination. Harshaw has indicated that they would contact the DOE prior to any
such actions. Likewise, no health hazard is envisioned from the contaminated soil in
its present status.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve excavation of soil, decontamina-
tion of the building, and excavation of a portion of the Cuyahoga River. Ninety-two-
hundred cubic yards of contaminated material would be produced. The estimated cost
for this remedial action is $9,000,000.

PROJECT STATUS
Upon completion of the currently initiated radiological survey, the Assistant Secretary

for Environment will determine whether remedial action will be required. Additional
authority to implement remedial action is required.
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IOWA STATE UNIVERSITY
AMES, IOWA

OWNER HISTORY

The site has been cnd is currently owned by lowa State University. Additional areas
that have become contaminated by activities at the University site are owned by the
Municipality of Ames, lowa.

SITE LOCATION

Four buildings on the University campus at Ames were used for the MED/AEC
activities. Three additional areas have become involved because of disposal of
contaminated sewage sludge. The areas are the Ames Jowa Municipal Airport, the
Grand Avenue underpass, and the Ames Municipal Cemetery.

MED/AEC SITE USE

Early MED/AEC activities were concerned with metallurgical research, fundamental
chemical and analytical research, and the development of processes to produce pure
uranium and other materials. During the 1942 period, the small-scale production in
the physical chemistry laboratory furnished about 2 tons of uranium for use as heart
metal in the first chain-reacting pile in Chicago. About 2 million pounds of virgin
uranjum were produced up to January 1, 1945, at which time production at Ames was
discontinued. A recovery process developed at Ames resulted in the recovery of over
600,000 pounds of metal from scrap supplied by all of the MED sites. This operation
was discontinued in December 1945. In 1947, the project at Ames was declared a
major research facility and a program to produce thorium metal was initiated. Prior
to 1947, approximately 4,500 pounds of thorium had been produced. Approximately 65
tons were produced in total.

RADIOLOGICAL HISTORY

Between July 1951 and August 1952, filtrates containing thorium and mesothorium
were released into the sewage lines. Water-removal operations at the Water Pollution
Control Plant produced a dry sludge cake that contained much of the released thorium
and mesothorium (less than 1 curie). This sludge cake was collected and held at the
west end of the drying beds at the Water Pollution Contro} Plant. In accordance with
AEC recommendations, the sewage sludge cake containing mesothorium was placed on
the City of Ames Municipal Airport grass runway, the Municipal Cemetery, and the
grass areas of the Grand Avenue underpass. :

An initial radiation survey was conducted on May 12, 1976, at the Municipal Airport of
Ames, the Municipal Cemetery, the Grand Avenue underpass, and the site of buildings
on the Jowa State University campus. Based on preliminary results of this survey and
subsequent surveys, minor contamination of some land does exist. The Municipal
Cemetery and the Grand Avenue underpass show no significant contamination. There
was no discernible radiation different from the background level at the sites of
Chemistry Annexes I and II. A single area in a taxi strip at the Municipal Airport
shows some thorium contamination. The area west of the sludge beds at the Water
Pollution Control Plant shows thorium contamination in a "ditch" area (approximately
6 times background) and a more generalized area (up to 2 times background).
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None of the areas surveyed have contamination that will have a significant impact on
the health of the public under current site usage. However, change of site usage could
result in undesirable exposure.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve excavation of contaminated soils
and decontamination of building floors and surfaces. Sixty cubic yards of contami-
nated material would be produced. The estimated cost is $570,000.

PROJECT STATUS

A complete radiological survey was completed in FY 1980 and a report is in
preparation. Upon completion of the report, a determination will be made as to
whether remedial action is required. Additional authority to implement remedial
action is required.
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KELLEX RESEARCH FACILITY
JERSEY CITY, NEW JERSEY

OWNER HISTORY

1942-1951: Kellex Corporation
1951~ Vitro Corporation of America
Current: Delco-Levco and Pierpont Associates

SITE LOCATION

The Kellex research facility activities were conducted in one building located on the
site of the M. W. Kellogg Company property in Jersey City, New Jersey.

MED/AEC SITE USE

The Kellex Corporation was established by the M. W. Kellogg Company in 1943 in
order to design and construct the first gaseous diffusion plant for uranium enrichment.
The work continued to July 1952 and included research and development of purex
reprocessing for spent fuel and component testing with uranium hexafluoride.

POST MED/AEC SITE USE

The Kellex buildings were demolished around 1953 and only the concrete slab fioor
remains. The original area of the Kellogg facilities has been subdivided and is
currently being developed as commercial properties, A supermarket and other stores
have been constructed on part of the property. The location of the former Kellex
building is presently unused and is owned by Pierpont Associates.

RADIOLOGICAL HISTORY

In 1953, the Vitro Corporation of America prepared a contamination status report that
detailed the findings of a radiation survey of the former Kellex building. This report
indicated that most external gamma radiation readings were less than 100 micro-
roentgens per hour, and no transferable alpha or beta-gamma contamination was
observed in any of the accessible areas.

Representatives from Oak Ridge Operations and ORNL conducted a site visit and
exploratory survey of the Kellex site on October 21, 1976. The survey revealed
gamma ray readings in the 5- to é-microroentgen per hour range (background).
However, due to the size of the property and uncertainty as to ‘the exact location and
extent of Kellex operations, it was decided that a formal survey should be conducted. .
_ A radiological survey was conducted under the FUSRAP by ORNL during March 1977.

Results of the 1977 radiological survey indicate that the radiation and radioactive
levels were indistinguishable from background levels with the exception of a few
isolated and well defined spots on or near the site of the former Kellex Laboratory.

REMEDIAL ACTION OPTIONS AND COSTS

Remedijal action was indicated and work was started on the site in July 1979. During
the remedial action, additional contamination was discovered and the decontamination
effort extanded to cover the additional areas. This additional work has since been
suspended in order to evaluate results in the context of the criteria appropriate to the
intended use of the site. The estimated cost for remedial action is $1,400,000.
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PROJECT STATUS

A radiological survey was completed in March 1977; a draft of the final report, dated
September 1977, has been prepared. The Assistant Secretary for Environment has
determined that remedial action is required. Remedial action is underway. Authority
for completing the remedial action exists under the Atomic Energy Act of 1954, as
amended,
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LAKE ONTARIO ORDNANC‘E WORKS ASSOCIATED PROPERTIES
LEWISTON, NEW YORK
OWNER HISTORY

1944-1955; U.S. Government
1955-Present: Private

In 1943, the AEC acquired approximately 1,511 acres of the former Lake Ontario
Ordnance Works (LOOW) from the Army. In 1955, the AEC declared 1,298 acres
excess and, as of 1968, this acreage had been acquired by the town of Lewiston (89
acres), Fort Conti Corporation (642 acres), Mr. M. W. Frank (199 acres), Niagara
Mohawk Power Company (5 acres), The Somerset Group, Inc. (133 acres), and the Air
Force (230 acres). In 1975, the ERDA declared a 22-acre sewage plant excess and
transferred this plot to the town of Lewiston, New York, leaving 191 acres under DOE
control.

SITE LOCATION

The DOE storage site currently consists of 191 acres and is located about 3 miles
southeast of Youngstown, 3 miles northeast of Lewiston, and 7 miles north of the City
of Niagara Falls in the County of Niagara Falls, New York. However, that portion of
LOOW that was declared excess by the AEC and contains residual radioactive material
above background, is considered the FUSRAP site.

MED/AEC SITE USE

This site was a portion of the former LOOW and was first used by the MED in 1944 for
the storage of radioactive low-grade pitchblende residues from the nearby Tonawanda
refinery. Following World War II, contaminated materials from wartime plants and
some post-wartime operations were stored at the site. After April 1, 1949, part of the
high-grade pitchblende residues from the St. Louis refinery were stored at the site in
drums, and subsequently transferred to the 165-foot high concrete silo. In the early
1950s, the site was used as an interim storage site for incoming and outgoing uranium
billets. In addition, radioactive materials from the University of Rochester and Knolls
Atomic Power Laboratory (KAPL) were transferred to this storage site. The KAPL
wastes were later transferred to the Oak Ridge National Laboratory burial grounds.

In about 1953, the AEC operated a boron isotope separation plant at the site. The
plant was placed on standby in 1958 and was restarted in 1964 and again put on standby

in July 1974,

POST MED/AEC SITE USE

The DOE site is currently dormant anZ the National Lead Company of Ohio (NLO) is
under contract to act as caretaker. The 191 acres of this site that remain under DOE
contro} constitute a DOE Surplus Facility. However, in 1958, at the termination of ore
procurement contracts, 25-year-storage lease agreements were negotiated with
African Metals Corporation (Afrimet), the U.S. subsidiary of Union Miniere du Haut
Katanga of Brussels, Belgium (owner and supplier of Belgian Congo ore), for the
storage of its residues in four concrete structures on the site, Approximately 60
percent (12,000 tons) of the radioactive residues stored at the site belong to Afrimet.
These storage lease agreements expire on July 1, 1983,
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RADIOLOGICAL HISTORY

In October 1970 and June 1971, radioactive surveys of the 1,298 acres formerly held by
the AEC showed that about 6.5 acres exceeded the AEC criteria of 50 microroentgen
per hour including background. Decontamination was carried out in 1972 and involved
the removal of about 15,000 to 20,000 cubic yards of radioactive soil and debris. This
contaminated material was piled on the remaining 19l-acre AEC site, A final
radiation survey conducted in June 1972 indicated that only a few portions of the
central drainage and Sixmile Creek exceeded the 50 microroentgen per hour criteria,
and beta-gamma levels measured at contact were less than 0.2 mrad/hr.

For a number of years, NLO has periodically sampled and analyzed the groundwaters
and surface waters on and around the site. No significant radioactivity has been found
in surface waters, and radium-226 and uranium concentrations in well samples are
substantially below levels specified in guidelines for water in uncontrolled areas. In
August 1978, the DOE Environmental Measurements Laboratory began offsite radon
monitoring, both indoors and outdoors, to supplement the site fence-line monitoring
conducted by NLO. To date, the average concentrations in residences neighboring the
DOE site are within the range of indoor concentrations found in New York City and its
suburbs.

REMEDIAL ACTION OPTIONS AND COSTS

The DOE is evaluating a number of options for long-term disposition of the residue at
this site. In the interim, temporary remedial measures to minimize emanation of
radon from the residues are being instituted and the monitoring program is being
expanded. Further remedial action may be required. Preliminary estimates of cost
are approximately $3,000,000.

PROJECT STATUS

A detailed radiological survey under the FUSRAP is underway. Remedial action to
remove residual contamination from drainage areas and steps to prevent further
offsite transport will be initiated during FY 1980, Authority to implement remedial
action exists under the Atomic Energy Act of 1954, as amended.
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LINDE AIR PRODUETS DIVISION
TONAWANDA, NEW YORK

OWNER HISTORY
Union Carbide Corporation - Linae Air Products Division

SITE LOCATION

The site, which contains approximately 55 acres, is located in a partially industrialized
area of Tonawanda, New York. Five buildings on this site were involved in the MED

activities,

. MED/AEC SITE USE

The Linde Division was under contract with the MED to perform uranium separations
during the period from 1942 through approximately 1948. Uranium oxide (UO.) was
produced from ores received from Colorado and the Belgian Congo and then conferted
to uranium tetrafluoride. All buildings involved in the MED activities were trans-
ferred back to Linde Division in 1953,

POST MED/AEC SITE USE

Four of the five buildings involved are presently being used for either warehousing,
fabrication facilities, research laboratories, or offices. Approximately 50 employees
utilize these four buildings. The fif th building is presently not being used.

RADIOLOGICAL HISTORY

A radiation survey was conducted by the AEC Health and Safety Division-NYO in
November 1952 to determine disposition of equipment used in the uranium operations.
All equipment was removed and decontamination took place in 1953. A radiological
survey was conducted under the FUSRAP during October and November 1976. As a
result of findings of-this survey, Linde applied for and received an amendment to its
New York State license to include the contaminated building.

REMEDIAL ACTION OPTIONS AND COST

Remedial action is indicated and could involve extensive decontamination of buildings,
excavation of soils under building floors and outdoors, and cleanup of streams and
ditches onsite. Fifty-thousand cubic yards of contaminated material would be
produced. Estimated cost for this remedial action is $35,000,000.

PROJECT STATUS

A radiological survey was completed during October and November 1976. The final
report was issued in May 1978. The Assistant Secretary for Environment has
determined that the site will require remedial action. However, additional radiologi-
cal work is required to develop engineering plans. Authority to implement remedial
action exists under the Atomic Energy Act of 1954, as amended. :
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MALLINCKRODT, INC.
ST. LOUIS, MISSOURI

OWNER HISTORY

The site has been and is currently owned and operated by Mallinckrodt, Inc., formerly
named Mallinckrodt Chemical Works.

SITE LOCATION

Mallinckrodt leased portions of two locations in St. Louis at Broadway Street and at
Destrehan Street to the MED/AEC for the processing of uranium concentrate. About
20 existing buildings on the Mallinckrodt property at Broadway and Destrehan, plus
their surroundings, were subject to radiological contamination.

MED/AEC SITE USE

In April 1942, Mallinckrodt Chemical Works was requested by the Army to set up an
industrial-scale process to produce uranium dioxide and wuranium trioxide.
" Mallinckrodt had the processing system operating by early summer 1942 and provided
uranjium compounds and uranium metal for use in the research, development, and
production programs of the AEC. Work also included (1) production of uranium
tetrafluoride (UF, ), (2) production of uranium derby metal (vacuum recast of purified
ingot metal), (3) #nachining of uranium metal rods for reactor fuel slugs, (4) reversion
of uranium tetrafluoride to UO., or U,O,, (5) recovery of scrap uranium metal, (6)
production of UO.,F.,, (7) extraction and concentration of thorium-230 from
pitchblende rafﬁnat%:, and (8) experimental processing of very low enrichment UF,.
From 1942 through 1945, uranium processing was done exclusively at the Broadway
Street location. Some uranium metallurgical research continued through 1956. From
1945 to 1957, uranium ore or concentrate was processed in buildings at the Destrehan
Street location. In 1957, all operations at Destrehan were terminated.

POST MED/AEC SITE USE

Since 1962, the site has been used for various commercial chemical production
operations. Some of the original buildings have been torn down, some are being used
as warehouses, and new buildings have been constructed. Columbian-Tantalum ore and

potassium compounds are stored onsite.

RADIOLOGICAL HISTORY

From 1948 to 1950, the main plant property was decontaminated and final contamina-
tion surveys were performed. In 1951, the main plant property was returned to
Mallinckrodt for unrestricted usé. Between 1957 and 1962, the Destrehan and
Broadway Street properties were also decontaminated, surveyed, and released for
unrestricted use. In the process, some of the buildings were removed to the AEC
waste disposal sites. Contaminated earth was also removed and backfilled. Early in
the program, decontamination procedures were supervised by the New York Operations
Office of AEC and later by the Oak Ridge Operations Office. The AEC decontami-
nation activities did not reduce radioactivity levels to background but reduced them
only to the prevailing acceptable levels at that time. A new radiological survey of the
former uranium processing areas was conducted under the FUSRAP during the summer

of 1977.

Results of the 1977 survey indicate alpha and beta-gamma contamination levels inside
and outside some of the buildings were above limits set by current Federal guidelines
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concerning the release of property for unrestricted use. Elevated external gamma
radiation levels were measured at $bme outdodr locations and in some of the buildings.
Quantities of uranium in an amount that may require licensing were found in soil at
some places, and the concentration of uranium in one water sample taken from an old
waste pit was in excess of Federal water quality standards stated in 10 CFR 20.
Radon and radon daughter concentrations in three buildings were in excess of current
Federal guidelines for nonoccupational radiation exposure.

o

1 A /TINAL 1 ay GSID

MEDIAL ACTION OPTIONS A
Remedial action is indicated and could involve extensive excavation of contaminated
soil and decontamination of buildings including removal of structural elements, Forty-
nine-thousand cubic yards of contaminated material would be produced. Estimated

cost for this remedial action is $26,000,000.

™~
|8

PROJECT STATUS

A radiological survey was completed in 1977, a draft report has been completed, and
the final report is being prepared. The Assistant Secretary for Environment has
determined that the site will require remedial action. Additional authority is needed

to implement remedial action.
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MIDDLESEX MUNICIPAL LANDFILL
MIDDLESEX, NEW JERSEY

OWNER HISTORY

Pre 1961: Borough of Middlesex
Post 1961: Borough of Middlesex and Middlesex Presbyterian Church (5 acres)

SITE LOCATION

The site is located in the Borough of Middlesex, New Jersey, approximately 35 miles
northeast of Trenton. The contaminated area covers about 3 acres.

MED/AEC SITE USE .

This area is a former landfill for the Borough of Middlesex. The landfill was used by
the Middlesex Sampling plant for disposal of nonradioactive wastes. However, during
the operation of the sampling plant, some contaminated wastes were shipped to the
landfill. There is no documented material to indicate when the contamination of the
landfill occurred; however, a review of operating files from 1946 to 1966 indicates
that the most probable time frame was between November 1947 and October 1948.
Construction of a drainage ditch and paved storage area took place during this period.
It is believed that the material deposited at the landfill may have resulted from this
construction effort.

POST MED/AEC SITE USE
The contaminated area is currently undeveloped and not used for any activity.

RADIOLOGICAL HISTORY

In May 1960, during a local civil defense (CD) exercise, CD monitors detected elevated
radiation levels in the landfill. The matter came to public attention and received
newspaper coverage. The AEC noted the issue and upon reviewing its past local
activities concluded that AEC operations were the source. Upon analytical
confirmation of the presence of pitchblende, a further survey of the area was made.
Readings taken at that time confirmed gamma radiation levels 20 to 50 times
background over a fairly consolidated area of less than one-half acre.

Following meetings with local officials in November 1960 to discuss the significance of
survey findings and to offer remedial assistance, the AEC removed the part of the
material nearest the surface (about 650 cubic yards). The area was covered with about
2 feet of clean dirt sufficient to shield surface radiation levels to about 30
microroentgens per hr at 1| meter. The contaminated soil was removed to the AEC
New Brunswick Laboratory site. Upon receiving assurance by the AEC that no health
hazard existed, Borough officials agreed that the situation was satisfactory. No
official record of the residual contamination exists in available Borough records. On
January 30, 1974, another meeting was held with Borough officials to request
permission to resurvey the involved area to permit re-evaluation of current conditions.
Location of the suspect area was confirmed by survey data; it was in the area of the
boundary between the church and Borough properties. The Oak Ridge National
Laboratory has conducted additional survey and assessment work during 1978. During
the period May 20-27, 1978, EG&G (a DOE contractor) performed an aerial survey of
Middlesex. The survey produced no new conclusions related to the landfill.
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As a result of the survey findings, the following conclusions were made:

. The contaminated area in its present configuration and use presents no
- significant radiation exposure potential to the public. This should be the
case as long as the area is undisturbed by excavation or the construction

of habitable enclosures.

° The exposure of individuals at or exceeding guide levels cannot be
convincingly dismissed as a credible possibility under circumstances
which could exist if the area were developed in the future with
residences or other habitable structures.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated. In April 1978, an engineering evaluation and environ-
mental analysis was completed of options for various remedial actions at this site.
The options range from stabilization of the material onsite to removal of all material
to background radiation levels and backfilling to present condition with clean fill. -
Based upon the engineering evaluation of the site, it is estimated that the original
6,500 cubic yards of contaminated soil from the sampling plant have now been
dispersed with other soil and landfill debris. The contaminated portion involves a
volume of between 34,000 to 69,000 cubic yards of soil. There has been additional
sanitary landfill activity since the radioactivity was dispersed in the landfill. An
estimated 16,000 to 21,000 cubic yards of nonradioactive soil and debris currently
cover the contaminated soils. The estimated cost for the removal and backfill
remedial action is $50,000,000. -

PROJECT STATUS

Radiological surveys have been completed. An engineering evaluation report was
issued in April 1979 and an environmental analysis was issued in July 1979. The
Assistant Secretary for Environment has determined that the site will require remedial
action. Authority to implement remedial action exists under the Atomic Energy Act

of 1954, as amended.
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MIDDLESEX SAMPLING PLANT
MIDDLESEX, NEW JERSEY
OWNER HISTORY

1943-1950: American Marietta Company
1950-Present: U.S. Government

SITE LOCATION

The site is located in Middlesex, New Jersey, and contains six buildings on 9.6 acres.
Some portions of the adjacent and nearby properties, especially along the south border,
have significantly contaminated soil. Two nonadjacent private properties have also
been identified as having contaminated soil from the Middlesex Sampling Plant: the
Our Lady of Mount Virgin Catholic Church at 650 Harris Avenue, Middlesex, New
Jersey, and the private residence at 432 Williams Street, Piscataway, New Jersey.

MED/AEC SITE USE

This facility, also known as Perry's Warehouse, was used for the sampling, weighing,
assaying, and storage of uranium and thorium ores. The uranium sampling operations
were conducted between November 1943 and February 1955. The bulk of the Belgian
Congo uranium ores and other uranium ores used by the United States were handled at
this site. The residue from the processing of these ores was temporarily stored at
Middlesex prior to its return to the vendor. There are indications that the site was
also used as an interim holding site for disposition of various research-related and
d.econtamination wastes. Following the termination of the uranium-sampling opera-
tions, the primary AEC activities at the plant involved the sampling and storage of
thorium materials and residue. All AEC activities at the site terminated in September
1967 with the conclusion of the decontamination of the site and certification of the
site for unrestricted disposal.

POST MED/AEC SITE USE

The site was used by the U.S. Marine Corps for their 6th Motor Transport Battalion
reserve training from 1969 to approximately 1975. The site is presently in the
custodial care of the DOE. Access is restricted by a 7-foot-high chain-link fence.

RADIOLOGICAL HISTORY

Prior to 1967, the AEC contracted Isotopes, Inc., to decontaminate the site. The AEC
Health and Nuclear Safety Branch performed a follow-up survey and additional
decontamination. Upon completion of this decontamination on September 2, 1967, Oak
Ridge Operations certified the site for unrestricted disposal. Decontamination
required sandblasting, vacuuming, detergent and acid washing, concrete chipping,
equipment removal, and in cases of severe contamination, building member removal.
Waste was transported by rail to a Nuclear Fuel Services licensed burial site at West
Valley, New York. A radiological survey was completed under the FUSRAP in May

1976.

Results of the 1976 survey indicate surface contamination levels on the former plant
site exceed the Nuclear Regulatory Commission guidelines, and radon concentration
levels exceed the nonoccupational maximum permissible concentration (10 CFR 20) in
some structures. These results indicate the possible need for extensive radon and
radon daughter measurements in structures both onsite and offsite over periods as
recommended in 10 CFR 712 for structures in Grand Junction, Colorado. As a result
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of an aerial survey conducted by EG&G for the DOE between May 20 and May 27,
1976, and followup ground surveys by ORNL, fwo additional properties were identified
that were contaminated by material handled at the Sampling Plant.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could involve excavation of soil at the site and
adjacent and nearby properties, and removal of buildings and equipment from the
sampling plant site. The DOE has proposed a two-stage remedial action at this site
and is in the process of obtaining local government and owner approval. The plan
would entail the cleanup of all offsite contaminated property and interim storage of
the contaminated material onsite until a disposal site is identified at which time the
entire site would be decontaminated. Seventy-seven-hundred cubic yards of contami-
nated materials would be produced. Estimated cost for this remedial action is

$48,000,000.

PROJECT STATUS

A radiological survey was performed in May 1976. The f{final report was issued in
November 1977. Additional offsite survey work is being conducted. The Assistant
Secretary for Environment has determined that remedial action is required. An
engineering evaluation report (Title I) and an environmental analysis report were
issued in July 1979. The DOE has drafted preliminary remedial action plans that
schedule the remedial action to begin in FY 1980 and a cooperative agreement
between the DOE, the Borough of Middlesex, and the State of New Jersey was signed
in December 1979. In addition, the NEPA process has been completed for remedial
actions at the Williams Street and Catholic Church properties and proposed remedial
actions have been approved (September 1979). Authority exists for implementation
under the Atomic Energy Act of 1954, as amended.
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NATIONAL GUARD ARMORY
CHICAGO, ILLINOIS

OWNER HISTORY
The property is owned by the State of Illinois.

SITE LOCATION
The armory is located at 52nd Street and Cottage Grove Avenue, Chicago, Illinois.

MED/AEC SITE USE

During the MED/AEC era, uranium was apparently used at the site and it is believed
that some type of uranium processing was performed. Personnel recall that the
grandstand surrounding the arena was used for storage of radioactive materials. The
use of the arena may have involved the chemical processing and metal casting of
uranium, Use of the facility was terminated in 1951.

POST MED/AEC SITE USE

Contaminated dirt from the arena was removed and at a later date additional dirt
removed and replaced with a concrete pad. It is currently in use as offices,
classrooms, and as storage and garage areas.

RADIOLOGICAL HISTORY

A survey was conducted under the FUSRAP during September and October 1978.
Surface contamination was found in 10 of over 160 rooms in the armory.
Contamination was generally in small localized spots except for Room 1 where it was
widespread. The highest alph% contaminationzwas 5x10° dis/min/100cm” and the
highest beta-gamma was 3.5x10” dis/min/100cm®., Contamination was also observed in
catch basins in a number of rooms. Air samples indicated radon concentrations below
maximum permissable concentration for uncontrolled areas. Analyses of soil samples
indicated results within the range of concentrations found in background samples.

Direct instrument and smear surveys indicate some contamination is still present
within the building. All of the contamination in Room 1 exceeds guidelines for
unrestricted use. Contamination in two catch basins in Room 1 exceeds guidelines.
Seven other locations throughout the building exceed guidelines. Radon concentrations
in air samples were normal and soil sample analyses showed no elevated readings above
background levels in soils. Other radioactive items such as radium dials were also

noted.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be indicated and could involve decontamination of building
surfaces and excavation of floor areas. Twenty-five cubic yards of contaminated
material would be produced. The estimated cost for this remedi~l action is $710,000.

PROJECT STATUS

A radiological survey was completed in October 1978. Draft survey reports have been
completed and final reports are being prepared. The Assistant Secretary for
Environment will make a determination of need following the final report. Authority

to implement remedial action will be required.

A.1R




- ——

OLIN CORPORATION
JOLIET, ILLINOIS

OWNER HISTORY

The site was originally owned by Blockson Chemical Company, which was sold in 1955
to Olin Mathieson Chemical Corporation, the present owner.

SITE LOCATION
The site consists of a single building used for a pilot plant operation in Joliet, lllinois.

MED/AEC SITE USE

The site was used during the period of 1951 to 1962 to conduct a development program
for the extraction of uranium from phosphoric acid.

POST MED/AEC SITE USE

The building (site) is presently being used to process phosphoric acid which contains
elevated levels of natural uranium.

RADIOLOGICAL HISTORY

The work at the site included operation of a small pilot plant for the extraction of
uranium from phosphoric acid. A radiological survey for the FUSRAP was conducted
from March to November 1978. A draft of the final report has been prepared and is
undergoing review,

Natural uranium contamination was found on the floors, overhead beams, and in the
tanks and equipment where chemicals were processed. Small areas exceed applicable
guidelines. Some contamination of the roof was found in which radium-226 was
identified. In some places contamination is easily removed. The extent to which the
contamination is due to the MED/AEC work because of the present operation is not

- known. Radon concentrations in air samples were normal. Results of analyses of soil

samples taken about the grounds adjacent to the buildings showed no elevated readings
above natural background in the soil.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and would involve decontamination of building
surfaces and equipment. Three-hundred cubic yards of contaminated material might
be produced. Estimated cost for this remedial action is $680,000.

" PROJECT STATUS

Upon completion of the radiological survey report, the Assistant Secretary for the
Environment will determine whether the site requires remedial action. Authority to
implement a remedial action will be required.
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PALOS PARK FOREST PRESERVE
COOK COUNTY, ILLINOIS

OWNER HISTORY

1942-1956: Leased by the U.S. Army Corp of Engineers from Cook County
Forest Preserve District
1956-Present: Cook County Forest Preserve District

SITE LOCATION

The park preserve is located in Cook County, approximately 5 miles east of Lemont,
Illinois. Within the park preserve, 20 acres were used for the MED/AEC activities.

MED/AEC SITE USE

The site contained two nuclear reactors and associated buildings and laboratories and a
radioactive waste burial facility. The first successful nuclear reactor, CP-1 at the
University of Chicago, was rebuilt as CP-2 at the site. The first heavy-water cooled
and moderated reactor, CP-3 (designated CP-3' when rebuilt) was also at the site.
Among the programs carried out at this site during and after World War II were fission
product separations, reactor physics, tritium recovery from irradiated lithium, and
studies of the metabolic effects of radionuclides on laboratory animals.

POST MED/AEC SITE USE

The site is currently utilized as part of the entire park forest preserve for recreational
activities.

RADIOLOGICAL HISTORY

In 1956, the Federal Government returned all of the 20 acres to the Forest Preserve
District. Before that time, the research reactors were decommissioned, radioactive
materials were removed from the site and remaining radioactive components, includ-
ing the reactor vessel, were encased in concrete and buried onsite. The empty
buildings were surveyed, decontaminated if necessary, and demolished. The waste
burial site was decommissioned by digging 8-foot-deep trenches around the perimeter
and filling them with concrete. A l-foot-thick concrete pad was poured over the top.
The plot was then covered with soil and seeded. By the summer of 1956, decommis-
_ sioning was complete, and the area was surveyed with state-of-the-art portable survey

equipment. No detectable surface contamination was found. A limited environmental
monitoring program was begun at the Palos site in 1954, continuing about every other
year until 1975.

-

An extensive radiological survey was conducted under the FUSRAP during 1977 which
showed that tritium was migrating from the former waste burial site,

Results of the 1977 survey indicate that the only significant pathway for exposure to
the public is tritiated water moving from the former waste burial site to a dolomite

aquifer and being consumed by individuals using the picnic wells on the preserve. The
possible dose to people from this pathway is estimated to be 0.7 mrem/year.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could involve excavation of contaminated material
and restoration, Estimated cost for this remedial action is $7,100,000.
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PROJECT STATUS -

A radiological survey was completed during 1977 and the final report was issued in
April 1978. The Assistant Secretary for Environment has determined that the site will
" require remedial action. Both an environmental analysis report and an engineering
evaluation report-Titie I have been completed and were issued in September 1979.
Additional authority is required to implement remedial action.
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ST. LOUIS AIRPORT
ST. LOUIS, MISSOURI
OWNER HISTORY '

1946-1973: U.S. Government
1973-Present: City of St. Louis, Airport Authority

SITE LOCATION

The storage site is a 21.7-acre tract located adjacent to the north boundary of the
Lambert-St. Louis International Airport. The site is approximately 15 miles northwest
of St. Louis.

LY

MED/AEC SITE USE

The site was used for storage of residues and contaminated scrap and equipment
generated by the Mallinckrodt Chemical Corporation, Destrehan Street Plant uranium-
processing operations during the period 1946 to 1953. Various residues were stored
. above ground and in the open, above ground in steel drums, and below ground in an
open concrete pit. Contaminated scrap and equipment were buried and later covered
with clean fill. During 1966.and 1967, all residues were removed from the site.

POST MED/AEC SITE USE

The site has remained unused since 1967 with access controlled by the airport
manager. Decontamination activities have taken place during 1969. Proposals have
been made by the NRC to relocate contaminated material from the formerly licensed
Latty Avenue site in Hazelwood, Missouri; and the St. Louis Airport Authority has
recommended development of the site as a driver-training course for the police
academy.

RADIOLOGICAL HISTORY

Wastes generated from uranium processing and other activities between 1947 and 1967
were stored onsite. In addition, 60 truck loads of contaminated scrap metal and a
contaminated vehicle were buried onsite. During 1966 and 1967, most of the stored
residues were sold and removed from the site. All onsite structures were razed and
buried onsite. Contaminated soil in the residue storage area was removed and 1 to 3
feet of clean fill spread over the site. A radiological survey for the FUSRAP was
conducted in August and November of 1978. Present access to the site is limited and
it is used to receive clean rocks and {ill. '

Contamination of the site is due to buried deposits of naturally occurring radionu-
clides, namely uranium-238, radium-226, and thorium-230. Averagé concentrations of
radon and radon daughters in air were well below guideline values for the general
public. Surface radiation guidelines are exceeded at 10 onsite locations and 2 offsite
locations in a ditch on the site side of an adjacent road north of the site. Soil along
the 1.orthern fence has been disturbed by burrowing animals and eroded by water
drainage. This contamination is the cause of the elevated surface beta-gamma and
external gamma radiation exposures found in these ditches. The guidelines for
external gamma exposure would be exceeded at five locations at the site if the area
were frequently occupied. Currently, access to the site is limited.
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REMEDIAL ACTION OPTIONS AND COSTS

Two remedial action options have been proposed. The first is stabilization and control
for which a cost estimate ranging from 1.5 to’'3 million dollars has been developed.
The second is removal of 180,000 cubic yards of the contaminated material and
restoration of the site at an estimated cost of $98,000,000.

PROJECT STATUS

A radiological survey was conducted in August and November 1978; the final report
was issued in September 1979. An environmental impact analysis was issued in July
1979 addressing proposed and alternative actions. No Title I design has been done.
Additional authority for the Assistant Secretary for Nuclear Energy to implement
remedial action is required.




SEAWAY INDUSTRIAL PARK
TONAWANDA, NEW YORK

OWNER HISTORY
Seaway Industrial Park Development Company, Inc,

SITE LOCATION e : : o

The site, covering 100 acres, is located in Tonawanda, New York, adjacent to the
Niagara River. It is primarily used as a landfill. Approximately 13 acres of the
landfill has been used for storage of radioactive materials. It is adjacent to the
Ashland Oil Company property, another formerly utilized MED/AEC site.

SITE USE .

In 1974, approximately 6,000 cubic yards of uranium-processing residue, comprised
essentially of low-grade uranium ore tailings, were excavated from the adjacent
Ashland Oil, Inc., property and dumped onto three areas of the landfill.

RADIOLOGICAL HISTORY

Since their initial transport to the site, the residues have been somewhat scattered and
mixed with clean soil by earthmoving and spreading associated with the landfill
operation. A radiological survey was conducted under the FUSRAP during August
1976. The survey indicated that radioactive material is being transported off-site by
surface runoff. An aerial survey was conducted in September 1979.

Results of the 1976 survey indicate external gamma, radon, and radon daughter levels
exceed guideline values over small areas of the landfill. However, these levels do not
present a health hazard under the current site use because of low exposure time to
landfill workers in the vicinity of the residues.

Potential health hazards could result from either conversion of the site use by
construction of buildings or from use of residues for fill at another site or as a
construction material. If a building were constructed in certain portions of the site,
radon daughter levels of 0.15 or higher could develop in the building.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could involve excavation of the residues from the
site, including a stream and drainage ditch. Thirty-nine-thousand cubic yards of
contaminated material would be produced. The estimated cost for this remedial
action is $24,000,000.

PROJECT STATUS

A radiological survey was completed in August 1976; the final report was issued in May
1978. The Assistant Secretary for Environment has determined that the site will
require remedial action. Additional authority for the Assistant Secretary for Nuclear
Energy to implement remedial action is required.
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SENECA ARMY DEPOT
ROMULUS, NEW YORK

OWNER HISTORY
The site is owned and operated by the U.S. Army.

SITE LOCATION

The depot consists of approximately 10,000 acres, of which approximately 20 acres
were involved in the MED activities. Th:s area consists of 11 munmons bunkers and
surrounding areas over which material was transported.

MED/AEC SITE USE

About 2,000 barrels of pitchblende ore were stored in [1 mumtxons bunkers during a
short perxod in the 1940s.

POST MED/AEC SITE USE

Upon removal of the ore, the bunkers reverted back to storage sites for ammunition
and have continued in this function since that time.

RADIOLOGICAL HISTORY

Since the original short-term storage of uranium ore in munitions bunkers, some
contamination of the interior surfaces of at least eight bunkers has been present. A
radiological survey was conducted under the FUSRAP during September 1976. The
survey indicated that the interior surfaces of at least eight of the bunkers have been
contaminated with uranium ore and as a consequence, natural uranium and its
daughters, including radium-226, may be found on these surfaces and on outdoor
surfaces near the entrances to these bunkers. :

Results of the 1976 survey indicate that the interior surfaces of at least eight of the
bunkers were contaminated with uranium ore. Direct alpha readings exceeded the
maximum guideline in some areas of each of the eight bunkers and transferable alpha
exceeded the maximum guideline in six. Transferable beta contamination in excess of
the guidelines was found in one area of the floor of one bunker. Radon daughter
concentrations exceed 0.03WL in six bunkers but all were less than 0.048WL. External
gamma radiation levels at one meter were below guideline values. The only
contaminated soil was found near the surface in small areas hear bunker entrances.
No health hazard exists because of the very low occupancy time of the bunkers.

Potentjal health hazards could result from exposure to radon and radon daughters
concentrations in the bunkers if occupancy times were to increase. While no crops are
currently grown on site, use of the contaminated soil for such a purpose could produce
additional human exposure.

" REMEDIAL ACTION OPTIONS AND COSTS

Remedial action is indicated and could involve thoroughly cleaning all floors, walls,
ceilings, vents, and drains. Contaminated soil outside the bunkers could be excavated.
Four-hundred cubic yards of contaminated material would be produced. The estimated

cost for this remedial action is $860,000.
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PROJECT STATUS

A radiological status survey was completed during September 1976; the final report
was issued in February 1979. The Assistant Secretary for Environment has determined
that the site will require remedial action. Authority to implement remedial action
exists under the Atomic Energy Act of 1954, as amended.
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SHPACK LANDEILL
NORTON, MASSACHUSETTS

OWNER HISTORY

The property is presently owned by Mrs. Isadore Shpack and had been owned by the
Shpack family before the suspected date of contamination.

SITE LOCATION

The site is located in Norton, Massachusetts, near the common corporate boundary of
Norton and Attleboro. Norton is approximately 15 miles northeast of Providence,
Rhode Island. The area of concern comprises approximately 5 acres.

MED/AEC SITE USE

The Shpack Landfill was a private landfill that received “industrial" wastes from local
operations. A NRC investigation determined that the former M&C Nuclear, Inc.,
Attleboro, Massachusetts (merged with Texas Instruments, Inc., in 1959) had used the
Shpack Landfill area for the disposal of trash and other material, including burning
zirconium ashes, associated with nuclear fuel operations conducted at the facility
from 1957 to 1966. The NRC investigation concluded that it is possible that the
aforementioned facility was the source of the major portion of the radioactive
material.

POST MED/AEC SITE USE

The landfill is now closed and the area is undeveloped. The surface presently contains
metal, brick, concrete, blocks, iron drums, plastics, and miscellaneous debris. The
area s poorly drained and covered with water part of the year.

RADIOLOGICAL HISTORY

On September 22, 1978, the NRC Region I Office was contacted by a concerned
citizen who had identified elevated (above background) radiation levels at the Shpack
Landfill site. A special investigation by the NRC from October through December
1978 verified the presence of radioactivity above background levels at the Shpack
Landfill. Gross alpha measurements of well water from the Shpack residence were
found to be within EPA Drinking Water Standards. An independent study conducted by
Brown University students produced results which were orders of magnitude higher
than the gross alpha measurements of the NRC study and far in excess of EPA
standards. The NRC, in conjunction with the State of Massachusetts, collected a
number of additional water samples and had them analyzed at a number of independent
laboratories. The results verified that well water in the area was not affected as all
well samples were below EPA standards. As a result, the NRC determined
contamination at the landfill posed no immediate hazard to human health but potential
for exposure did exist. Representatives from the DOE and ORNL visited the site and
performed a preliminary ground survey and EG&G, Inc.,, performed an aerial
radiological survey, The ground survey (July 24, 1979) concluded that the site was

contaminated with uranium- and radium-bearing materials and that the uranium was
primarily depleted uranjum, A full radiological survey was recommended. The aerial
survey (August 8 and 9, 1979) did not detect any radiation levels sxgmﬁcanﬂy abcve
those due to.natural background.

Results of studies completed to date indicate that the current use of the landfill does
" not pose an immediate hazard to human health but potential for exposure does exist.
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REMEDIAL ACTION OPTIONS AND COST

Remedial action may be required and could include excavation of contaminated soil.
A preliminary estimate indicated that approximately 4,500 cubic yards of contami-
nated material would be produced The estimated cost for this remedial action is
$2,200,000.

PROJECT STATUS

The DOE has asked ORNL to develop and implement a survey plan for the Shpack
landfill site. Upon completion of these efforts, a determination will be made by the
Assistant Secretary for Environment as to whether remedial action is required. A
determination as to whether additional authority is required to implement remedial
action is currently underway.
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UNIVERSAL CYCLOPS; INC.
ALIQUIPPA, PENNSYLVANIA

OWNER HISTORY

1942-1955: Vulcan Crucible Steel Company °
1955-1960: - Vulcan Crucible Steel of H. K. Porter
1960-1966: Vulcan-Kidd Steel of H. K. Porter

1966-Present: Vulcan Cyclops, Inc.

SITE LOCATION

The site is located in Aliquippa, Pennsylvania, and consists of one building and
surrounding areas.

MED/AEC SITE USE

Uranium billets were received, rolled into rods, boxed, and shipped out. This site
consisted of a rolling mill, two furnaces for heating, and cutting and extruding
equipment. The finished rods were stored in boxcars after being transferred to the
receiving and shipping room for weighing. The building is one story over- 30 feet high
"with part concrete, part dirt, and part metal fioor.

POST MED/AEC SITE USE

Portions of the building are presently leased to Heritage Box Company and Precision-
Kidd for use as storage areas.

RADIOLOGICAL HISTORY

During February 1949, dust samples at the mill were collected by representatives of
the New York Operations Office-AEC. From data obtained from these samples, it was
apparent that the entire group of employees was exposed to concentrations of alpha-
emitting dust that were above the preferred level. Recommended corrective actions
were provided to the Vulcan Crucible Steel Company. A follow-up survey was made
and required decontamination and equipment disposition defined. Decontamination
was completed by March 1950. A radiological survey was conducted under the
FUSRAP during May 1978.

Results of the 1978 survey indicate some contamination is still present in the building.
Floor areas and overhead beams showed transferable natural uranium contamination.
Radon concentrations in air were normal. Only one soil sample contained elevated
levels of uranium. Current use of the building does not present a health hazard.
However, cleaning or demolition of the building could cause significant exposure.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve excavation of a small amount of
soi! and decontamination of one building. Fifty-five cubic yards of contaminated
material would be produced. The estimated cost for this remedial action is

$1,000,000.

PROJECT STATUS , - - L .o i
A radiological survey was completed in May 1978. A draft report has been issued and
is undergoing review. Upon issuance of the final report, a determination will be made
by the Assistant Secretary for Environment as to whether remedial action is required.
Additional authority to implement remedial action is required.




VENTRON CORPORATION
BEVERLY, MASSACHUSETTS

OWNER HISTORY

1942-1965: Metal Hydrides Corporation
1965-1976: Ventron Corporation
1976-Present: Thioko! Corporation

SITE LOCATION

The site is located in Beverly, Massachusetts, approximately 15 miles northeast of
Boston. Three buildings were used for MED/AEC-related work.

MED/AEC SITE USE

From 1942 to 1948, Metal Hydrides Corporation was under contract to the MED and
the AEC for conversion of uranium oxide to uranium metal powder, using calcium
hydride. The method was proven at Metal Hydrides Corporation earlier in 1941. As
better methods for production of uranium metal were developed, Metal Hydrides
Corporation shifted their operations toward recovering uranium scrap and turnings
from the slug fabrication plant at Hanford. Two wooden buildings that contained the
foundry facilities were demolished some time between 19438 and 1950. Two other
buildings have been erected at these locations. The remaining original building
contained furnace and leaching facilities, a mixing room, a drying room, and analytical
laboratories. ‘

RADIOLOGICAL HISTORY

A radiation survey conducted in 1948 listed as contaminated the two foundry buildings
and various pieces of equipment. As a result of that survey, it was recommended that
painted surfaces be cleaned by sandblasting and contaminated concrete floor and
platform materials be removed.

A visit to the site for exploratory measurements was made ‘in January 1977 by Oak
Ridge Operations and ORNL personnel. It was determined, based on the ‘results of the
exploratory measurements, that a complete radiological survey of the entire site

should be performed.

Based on the 1977 exploratory measurements, soil and building contamination above
background levels exist at the site. The degree and extent of the contamination will
be determined from a complete radiological survey. '

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve excavation of contaminated soil
and decontamination of building floors and surfaces. A preliminary estimate indicated
that 100 cubic yards of contaminated material would be produced. The estimated cost

for this remedial action is $880,000.

PROJECT STATUS

A radiological survey is scheduled. Upon completion of the survey, a determination
will be made by the Assistant Secretary for Environment as to whether remedial
action is required. Additional authority to implement remedial action is required.
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WATERTOWN ARSENAL
WATERTOWN, MASSACHUSETTS
OWNER HISTORY

1946-1967: U.S. Government
1967-Present: Watertown Redevelopment Corporation

SITE LOCATION

The site is located adjacent to the current boundary of the Watertown Arsenal in
Watertown, Massachusetts, approximately 5 miles west of Boston. Only one building
has been cenfirmed as being utilized for the the AEC activities; however, several
additional buildings may have been.

MED/AEC SITE USE

The Massachusetts Institute of Technology (MIT) operated a laboratory and a uranium
ore testing facility for the AEC in a now-demolished building at the Watertown
Arsenal. A modified ion exchange technique for production of U,0,, which employed
a fluidized bed system, was developed at this site. Initial researd? oé African ores was
conducted at MIT in Cambridge. The activity was transierred to the Watertown
Arsenal (building 421) in 1946. MIT conducted the research activities until 1950 at
which time American Cyanamid took responsibility for the functions of the site. In
1953, the AEC activities at Watertown Arsenal, building 421, were transferred to a
new facility.

POST MED/AEC SITE USE

The site has been transferred to the Watertown Redevelopment Corporation and is
presently unused. Only the concrete pad of building 421 remains. Operations involving
uranium are continuing in other areas of the arsenal.

RADIOLOGICAL HISTORY

The AEC Chicago Operations and Argonne National Laboratory (ANL) completed a
comprehensive radiological survey of the portion of the arsenal (building 421 and
surrounding area) used for the AEC activities. Direct instrument surveys of the pad of
building 421 and south wall of building 331 (nearest building to the pad) identified
three small spots on the pad that exceed the proposed ANSI standard No. N13.12.
Smears indicated that the contamination was fixed and the analysis of one sample
identified the contamination to be from natural uranium. Other direct instrument
measurements taken showed no readings above natural background. Analyses of soil
'samples, water samples, and measurements of radon in the air gave no indication of
radiation above natural background.

During the ANL radiological assessment of the building 421 site, it was discovered that
several additional buildings and facilities were involved in uranium operations during
the MED/AEC era. This included buildings 34 and 41, which have been razed. Both
building sites are within the confines of the arsenal area, though they have been turned
over to the Watertown Redevelopment Corporation. There is no evidence of a
radiological survey being performed for these two buildings. 'In addition, there is an
area on the north side of Arsenal Street that had been used for uranium storage and as
a burn area. A survey was made in this area by Watertown Arsenal Radiation Safety
personne] in 1973. Their investigation revealed a significant amount of contamination
on the pad and a need for a more comprehensive survey of the area. The DOE plans to



survey the area north of Arsenal Street and the pads of buildings 34 and 41 during
1980. These areas were used by the Army for uranium storage and as a burn area.

Based on the preliminary surveys, the contamination is at an acceptable level and does
not represent a hazard to the general population. However, if site use is changed,

there is a potential for excessive exposure.

REMEDIAL ACTION OPTIONS AND COSTS

Remedial action may be required and could involve excavation of soil and decontami-
nation of the concrete pad. Two-hundred-sixty cubic yards of contaminated material
would be produced. Estimated cost for this remedial action is $630,000.

1

PROJECT STATUS

Additional radiological sur‘vey work is scheduled for FY 1980. Upon completion of this
survey, the Assistant Secretary for Environment will determine whether remedial
action is required. Additional authority to implement remedial action is required.

+U.S. GOVERNMENT PRINTING OFFICE: 1980640-351/018
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Mminfec. ¢ AX.- o

Department of Energy
. y Oak Ridge Operations
P. 0. Box E
Oak Ridge, Tennessee 37831

March 24, 1986

Mr. Joseph F. Nemec
Program Manager - FUSRAP
Bechtel National, Inc.
P.0. Box 350

Oak Ridge, TN 37831

Dear Mr. Nemec:

FUSRAP PROTOCOLS

Enclosed for your information and use is one copy each of the current
revisions of the FUSRAP summary protocol, the FUSRAP designation/elimination
protocol, and the FUSRAP verification and certification protocol.

These documents, in combination with the latest revision of the

Energy Systems Acquisition Project Plan for FUSRAP, detail procedures,
requirements, and responsibilities for each phase of the remedial

action program effort. '

If there are any questions, please call me.

Sincerely,

E. K Kelleo

E. L. Keller, Director
Technical Services Division
CE-53:Keller

Enc]osureé:
As stated
cc w/encls.:

P. Merry-Libby, ANL
W. Latham, AD-421
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SUMMARY PROTOCOL
IDENTIFICATION -~ DESIGNATION
REMEDIAL ACTION - CERTIFICATION

INTRODUCTION

This summary protocol describes those activities necessary for
accomplishing the Formerly Utilized Sites Remedial Action Program
objective, which is to ensure that sites formerly used by the
Manhattan Engineer District and the Atomic Energy Commission are not
contaminated with radioactive residues that may present a radiological
hazard to the general public. This summary protocol is presented in
four phases: Preliminary Analyses (identifying potentially
contaminated sites), Radiological Evaluation and Designation
(evaluating the radiological condition of the site and determining if
remedial action is needed), Engineering and Remedial Action* (site
characterization and planning, selecting, engineering, and
implementing the action), and Certification of Site Conditions
(verifying site conditions and archiving the records that document the
results of remedial action). Additional guidance is provided on the
first two phases and the fourth phase respectively in two supplements
to this protocol entitled FUSRAP Designation/Elimination Protocol
(Supplement No. 1) and the FUSRAP Verification and Certification
Protocol (Supplement No. 2). Additional details regarding
implementation of the third phase of the program are provided in the
report Energy Systems Acquisition Project Plan-FUSRAP (Revision J1)"
April 1985, and subsequent revisions.

*Remedial action may involve decontamination or stabilization and
restricted use through institutional control or physical modifica-
tions.
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Appendix A is a flow diagram with decision points and assignment
of responsibilities for specific program activities. A1l phases
except the Engineering and Remedial Action Phase are outlined in some
detail and covered in the enclosed flow charts. Only a brief
discussion of the Engineering and Remedial Action Phase is contained
in this protocol (see "Energy Systems Acquisition Project Plan--
Formerly Utilized Sites Remedial Action Program, Revision 1," Steps 3
through 7, April 1985).

This protocol places the primary emphasis on contaminated sites or
potentially contaminated sites for which there is existing authority
that will permit DOE to perform remedial action at the site. However,
the section on the first phase of this brotoco] also discusses the
actions taken with regard to sites for which DOE is unable to
establish remedial action authority. In the interest of efficiency
and economy of operation, this protocol 1imits the amount of
radiological survey data collected during the first two phases of the
protocol to the minimum needed to determine if a site should be
included in the program or eliminated from it. Any additional
radiological data needed for project engineering will be accomplished
during the engineering and remedial action phase of the operation.
Similar guidance is provided for engineering of the remedial action to
ensure that the magnitude and cost of the engineering, planning, and
environmental reviews do not exceed the worth or the beneficial effect
of the action. Throughout this process, the professional judgment of
~ the radiological survey personnel and the engineering and project
management personnel is utilized, with guidance from the DOE Division
of Facility and Site Decommissioning Projects (DFSD) to determine the
level of survey, engineering, and/or. environmental work required to
achieve the associated goals.

In order to ensure that any remedial action completed is preformed to
comply with and meet appropriate standards and guidelines, the last
phase, Certification Phase, includes a verification activity. The
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goal of this phase is also to ensure through proper documentation that
each remedial action is adequately documented and archived so that a
permanent record of its final radiological condition will always be
available.

SUMMARY PROTOCOL

The following narrative was prepared, along with Figure I--
Preliminary Analyses, Figure II--Radiological Evaluation and
Designation and Figure III--Engineering and Remedial Action and
Certification of Site Condition (attached), to describe DOE protocols
for determining if a site warrants consideration for remedial action.

The narrative is subdivided to follow these figures. As can be noted
in Figures I, II, and III, the decision point that is the transition

from one phase to the next is repeated on these figures but is
discussed in the narrative in the earlier of the two phases.

PRELIMINARY ANALYSES PHASE

During this phase of the program, sites are identified and
evaluated to determine if they can be designated (included in) or
eliminated from the remedial action program, or if a radiological
survey of the site is required to more clearly define the radiological
condition of the site to support this decision. This phase has five
steps that include two decision points. This phase of the program is
conducted by DOE-DFSD with assistance from a technical support
contractor, a radiological survey contractor, and an aerial survey
contractor as appropriate. |

Step 1 - Data Collection and Site Identification

During this step, information sources are identified and
investigated by the DOE-DFSD Technical Support Contractor. These
sources include input from individuals or organizations and historical
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SUMMARY FLOW SHEET FOR PRELIMINARY ANALYSES PHASE OF
FUSRAP REMEDIAL ACTION PROTOCOL
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records. While input from individuals and organizations is actively
sought and has provided much useful data, MED/AEC operating records
provide, by far, the more usable data. Records associated with MED
and AEC operations stored at various DOE and contractor records
centers, the National and Regional Archives, and other agency records
centers (such as NRC license records) located throughout the country,
are scanned to determine if they are pertinent to the FUSRAP
investigations. Records groups identified as possib]e'sources of data
are reviewed and available contracts, operating records,.and records
of previous radiological surveys are assembled. The level or detail

of the reviews for specific groups of records depends on the
importance of the records to the program. The more 1ike1yhfhéf héw bf -
additional data will be found in a specific set or group of records
the more detailed the review of the records will be. Information from
these sources is used to develop a 1ist of potential FUSRAP sites that
is updated as new data is collected. Ownership data are collected,
wherever possible, especially for those sites determined to be highly
probable candidates for FUSRAP.

In some cases, copies of pertinent materials are made and
maintained for the record; in other cases, the location and a general
description of the records are recorded. A data management system is
utilized to keep track of records reviewed, identified, and collected.

Step 2 - Historical Data Analysis

During this step, site-specific data collected during records
searches and investigations are reviewed and analyzed by the
contractor to determine the potential for contamination and DOE
authority to conduct remedial action at the site. Potential for
contamination is considered significant if the records indicated

~that: (1) the MED/AEC onsite operations were large, that is conducted

over many years and/or the contractor processed large quantities of
material; (2) the site had a history of onsite burial of radioactive
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material; or (3) radiological data suggests the site is contaminated
and/or input from cognizant individuals suggests that the site is
contaminated. Contamination is considered possible if the historical
data indicates AEC operations could have resulted in the site being
contaminated and there is 1ittle or no data to indicate the site was

ever decontaminated. Potential for contamination is considered low or
[ R Wi M cay L L

improbable if only small quantities of radioactive materials were
handled, work on the site for MED/AEC for a very short period of time,
and/or previous surveys adequately demonstrate deéohtémidatibn was
accomplished. Experience suggests that, for the most'pért- the
potential for contamination is somewhat proportional to the quant1t1es
of data or records identified for a specific site, 1. e. the more
material processed at a site the moré records were generated during
shipping, billing, processing, etc. As a result, uniess there is
-evidence to suggest otherwise, if only small amounts of information
can be identified on a specific site, it is normally assumed that the
site only operated for a short period of time or used small quantities
of active material. |

Generally, only sites in the first two categories will be
considered for radiological survey or the remedial action program.
Those sites having low potential for contamination will normally be
eliminated from the program.

The contractor will also review and analyze the records and
assemble materials that provide information regarding DOE authority
for remedial action. The contractor will interface with DOE General
Counsel to obtain guidance regarding pertinent’ material needed to
determine if authority exists and will provide available records to
the General Counsel's office to obtain preliminary findings to be used
in the contractor's recommendation for inclusion. The recommendation
report will include a brief description of the former activities
conducted at the site and those data used as a basis for the
recommendations provided in the report. Those recommendations or
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findings of the contractor will indicate the potential for residual
radioactive material being found at the site and if DOE has existing
authority to conduct remedial action at the site. Sites for which
there is potential for contamination but no DOE authority has been
established are handled in several ways or categories. The first
category of sites are those for which it is clear that DOE has no
existing authority or that it is unlikely that additional records
review will identify any information to provide such authority. The
states_and or other Federal agencies, as appropriate, are provided
information on the sites in this category so that they can take
appropriate actions. These sites are eliminated from FUSRAP. .The
other group includes those sites for which continuihg'records reviews
may provide additional datd on which to base an authorify .
determination. -Sites in this category are held until there is
sufficient data to provide authority or until the likelihood of
identifying additional pertinent records is sufficiently low that the
site is placed in the first group. The contractor will also search
records to determine if a needed action should be covered by programs
other than FUSRAP.

Step 3 - Decision Point: DOE Division of Facility and Site Decom-
missioning Projects (DOFSD) Determines Need for Additional

Investigation

During this step, DOE-DFSD staff utilize the information assembled
and developed by the Technical Support Contractor to determine if the
site should be visited and a preliminary onsite survey and/or mobile
gamma scan or aerial survey conducted, if activities regarding the
site should be terminated, or if the site should be held for future
consideration. '

Site visits and preliminary surveys will be conducted at sites
that could be contaminated with material from MED/AEC operations and
for wnhich DOE has authority to conduct remedial action if it is
determined to be necessary and/or where an imminent hazard may exist.
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Wide area surveys (aerial or mobile gamma scans) will be conducted at
sites where records or survey data indicate offsite areas may have
been affected and the potential contamination is such that wide area
surveys will detect it. Sites are handled as discussed above if
contamiﬁatiqn is possible but DOE has no authority for remedial action.

DOE may terminate investigations and close files on a site if the
potential for contamination is low or the site is clearly under the
"jurisdiction of a program other than FUSRAP. Similarly, if the site
is currently licensed for the same activities conducted under MED/AEC
and contamination resulting from licensed work is indistinguishablé
from that caused by MED/AEC, DOE activities relating to the site will
be terminated. S o

If during this step DOE determines that initial radiological
jnvestigations are required, the Technical Support Contractor is
tasked to identify the current site owner and 2 site contact if the
jnformation is not already available. DOE selects and assigns a
survey contractor(s) to conduct the rgquifed onsite investigations,
then notifies the owner and makes arrangements for site visits. For
sites in the Hold for Future Consideration or Terminate Activity
categories, no owner contact will be needed unless the owner was
previously made aware of the investigations. Sites in the Hold for
Future Considerations category will be assessed as more data are
available and recategorized as appropriate.

Step 4 - Initial Radiological Investigations

This step involves site visits and wide area surveys at the sites
jdentified in Step 3 that require additional investigation. These
activities are necessary to assemble data required to include or
eliminate the site from the program or to determine the need for a
more comprehensive radiological evaluation of the site, and to
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determine if there is offsite contamination. Site visits are
conducted to determine current site use, to determine if an imminent
hazard exists, to obtain a preliminary assessment of the radiological
condition of the site, and collect data that will be used by DOE to
determine if the site can be eliminated from or included in the
progrém without implementing a more comprehensive survey.

The site visit is a multipurpose operation conducted by the
assigned survey contractor and, in some cases, a DOE representative.
During this visit, the owners or lessees are provided a brief
description of the program and the purpose of the 1nvest1gat1on. The
survey team determines the current use of the site and ‘any expectedfﬂ?"
changes in use. A cursory walk over survey is performed to aid DOE in
determining if further activity is needed at the site to ensure that
the health and safety of the public is protected, and to ensure that
there is no imminent hazard resulting from former MED/AEC operations.
The cursory survey may involve gamma, alpha, and/or beta-gamma
measurements and some air, water, or soil sampling if felt necessary
by onsite survey personnel. The survey contractor should collect
sufficient data to provide descriptions of the facility's physical and
radiological condition to support a survey plan (if DOE determines
that a radiological evaluation survey is needed) or a designation for
remedial action (if it is appropriate). This effort should be limited
to 1 day or less if possible. Following the visit, the survey
contractor will be responsible for providing a draft preliminary
survey feport to DOE within 1 month (unless otherwise directed) after
the visit. The report should contain the contractor's suggestions
regarding need for additional surveys.

For those areas determined to need wide area surveying to
determine if offsite surveys are needed, two types of surveys may be
utilized, aerial and mobile gamma scanning. The aerial survey is
conducted using a helicopter or fixed wing aircraft and covers very
large areas and identifies the general area(s) of contamination. The

L
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gamma scan is a mobile-based survey conducted along streets, alleys,
and other accessible roadways throughout the area. " Individual
properties having radiological anomalies can be identified using
mobile gamma scanning techniques. Following completion of wide area
surveys, the survey contractor will prepare a report providing the
results of the survey and recommendations concerning the potential for
offsite contamination. If there is no indication of.offsite. . . .. .. .. 5.,
contamination, the aerial aﬁd/or mobile gamma survey reports may
suffice to document the findings and offsite survey efforts will be
terminated. If the wide area surveys provide positive indications of
the _presence of offsite contamination potentially due to DOE
predecessor activities, DOE will determine if further radiological .
characterization is required, or if the area can be designated on the
basis of wide area survey data alone. Where additional offsite
investigations are required the survey contractor or technical
assistance contractor, as appropriate, will be tasked by DOE to
identify owners of the properties involved. DOE will notify the owner
of the findings and proposed actions if necessary.

Step 5 - Decision Point: DOE Division of Facility and Site Decom-
missioning (DFSD) PrOJects Determines Need for Survey Data or
Remedial Action

Upon receipt of the site visit and preliminary survey report, DOE
reviews the report and recommendations, and, giving due consideration
to those data provided by the records searches, will categorize each
site either for inclusion in the radio]ogita] survey program, or
direct inclusion in the remedial action program, or elimination from

the program.

Sites will be included for remedial action if DOE has authority
for remedial action and data indicate that the potential for
contamination is significant and the preliminary survey demonstrates
that the contamination is clearly above guidelines. In this case, any
additional survey work will be performed during the engineering phase
of the task.

10
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If DOE-DFSD determines the site visit and preliminary survey
results, along with the historical data are sufficient to verify that
the radiological condition of the site is within appropriate
guidelines or that the site conditions are controlled by license or
appropriate restrictions, the site is eliminated from the program.
Sites in this category are processed for elimination and the findings
that the radiological condition of the site is acceptable for~
unrestricted use or,'as necessary, for controlled use, are documented
and archived.

Sites that can neither be included or eliminated from the remedial
action program are scheduled for preinclusion site radio]qgipa]
evaluation surveys to better characteriie their radiological .
condition. When DOE-DFSD assigns a radiological survey contractor to
complete the survey, DOE-DFSD will provide the contractor a surQey
priority for the subject site. Three categories are proposed for
assigning survey priorities to sites. First priority sites (those to
be scheduled for survey first) are sites for which DOE has authority
(through the Atomic Energy Act or Congressional mandate) for remedial
action and:

0 Preliminary survey data indicate that the site may be
contaminated and records suggest the potential for
contamination from MED/AEC operations is significant; or

0 Survey data identify radiation clearly above background and
records indicate it resulted from MED/AEC operations.

Second priority is assigned to sites for which DOE has authority
and preliminary survey data indicate contamination is related to
MED/AEC work and may be present in quantities that can exceed
guidelines. '

Third priority is assigned to those sites where that the

preliminary data indicate radiation levels are clearly above
background; but it is not clear from the data collected that the

11
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radioactivity is from former MED/AEC operations; that is, DOE
authority to conduct remedial action is not clear cut. Surveys at
third priority sites will be conducted to confirm authority as well as
to determine the need for remedial action. If authority is confirmed,
the site will be forwarded to the next appropriate step. If the site
is contaminated and authority is not confirmed, DOE activities will be
terminated, and the appropriate State or Federal agency having
jurisdiction will be notified.

RADIOLOGICAL EVALUATION AND DESTIGNATION PHASE

The purpose of this phase is to further evaluate the radiological
conditions of the site by more comprehensive surveys, to compare the
conditions to applicable guidelines and standards, to determine the
potential for exposure and, ultimately, to determine if there is a
need for remedial action.

During this phase, the radiological surveys are conducted at sites
where those data collected during the Preliminary Analysis Phase are
not sufficient to include or eliminate sites from the program. As
with previous activities, every effort is made to conduct only as much
survey work as is necessary to obtain sufficient data to make a
designation determination. Detérmining the extent of survey activity
is the responsibility of the radiological survey team leader. In

-

addition, an engineering contractor representative(s) may work with
the survey contractor(s) both before and during the survey(s) to
ensure the data collected will be of use for engineering work that may
be needed. In some cases, whéere agreed upon between DOE-DFSD and the
DOE Oak Ridge Operations Office Technical Services Division (OR-TSD),
the comprehensive survey will be thorough enough to provide the basis
for the engineering bid request for remedial éction.

The radiological evaluation and desiéﬁation phase of the program
contains two steps: the Radiological Evaluation Survey for

12,
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Designation and the Decision Point (see Figure II, Step 1 and
Step 2). However, the radiological evaluation survey is further
divided into two subelements.

Step 1 - Radiological Evaluation Survey for Designation

The radiological evaluation survey is subdivided into
(1) Systematic and Extended Survey, the onsite survey effort; and
(2) Document Findings, the report preparation effort. The onsite
survey effort is organized in stages that increase in complexity as
they proceed from left to right on the flow chart (Figure II). Each
stage represents a part of the survey program and, if conducted, are
conducted as part of the same onsite survey. The radiological survey
team leader is responsible for the decision to implement more
comprehensive stages of the survey activity. This responsibility
includes the decision to conduct the extended survey (i.e., biased
measurementé) in selected areas of the site or to remove minor
contamination as part of the survey.

Systematic and Extended Survey. The systematic stage of the

survey is, as its name implies, a radiological survey involving
- systematic and preplanned sampling and direct radiation measurements

over a predesigned grid network. These surveys may be of structures
or outside areas. The measurements taken can include:

0 Gamma, beta, and alpha scans and grid point measurements
(fixed and removable); (grounds, buildings, and/or equipment)

0 Air samples and analyses (Grab samples);

0 Soil samples and analyses; (surface and subsurface)

) Water samples and analyses; (surface and ground water)and

0 Background measurements.

13
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While the survey may include all or any combination of these
measurements, it will primarily be the judgment of the radiological
survey team leader to determine which and how many measurements are
needed. The survey team leader will interact with the engineering
contractor representative* as required in planning the survey and will
provide a survey plan to DOE-DFSD prior to the survey. This plan will
document the measurements to be performed during the systematic survey
and briefly indicate un@er what conditions the extended effort (biased
sampling) will be coﬁpleted. Whenever possible, survey results will
be forwarded for final analysis and recommendations as to inclusion or
ekimination based on the results of the systematic stage of the
survey. This decision will be based on or guided by pre—estab11shed
criteria approved by DOE-DFSD (Appendix B). For isotopes other than
radium-226 and thorium isotopes, the soil concentration 1imits must be
calculated (Appendix B). This calculation is done by the radiological
support contractor with the assistance of the criteria development
contractor (ANL). At some future time, EPA is expected to issue
guidelines or standards for residual radioactive materials in the
environment. These guidelines will be applied as appropriate.

Where systematic surveys do not provide sufficient data to support
this decision, based on indicated action levels, the survey will be
extended. The decision whether or not to subject the property to more
comprehensive data collection (biased sampling) is made in the field
by the radiological survey team leader. These judgments by the
radiological survey team leader are important to the success of this
approach to the survey process and require the presence of a
well-qualified survey team leader.

*Engineering contractor is the Formerly Utilized Sites Remedial
Action Program Management Contractor (PMC).

15
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As indicated, the survey is extended to include more detailed
measurement techniques only when the systematic effort cannot provide

sufficient data to determine if the site exceeds applicable

guidelines. The extended survey may include:

) Additional gamma and beta-gamma measurements over a smaller
grid to more clearly identify the extent of the contamination;

0 Alpha measurements (fixed and removable) of floors and walls
and, in some cases, ceilings to define contamination in or on
building materials to provide information regarding surface
contamination; T

] Sampling of building material to assist in.defining.the
source of the contamination and in determining if it is
derived from MED/AEC activities;

0 Radon and radon daughter monitoring or sampling for other
radionuclides in the air over several days to determine if
action levels are exceeded;

0  Additional soil sampling and subsurface sampling in areas
where anomalies may exist;

0 Surface and §round water sampling on and/or off the site; and

0 Air sampling on and off the site.

It is essential that the extended survey be detailed enough to
determine if the condition of the site can be certified to meet
guidelines or if the site must be included in the remedial action

program.

Document Findings. If, after the evaluation survey the survey
contractor believes the site radiological conditions meet established
criteria for the site, the contractor should document fts findings,
including the results of the survey and the description of any
material removed from the site. The report should include the survey
contractor's recommendations regarding additional DOE or government
involvement at the site. The survey contractor will similarly
document the' results of the surveys for the sites that contain

16



radioactive residues that exceed appropriate guidelines or standards.
In addition to documenting the sites radiological condition and

remedial action recommendations, these reports should briefly assess
the potential for human exposure and associated health effects or

risks.

Step 2 - Decision Point: DOE-Division of Facility and Site Decom-

missioning (DFSD) Projects Determines if Site Should Be
Designated for Remedia] Action .

During this step, DOE-DFSD staff will review &1] thé data
collected on each site and determine whether the site should be
included or eliminated from the remedial action program.

If DOE-DFSD determines that radiation levels at the site exceed
applicable guidelines or standards, the site will be designated for
remedial action by notification from the Director of the Office of
Remedial Action and Waste Technology to the Manager of Oak Ridge
Operations Office. This designation provides the FUSRAP office in Oak
Ridge (OR-TSD) the authority to proceed with the remedial action
process. Remedial measures to be considered for a designated site
will include restricted use and stabilization on site as well as
decontamination of the site. As part of the designation provided to
OR-TSD, DOE-DFSD will assign a remedial action priority to the site.*
Other guidance will be provided by DOE-DFSD to OR-TSD with the site

*Headquarters will assign each designated site a high, medium, or low
priority for remedial action. (see Appendix C) These priorities
are assigned considering the potential for public exposure to
radiation (dose), the potential for migration of the contaminants,
and property use. The final remedial action scheduling priorities
determined by OR-TSD with approval from DOE-DFSD take into account
the designation priorities as well as other factors including but
not limited to: Congressional mandates, availability of a disposal
site, coincidence (proximity of projects), available funding and so
forth.

17
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designation as may be appropriate; e.g., criteria for remedial action,
remedial action options to be considered, and cost/benefit
considerations. Simultaneous with designation of the site, DOE-DFSD
will notify the owner of the site and appropriate state, local, and
Federal agencies and authorities of the findings and plans. In all
cases the Department will notify the Environmental Protection Agency
of designation actions.

If DOE-DFSD determines from review of the survey data that tﬁe
site meets the applicable guidelines the findings will be documented
and archived according to this protocol. If the site does not meet
the DOE criteria but for one of the reasons stated above cannot be ‘
included- in FUSRAP, the appropriate Federal or state agency w111 be o
notified to insure that proper consideration will be given to the site
under other assessment efforts.

ENGINEERING AND REMEDIAL ACTION PHASE

The Engineering and Remedial Action Phase of this protocol
encompasses conceptual and preliminary engineering activities as well

as other activities necessary for the completion of the remedial
action and establishment of the disposal site. The activities are to:

0 Define and evaluate options for remedial action;

o Obtain required site-specific environmental and radiological
characterization data;

) Select the preferred and alternative remedial actions to be
assessed during the National Environmental Policy Act (NEPA)

analysis;

0 Identify environmental impacts and mitigating measures to be
assessed during the NEPA analysis;

0 Select the preferred remedial action option;

) Prepare the final engineering design (Title II) of the
options;

18
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0 Implement the selected remedial action and waste disposal
action; and

0 Prepare the final report and assemble material for the
certification docket (see Appendix D).

Imp]ementétion of this phase (Figure III) is the responsibility of
the OR-TSD, the FUSRAP Project Management Contractor (PMC), and the
FUSRAP NEPA Process Contractor. More detail is presented in the OR
report, "Energy Acquisition Project Plan - Formerly Utilized Sites
Remedial Action Program.® The general flow chart of activities
associated with this phase are shown in Appendix E (steps 3 through
7). The need for and level of preremedial action analyses and
preliminary engineering is dependent on many factors including
institutional and other nontechnical factors that may dictate the
final selection of remedial action options. In such cases, the
preparation of certain documents and/or such things as geological
investigations may not be required. Decisions regarding the level and
need for site-specific studies will be made by OR-TSD with input as
needed from DFSD. OR-TSD will provide DOE-DFSD a site-specific
project completion report for each remedial action project and prepare
a certification docket* for the site.

OR-TSD will interface with DOE-DFSD on all key decisions such as
remedial action selection and will supply periodic program status
reports. Accomplishment of site decontamination to meet unrestricted
use criteria or the achievement of site restrictions and adequate
institutional control of residual contamination is the responsibility
of OR-TSD.

*The contents of the certification docket are discussed in Appendix D
and in the FUSRAP Certification/Verification Supplemented Protocol.
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SUMMARY FLOW SHEET FOR THE ENGINEERING AND REMEDIAL ACTION

PHASE AND CERTIFY SITE CONDITION PHASE OF THE FUSRAP REMEDIAL ACTION PROTOCOL
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CERTIFICATION OF SITE CONDITiON PHASE

The Certification Phase is the responsibility of DOE-DFSD and
OR-TSD. It utilizes data from the Remedial Action Phase as well as

the other phases of the protocol especially the post-remedial action
report or project compietion report and involves three interrelated

steps:

0 Independent verification of the remedial action
0 Decision on the adequacy of the remedial action
0 Certification process | -
- Notification of concerned parties and the issuing of a
Federal Register Notice and

- Completion of the Certification Docket and arch1v1ng of
the docket

These activities are described in detail in the Verification and
Certification Protocol (Supplement 2 to this Protocol).

Step 1 - Independent Verification

An Independent Verification Contractor (IVC) contracted by DFSD,
reviews the remedial action activities and conducts verification
surveys as necessary to confirm the adequacy of the remedial action
and/or the procedures used by the PMC to certify the site's
condition. The IVC coordinates with the PMC and OR-TSD during the
verification activity, but, is managed and contracted by DFSD to
maintain independence and insure no conflict of interest. An interim
verification letter is prov1ded by the contractor to OR-TSD and DFSD
upon completion of the initial analysis of the remedial action at a
specific site within four weeks after completion of the remedial
" action. The final verification report is submitted sometime

thereafter.
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Step 2 - Decision Point: DOE Determines If Site Conditions Meet

Specific Criteria for the Remedial Action

On the basis of the data provided during and after the remedial
action by the PMC including the Post-Remedial Action Report and the
information provided by the IVC, OR-TSD, with approval from DFSD,
determines if the site was adequatgly decontaminated and meets DOE
guidelines. This decision point is actually a continuous process that
is conducted in conjunction with the verification activity and the
certification process steps. DOE interacts regularly with the PMC and
the IVC during the conduct of the remedial action and the '
post-remedial action and verification reviews and surveys. This
interaction is necessary to insure that any conflicts bfrﬁiscfebencies
that are identified are expeditiously resolved: The preparation of
the certification docket, certification statement and associated draft
Federal Register notice is conducted during the decision process. Any
changes required in these documents as a result of the decision are
implemented as part of the certification process step.

If the remedial action was accomplished adequately, the site
certification process is completed. If the remedial action did not
bring the site in compliance with criteria, DOE will determine whether
further remedial action is needed or warranted and will provide
appropriate direction to the PMC.

Step 3 - Certification Process

As soon as possible after the determination is made that the site
will be certified (the remedial action is comﬁ]ete), OR-TSD provides
the owner of the site with interim notification that the remedial
action is complete and that a certification package is being '
prepared. In general, the notification of the concerned parties is
the responsibility of OR-TSD as is the preparation of the
certification statement (required to officially approve the remedial
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action) and the draft Federal Register notice. Once approved by the
DOE Oak Ridge Chief Counsel's ‘Office and DOE Headquarters (the Office
of Management and Administration (MA) and DFSD) the Federal Register
notice is issued through DFSD in Washington.

The Certification Docket (Appendix D) is prepared by OR-TSD and
the certification statement is signed at the Oak Ridge Field Office.
Final approval is required through DFSD. DFSD will arrange to archive
the Certification Docket and supporting data as a permanent record of
the DOE findings and radiological condition of the site. DFSD will -
also have the information placed in the DOE Public Reading Roog&jn'T

Washington, D.C., for general availability to the public.
Distribution of the dockets to other agencies (Federal, state, or
local) as necessary, is made by OR-TSD. The Verification and
Certification Protocol (Supplement No. 2 to this protocol) and
Appendix F (Public Availability and Archiving of FUSRAP Records)
provide additional information.
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Department of Energy
Washington, DC 20545

JUN 2 6 1987

Dr. Stanley Lichtman

O0ffice of Radiation Programs (ANR-460)
U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Dear Dr. Lichtman:

Enclosed for your information is a copy of the revised "U.S. Department of
Energy (DOE) Guidelines for Residual Radioactive Material at Formerly
Utilized Sites Remedial Action Program (FUSRAP) and Surplus Facilities
Management Program (SFMP) Sites.” These guidelines are used for DOE
remedial actions and decommissioning projects conducted under FUSRAP and
SFMP. Also enclosed is a summary of the changes between these guidelines
dated March 1987 and the previous version dated July 1985. The changes are
primarily procedural in nature and were made to simplify field
implementation of the guidelines. The guidelines still encompass an annual
dose of 100 mrem as the primary dose 1imit and incorporate the Department's

as low as reasonably achievable (ALARA) philosophy through all aspects of
the program,

We are presently updating the manual for implementing the residual
radiocactivity guidelines and hope to have it completed later this year. In
the interimi, the Deparument will continue to use the September 1985 version
of the manual along with interim guidance for implementing the updated hot
spot criteria. If you have any questions regarding these guidelines and
their implementation, call Andrew Wallo of my staff at 301-353-5439,

Sincerely,

aﬁ)es?.{?id;::: Director

ivision of Facility and Site
Decommissioning Projects
Office of Nuclear Energy

2 Enclosures
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Summary of Changes to:

U.S. Department of Energy Guidelines for Residual Radioactive Material at
FUSRAP and Remote SFMP Sites.

INTRODUCTION:

The revised U.S. DOE Guidelines for Residual Radioactive Material at
Formerly Utilized Sites Remedial Action Program (FUSRAP) and Remote Surplus
Facilities Management Program (SFMP) Sites dated March 1987, comply with
DOE's standards for protecting the public and are effectively the same as
the previous version of the Guidelines. They are consistent with
recommendations of the International Commission on Radiological Protection
(ICRP) and relevant and applicable Federal/state rules or regulations. The
Guidelines encompass:

- Basic Dose Limits to be applied to remedial action projects.
- Residual Radioactive Material Guidelines for Remedial Actions.

--Generic and derived guidelines for concentrations of
radionuclides in soil.

--Hot Spot Limits for radionuclides in soil.

--Radon in air guidelines.

--External Gamma radiation guidelines.

--Surface contamination guidelines for buildings and equipment.

--Air and water guidance,

- Author;zed Limits for remedial actions (Site Specific Cleanup
Limits).

- Guidance for Control of Residual Radiocactive Material.

--Interim Storage.
--Long-term Management.

- Provisions for Supplemental Limits and Exceptions.
- Sources and references for guidelines.

Differences between the March 1987, version and the previous version of the
guidelines are generally procedural in nature or are editorial changes made
to clarify certain aspects of the guidelines that have been misinterpreted
in the past. The procedural changes relate to the implementation of
guidance for limiting hot spots and the exceptions or supplemental limit
provisions of the document. The guidance for hot spots were modified to
include an approach that is more conservative but can be more easily
implemented in the field. The exceptions section of the previous version
was changed to differentiate exceptions {deviations from the generic or
derived guidelines that require restrictions on site use to ensure
compliance with DOE standards) from supplemental limits (deviations from
site specific generic or derived guidelines that occur due to specific
N considerations and do not require restrictions on site use to ensure
== - compliance with DOE standards).
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General discussion and considerations:

The guidelines for radionuclides in scil are generic or derived depending
on the radionuclides of concern. For radium and thorium, generic
guidelines have been adopted from the EPA Standards (40 CFR 192) for
uranium mill tailings remedial actions. These EPA standards were
determined to be appropriate for many FUSRAP sites and are generally
applied at sites contaminated with uranium and thorium ores or tailings.
Conditions at the FUSRAP site are sufficiently similar to uranium mill
tailings sites and associated vicinity properties being remediated under
the Uranium Mili Tailings Remedial Action Program (UMTRAP) to ensure
equivalent levels of protection. However, in the Residual Radioactive
Material Guidelines, the Department has recognized the limitations of the
EPA starndards for radium and thorium in soil in certain contamination
situations. These DOE Guidelines provide specific guidance for the
treatment of hot spots and take into account multiples or mixtures of
radionuclides for situations when radionuclides other than or in addition
to radium or thorium and their associated decay products are present.
These additions effectively result in a more conservative guideline. In
addition, the Department's guidance requires application of the As Low As
Reasonably Achievable (ALARA) philosophy in the field which may be applied
but is not required under the UMTRA standards.

In other areas as with soil contamination, the guidelines are consistent
with UMTRAP and other EPA standards; however, the use of UMTRAP standards
is not defacto. Care is taken to ensure appropriate application of
standards or limits. Dose evaluations and engineering alternative analyses
are applied to storage and disposal sites. In general, materials of higher
concentrations are provided greater isolation as required to ensure the
dose standards and other appropriate limits are consistently achieved.
Similarly, application of the exceptions provisions of the DOE Guidelines
require equal and in some cases more detailed analysis and evaluation than
is required for UMTRAP Sites under EPA Standards. In order to obtain
approval for a specific exception or supplemental limit, dose evaluations,
assessments of potential impacts, and/or cost-benzfit analyses are
required. These analyses must go through a formal approval procedure which
include multiple reviews to by DOE field offices and headquarters ensure
that the public and environment are adeguately protected.

The derived limits established via procedures described in the Guidelines
and supporting material comply with DOE Standards for protecting the public
and are consistent with ICRP guidance which is generally being applied to
most areas of radiation protection. ICRP states that the lifetime dose to
a member of the general public should correspond to a maximum 100 mrem/year
limit of life-long whole body exposure from all sources, excluding
background and medical related doses. ICRP-26 indicates that in most cases
that 1imit can be achieved by application of the 500 mrem/year dose limit.
The report suggests that the application of the 500 mrem/year limit is
Tikely to produce dose equivalents of less than 50 mrem/year. The report
also indicates that maximizing assumptions usually made in selecting the
critical groups result in actual doses to the most highly exposed
individuals of values less than that postulated.
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The Department’s Guidelines use the 100 mrem/year value as a limit for life
time exposure (instead of the 500 mrem/year limit) and derive allowable
concentrations postulating worse case plausible use scenarios. In general,
while plausible, these scenarios are highly unlikely and actual or likely
use scenarios would produce potential doses much less than 100 mrem/year,
probably on the order of a few mrem/year. As the intent of the ICRP
guidance is to ensure that actual doses to the general public do not exceed
100 mrem/year over a lifetime and not to limit potential worst case doses,
the Department's Guidelines clearly achieve this goal. The application of
ALARA to the Guidelines, reduce exposures to levels that are still further
below the postulated limit.

In summary, the DOE Guidelines represent implementable limits for residual
radioactivity in the environment that comply with DOE Standards for
protecting the public, meet the intent of ICRP guidance, and are consistent
with existing guidelines and standards. The DOE Guidelines for residual
radioactive material also conform to the DOE policy for implementing
radiation protection activities in a manner that is as low as reasonably
achievable.

Major Changes:

As indicated previously the primary changes to the Guidelines occurred in
two areas. These changes are outlined below.

Hot Spot Criteria:

The July 1985 version of the Departments residual radioactive material
guidelines required that "guidelines for local concentrations" be applied
to all areas less than 30 square meters found to exceed an authorized limit
or guideline for a 100 square meter area by a factor of 3 or greater. The
factor of 3 requirement was not a clean-up 1imit, but rather a screening or
action level. Basically, specific dose calculations were required for each
area less than 30 square meters if the area exceeded 3 times the 100 square
meter soil concentration guideline or limit. These calculations were found
to be impractical for field application due to the requirement to perform
dose calculations in the field.

In addition, analysis of the screening value (factor of 3) indicated there
was a remote possibility that that value would not provide adeguate
protection of the general public for certain radionuclides for areas of
contamination exceeding about 15 square meters. As a result the Department
established a working group whose purpose was to develop hot spot criteria

"~ that would:

- Protect the public and environment.
- Be consistent with the guidelines.
- Facilitate field implementation.
The working group recommended that the hot spot criteria be defined as a

“multiple-of the soil guidelines or authorized limits which represent the
- general soil concentration for radionuclides permitted over a 100 square
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meter area, and that the factor be the squareroot of (100/A) where A is the
area of the hot spot. This factor was applied to several typical
radionuciides found at DOE remedial action sites including selected alpha,
beta, and gamma emmitters using the dose estimating methodology provided in
the procedures manual, the "supplement” to the Guidelines. The assessment
indicated that the (100/A) factor is sufficiently conservative to ensure
the basic 100 mrem/year dose limit is maintained. For field application,
the working group recommended that the hot spot limit be implemented in
four discrete steps as shown in the attached table. The use of discrete
steps adds further conservatism to the approach as well as simplifying
field application. The attached table provides a summary of the working
groups recommendations for the criteria and its implementation.
Theoretically, the (100/A)% 1limit could allow very small areas of
contamination to have high concentrations of radionuclides. While this
does not, in general, pose a problem to most DOE remedial action sites due
to the nature of the residues and DOE's ALARA philosophy, a maximum factor

of 30 times the authorized limit was established as limit for small areas
of contamination.

On December 2, 1986, the Department approved the revised hot spot criteria
and directed that it be incorporated in the FUSRAP and SFMP Guidelines for
residual radioactivity. The revised guidelines adopted this procedure, but
also allow for the use of the specific dose calculations where it is
appropriate.

Supplemental Limits and Exceptions:

The intent and mechanism for applying the exceptions provisions of the
previous guidelines were in some cases confusing. The revision of this
section and the separation of exception provisions into two categories
exceptions (areas requiring controlled or restricted use to comply with the
100 mrem/year dose 1imit) and supplemental limits (for areas requiring no
restrictions to comply with the dose limit) were done in an attempt to
clarify the process. The revision stresses the following points:

-Exceptions or supplemental limits are generally for use at a portion
of a site or vicinity property where specific circumstances dictate
the guidelines or authorized limit established for the entire site and

vicinity properties are not appropriate for the specific area of
concern,

-Every effort should be made to minimize the use of exceptions or
supplemental limits.

-Supplemental limits must be justified on a case-by-case basis using
site specific data and must consider ALARA policy.
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APPLICATION OF HOT SPOT GUIDELINE

1. The method for determining Hot Spot Limits, which is based on the
100 mrem/year Dose Linit, as described in the FUSRAP procedures
manual, shall still be applicable for determining allowable concen-
trations of radionuclides under inhomogeneous soil contamination
conditions. Howsver, the following approach, more appropriate for
field applications, may be used in place of the Dose Limit method
and is recommended for general applications.

2. For the alternative approach, the basic Hot Spot Limits will be
calculated for ezch specific site by (see attached figure):

Shg = Sg * (100 m2/A)1/2

where, Shg = the Hot Spot Limit (pCi/gram)
Sg = the Authorized Limit for a specific site
(pCi/gram)
A = the area of the hot spot in square meters
(100/4)1/2 35 the hot spot multiplication factor.

3. The limits shall be applied in the field over ranges of area with
the factors being constant over a given area. The ranges and fac-
tors to be used are:

Range Factor (Multiple of Authorized limit)
<1 m? 10%
1-<3m? 6
3 - <10 m? 3
10 - 25 m2 2

*Areas less than one square meter are to be averaged over the one
square meter and that average shall not exceed ten times the
Authorized Limit.

4. The average Authorized Limit is considsred adsquate to protect the
public for areas larger than 25 square meters; hence, no spscial
Hot Spot Linits are required for areas larger than 25 square
meters. o

5. Averaging of hot spots less than or equal to 25 square meters shall
be done only over the local hot spot area.

''6. Every reasonsble effort shall be mads to fdentify and removs any
source which has a concentration of a radionuclide exceeding 30
times the Authorized Linit irrespective of area.
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U.S. DEPARTMENT 0F ENERGY GUIDELINES
FOR RESIDUAL RAPIOACTIVE MATERIAL AT
FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM
| AND
REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES

(Revision 2, March 1987)

A. INTRODUCTION

This document presents U.S. Department of Energy (DOE)
radiological protection guidelines for cleanup of residual radiocactive
materials and management of the resulting wastes and residues. It is
applicable to sites identified by the Formerly Utilized Sites Remedial
Action Program (FUSRAP) and remote sites identified by the Surplus
Facilities Management Program (SFMP).* The topics covered are basic
dose limits, guidelines and authorized limits for allowable levels of
residual radioactive material, and requirements for control of the
radioactive wastes and residues.

Protocols for identification, characterization, and designation of
FUSRAF sites for remedial action; {or implenentation of the remedia;
action; and for certification of a FUSRAP site for release for
unrestricted use are given in a separate document (U.S. Department of
Energy 1986) and subsequent guidance. Mdre detailed information on
applications of the guidelines presented herein, including procedures

* A remote SFMP site is one that is excess to DOE programmatic neeas anc
is located outside a major operating DOE research and developnent or
production area.
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for deriv?ngl'fte-specific guidelines for allowable levels of residual
radioactive material from basic dose 1imits, is contained in "A Manual

for Implementing Residual Radicactive Material Guidelines" (U.S.
Department of Energy 1987) referred to herein as the “supplement”.

"Residual radijoactive material® is used in these guidelines to
describe radioactive materials derived from operations or sites over
which the Department of Energy has authority. Guidelines or guidance
to limit the levels of radioactive material to protect the public and
environment are provided for: (1) residual concentrations of
radionuclides in soil material, (2) concentrations of airborne radon

decay products, (3) external gamma radiation level, (&) surface
contamination levels, and (5) radionuclide concentrations in air or
water resulting from or associated with any of the above.

A "basic dose 1imit" is a prescribed standard from which limits
for quantities that can be monitored and controlled are derived; it is

specified in terms of the effective dose equivalent as defined by the
International Commission on Radiological Protecticn (ICRP 1977,

1978). The basic dose limits are used for deriving guidelines for
residual concentrations of radionuclides in soil material. Guidelines
for residual concentrations of thorijum and radium in soil,
concentrations of airborne radon decay products, ailowabie indoor
external gamma radiation levels, and residusl surface contamination
concentrations are based on existing radiological protection standards
or guidelines (U.S. Environmental Protection Agency 1983; U.S. Nuclear
Regulatory Commission 1982; and Departmental Orders). Derivea
guidelines or limits based on the basic dose limits for those
quantities are only used when the guigelines provigea in the existing
standards cited above are shown to be inappropriate.

A “guideline” for residual radioactive material is a level of
radioactivity or of the radioactive material that is acceptable if the
use of the site is to be unrestricted. Guidelines for resi.'ual
radioactive material presented herein are of two kinds: (1) generic,
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site-independent guidelines taken from existing radiation protection
standards, and {2) site-specific guidelines derived from basic dose limits
using site-specific models and data. Generic guideline values are presentea
in this document. Procedures and data for deriving site-specific guidé]ine
values are given in the cuppiement. The basis for the guidelines is
generally a presumed worst case plausible scenario for a site.

An "Authorized Limit" ¢5 a Jevel of residual radicactive material or
radioactivity that must not be exceeded if the remedial action is to be
considered completed and the site is to be released for unrestricted use.
The Authorized Limit for a site will include 1imits for each radionuclide or
group of radionuclides, as appropriate, associated with the residual
radioactive material 1in the soil or in surface contzmination of structures
and equipment, and in the air or water, and, where appropriate, a limit on
external gammia radiation resulting from the residual material. Under normal
circumstances, expected to occur at most sites, Authorized Limits fo-
residual radioactive material or radioactivity are set equal to guideline
values. Exceptional conditions for which Authorizea Limits might differ
from guideline values are specified in Sections D anc F. A site may be
released for unrestricted use only if the conditions do not exceed the
Authorized Limits or approved supplemental limits as defined in Section F.1

at the time remedial action is completed. Restrictions and controls on use
of the site must be esuvablished and enforced if the site conditions exceed
the approved 1limits, or if there is potential to exceed the dose limit if
the site use was not restricted (Section F.2). The applicable controls and
restrictions are specified in Section E. )

DOE policy requires that all exposures to radiation be limited to levels
that are as low as reasonably achievable (ALARA). For sites to be releasea
for unrestricted use, the intent is to reduce residual radjoactive material
to levels that are as far below Authorizea Limits as reasonable considering
technical, economic, and social factors. At sites where the resiaual
material is not reduced to levels that pernit release for unrestricted use,
ALARA policy is implemented by establishing controls to redu‘s exposure to
levels that are as Jow as reasonably achjevable. Proceaures for '
implementing ALARA policy are discussed in the supplement. ALARA policies,

3
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procedures, and actions shall be documented and filed as a permanent recora
upon completion of remedial action at a site,

B. BASIC DOSE LIMITS

The basic dose 1imit for the annual radiation dose veceived by an
individual member of the general public is 100 mrem/year. The internal
committed effective dose equivalent, as defined in ICRP Publication 26 (ICRP
1977) and calculated by dosimetry models described in ICRP Publication 30
(ICRP 1978), plus dose from penétrating radiation sources external to the
body shall be used for determining the dose. This dose shall be described
as the "Effective Dose Equivalent". Every effort shall be made to ensure
that actual doses to the public are as far below the dose limit as is
reasonably achievable. )

Under unusual circumstances it will be perwissible to allow potential
doses to exceed 100 mrem/year where such exposures are based upon scenarios
which do not persist for long periods and where the annual 1ife time
exposure to an individual from the subject residual radioactive material
would be expected to be less than 100 mrem/year. Examples of such
situations include conditions that might exist at a site scheduled for
remediation in the near future or a possible, but improbable, one-time
scenaric that might occur following remedial action. These levals shouid
represent doses that are as low as reasonably achieveble for the site.
Further, no annual exposure should exceed 500 mrem.

C. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL

C.1 Residual Radionuclides in Soil

Residual concentrations of radionuclides in soil shall be specified as
above-background concentrations averaged over an area of 100 sq meters.
Generic guidelines for thorium and radium are specified below. Guidelines
for residual concentrations of other radionuclides shall be derived from the
basic dose limits by means of an environmental pathway analysis using
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site-specific data where availabie. Proceduras for these derivations are
given in the supplement.

If the average concentration in any surface or below surface area less
than or equal to 25 sq meters exceeds the Authorized Limit or gu1de]1ne by a
factor of (100/A) 1/2 » where A is the area of the elevated region in square
meters, 1imits for "Hot Spots” shall also be applicable. These Hot Spot
Limits depend on the extent of ithe elevated local concentrations and are
given in the supplement. In addition, every reasonable effort shall be wade
to remove any source of radionuclide that exceeds 30 times the appropriate
soil 1imit irrespective of the average concentration in the soil.

Two types of guidelines are provided, generic and derived. The generic

guidelines for residual concentrations of the Ra-226, Ra-228, Th-230, and ‘
Th~232 are:

- 5 pCi/g, averaged over the first 15 cm of soil below the curface

- 15 pCi/g, averaged over 15-cm-thick layers of soil more than 15
cm below the surface

These guidelines take into account ingrowth of Ra-226 from Th-230 and of
Ra-228 from Th-232, and assume secular equilibrium. If either Th-230 and
Ra-2¢6 or Th-2Z32 anc Ka-228 are both present, not in secular equilibrium,
the appropriate guideiine is applied as a 1imit to the radionuclide with the
higher concentration. If other mixtures of radionuclides occur, the
‘concentrations of individual radionuclides shall be reduced so that 1) the
dose for the mixtures will not exceed the basic dose 1imit, or 2) the sum of
the ratjos of the soil concentration of each radionuclide to the allowable
1imit for that radionuclide will not exceed 1 ("unity"). Explicit formulas

for calculating residual concentration guidelines for mixtures are given in
the supplement.

C.2 Airborne Radon Decay Products

Generic guidelines for concentrations of airborne rades decay products
shall apply to existing occupied or habitable structures on private property

5
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that are intended for unrestricted use; structures that will be demoiished
or buried are excluded. The applicable generic guide]?ne'(40 CFR 192) is:
In any occupied or habitable bui}ding, the objective of remedial action
shall be, and a reasonable effort shall be made to achieve, an annual
average (or equivalent) radon decay product concentration (including
background) not to exceed 0.02 WL.* In any case, the radon decay product

- concentration (inc]uding'baékground) shall not exceed 0.03 WL. Remedial
actions by DOE are not required in order to comply with this guideline when
there is reasonable assurance that residual radioactive materials are not
the cause.

C.3 External’Gamma Radiation

The average level of ganma radiation inside a building or habitable
structure on a site to be released for unrestricted use shall not exceed. the
background level by more than 20 uR/h and shall comply with the basic dose
Timit when an appropriate use scenario is considered. This requireme.t
shall not necessarily épﬁly.to structures scheduled for demolition or to
burijed foundations. External gamma radiation levels on open lands shall
also comply with the basic dose 1imit considering an appropriate use
scenario for the area.

C.4 Surface tontaminacion

The generic guidelines provided in the Table 1, Surface Contamination
Guidelines are applicable to existing structures and equipment. These
guidelines are adapted from standards of the U.S. Nuclear Regulatory

* A working level (WL) is any combination of short-lived radon decay
products in _one liter of air that will result in the ultimate emission
of 1.3 x 10° MeV of potential alpha energy.
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TABLE 1 SURFACE CONTAMINATICON GUIDELINES

Allowable Total Residual Surface
Contamination (dpm/100 cmz) T

Radionuclides 2 Average 3, 4 Maximum 4, 5  Removable 4,6

Transuranics, Ra-2:5, Ra-22&, Th-230

Th-228, Pa-231, Ac-227. 1-125, I-129 100 300 20
Th-Natural, Th-232, Sr-20, Ra-223,

Ra-224, U-232, 1-126, I-131, I-133 1,000 3,000 200
U-Natural, U-235, U-238, and

associated decay products 5,000 o 15,000 1,000 «

Beta-gamma emitters (radionuclides

with decay modes other than alpha

emission or spontaneous fission)

except Sr-90 and others noted above 5,000 B8-v 15,000 B~-Y 1,000 B-Y

1 As used in this table, dpm (disintegrations per minute) means the

rate of emission by radioactive material as determined by
correcting the counts per minute measured by an appropriate
detector for background, efficiency, and geometric factors
associated with the instrumentation.

2 Where surface contamination by both alpha- and beta-gamma-emitting
radionuclides exists, the limits established for alpha- and
beta-gamma-emitting radionuslides should anply indeperdertly,

3 Measurements of average contamination should not be averagea over
an area of more than 1 mé. For objects of less surface area, the
average should be derived for each such object.

4 The average and maximum dose rates associated with surface
contamination resulting from beta-gamma emitters should not exceed
0.2 mrad/h and 1.0 mraa/h, respectively, at 1 cm.

5 The maéimum,contamination level applies to an area of not more than
100 cm™. -

6

The amount of removable radjoactive material per 100 cnl of
surface area should be determined by wiping that area with dry
filter or soft absorbent paper, applying moderate pressure, and
measuring the amount of radioactive material on the wipe with an
appropriate instrument of known efficiency. When removable
contamination on objects of surface area less than 100 cm¢ is
determined, the activity per unit area should be based on the
actual area and the entire surface should be wiped. The numbers in
this column are maximum amounts.
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Commission (1982)* and will be applied in a manner that provides a 199e1 of
protection consistent with the Commission's guidance. These limits apply to
both interior and exterior surfaces. They are not directly intended for use
on structures to be demolished or buried, but, should be applied to
equipment or building components that are potentially salvageable or
recoverable scrap. If a building is demolished, the guidelines in Section
C.1 are applicable to the resulting contamination in the ground.

C.5 Residual Radionuciides in Air and Water

Residual concentrations of radionuclides in air and water shall be
contrclled to levels required by DOE Environmental Protection Guiaance and
Orgers, specifically DOE Order 5480.1A and subsequent quidance. Other
Federal and/or state standards shall apply when they ‘are determined to be
‘appropriate. .

D. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MATERIAL

The Authorized Limits shall be established to: 1) ensure that, as a
minimum, the Dose Limits specified in Section B will not be exceeded under
the worst case plausible use scenario consistent with the procedures and
guidance provided, or 2) where applicable generic guidelines are provided,
be consistent with such guidelines. The Authorizeu Linits for zach site ana
vicinity properties shall be set equal to the generic or derived guidelines
except where it can be clearly established on the basis of site specific
data, including health, safety and socioeconomic considerations, that the
guidelines are not appropriate for use at the specific site. Consideration

e e R —

*  These guidelines are functionally equivalent to Section 4 -
Decontamination for Release for Unrestrictea Use of hRC Regulatory Guide
1.86, but are applicable to Non-Keactor facilities.
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should also b= given to ensure that the limits comply with or proviae an
equivalent level of protection as other appropriate limits and guidelines
{(i.e., state, or other Federal). Documentation supporting such a decision
should be similar to that required for supplemental 1imits and exceptiéns
" {Section F), but should be generally more detailea because it covers an
entire site.

Remedial actions shall not be considered complete unless the residual
radijoactive material levels comply with the Authorized Limits. The only
exception to this requirement will be for those special situations where the
supplemental 1imits or exceptions are applicable and approved as specified
in Section F. However, the use of supplemental limits and exceptions should
only be considered if it is clearly demonstrated that it is not reasonable
to decontaminate the area to the Authorized Limit or guideline value. The
Authorized Limits are developed through the project offices in the field
(Oak Ridge Technical Services Division for FUSRAP) and approved by the
headquarters program office (the Division of Facility and Site
Decommissioning Projects).

E. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL AT FUSRAP AND REMOTE SFMP SITES

Residual radioactive material above the guidelines at FUSRAP and remote
SFHP siies musi be nanaged ‘in accordance with appliczble DOE Orders. The
DGE Order 5480.1A and subsequent guidance or superceding orders require
compliance with applicable Federal, and state enyironmental protection
standards.

The operational and control requirenents specitfiea in the foilowing DOE
Orders shall apply to interim storage, interim management, and long-term
management.

5440.1C, Implementation of the National Environmental Policy Act

b.  5480.7A, Environmental Protection, Safety, and Health Protection
Program for DOE Operations as revised by DOE 5480.1 change oraers
and the 5 August 1985 memorandum from Vaughan to Di:tribution

C. 5480.2, Hazardous and Raajoactive Mixed Waste Management
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5486.4, Environmental Protection, Safety, and Health Protecf?on
Standards
5482.1A, Environmental Safety, and Health Appraisal Program

5483.1A, Occupational Safety and Health Program for
Governnient-Owned Contractor-Operated Facilities

5484.1, Environmental Protection, Safety, and Health Protection
Information Reporting Requirements

5000.3, Unusual Occurrence Reporting System
5820.2, Radiocactive Waste Management

Interim Storage

Control and stabilization features shall be designed to ensure, to
the extent reasonably achievable, an effective 1ife of 50 years
and, in any case, at least 25 years.

Above-background Rn-222 concentrations in the atmosphere above
facility surfaces or openings shall not exceed: (1) 100 pCi/L at
any given point, (2) an annual average concentration of 30 pCi/L
over the facility site, and (3) an annual average concentration of
3 pCi/L at or above any location outside the facility site (DOE
Order 5480.1A, Attachment XI-1).

Concentrations of radionuclides in the groundwater or gquantities of
residual radiocactive materials shall not exceed existing Federal,
or state standards.

Access to a site shall be controlled and m{suse of onsite material
contaminated by residual radioactive material shall be prevented
through appropriate administrative contrals and physical
barriers--active and passive controls as described by the U.S.
Environmental Protection Agency (1983--p. 595). These contro)
features should be designea to ensure, to the extent reasonable, an
effective life of at least 25 years. The Federal government shall
have title to the property or shall have a long-term lease for
exclusive use.

10
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E.2 Interim Management

Q.

b.

C.

E.3 Long-Term Management

A site may be released under interim management when the resigual
radioactive material exceeds guideline values if the residual
radioactive material is in inaccessible locations and would be
unreasonably costly to remove, provided that administrative
controls are establishad to ensure that no member of the public
shall receive a radiation dose exceeding the basic dose limit.

The administrative controls, as approved by DGE, shall include but
not be 1imited to periodic monitoring as appropriate, appropriate
shielding, physical barriers to prevent access, and appropriate
radiological safety measures during maintenance, renovation,
“demolition, or otherﬁactivities that might disturb the residual
radioactivity or cause it to migrate.

The owner of the site or appropriate Federal, state, or local

authorities shall be responsible for enforcing the administrative
controls.

Uranium, Thorium, and Their Decay Products

b.

Control and stabilization features shall be designed to ensure, to
the extent reasonably achievable, an effective 1ife of 1,000 years
and, in any case, at least 200 years.

Control and stabilization features shall be designed to ensure that
Rn-222 emanation to the atmosphere from the waste shall not: (1)
exceed an annual average release rate of 20 pCi/mZ/s, ana (2)
increase the annual average Rn-222 concentration at or above any
lTocation outside the boundary of the contaminated area by niore than
0.5 pCi/L. Field verification of emanation rates is not requirea.

N
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c. Prior to placement of any potentially bicaegradable cortaminatsd
wastes in a long-term ..anagement facility, such wastes shall be
properly conditioned to ensure that (i) the generation and escape
of biogenic gases will not cause the requirement in paragraph b. of
this section (E.3) to be exceeded, and (2) biodegradation within
the facility will not result in premature structural failure in
violation of the requirements in paragraph a. of this section (E.3).

d.  Groundwater shall be protected in accordance with Appropriate
Departmental orders and Federal and state standards, as applicable
to FUSRAP and remote SFMP sites.

e. Access to a site should be controlied and misuse of onsite material
" contaminated by residual radioactive material should be prevented

through appropriate administrative controls and physical
barriers--active and passive controls as described by the U S.
Environmental Protection Agency (1583--p. 595). These controls
should be designed to be effective to the extent reasonable for at
least 200 years. The Federal government shall have title to the
property.

Q}her Radionuciides

f. Long-term management of other radionuclides shall be in accordance
with Chapters 2, 3, and 5 of DOE Order 5820.2, as applicable.

F. SUPPLEMENTAL LIMITS AND EXCEPTIONS

If special site specific circumstances indicate that the guidelines or
Authorized Limits established for a given site are not appropriate for a
portion of that site or a vicinity property, then the field office may
request that supplemental limits or an exception be applied. In either
case, the field must justify that the subject guidelines or Authorized
Limits are not appropriate and that the alternative acticn will provide
adequate protection giving due consideration to health and safety,

12
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environment and costs. The field office shall obtain approval for specific
supplemental Timits or exceptior: from headquarters as specified in Section
D of these guidelines and shall provide to headquarters those materials
required for the justification as specified in this section and in the
FUSRAP and SFMP protocols and subsequent guidance documents. The field
office shall also be responsible for coordination with the state or local
government of the limits or exczptions and associated restrictions as
appropriate. In the case of exceptions, the field office shall also work
with the state and/or Tocal governments to insure that restrictions or
conditions of release are adequate and mechanisms are in place for their
enforcement;

F1. Supplemental Limits

The supplemental limits must achieve the basic dose limits set forth in
this guideline document for both current and potential unrestricted uses of
the site and/or vicinity property. Supplemental Timits may be applied to a
property or portion of a property or site if, on the basis of a site
specific analysis, it is determined that certain aspects of the property or
portion of the site were not considered in the development of the
established Authorized Limits and associated guidelines for the site, and as
a result of these unique characteristics, the established limits or
guidelines either do not provide adequate protection or are unnecessari]y'
restrictive and costly.

F2. Exceptions

EXception§ to the Authorized Limits defined for unrestrictea use of the
site may be applied to a portion of a site or a vicinity property when it is
established that the Authorized Limits cannot be achievea and restrictions
on use of the site or vicinity property are necessary to provide adequate
protection of the public and environment. The fiela cffice must clearly
aemonstrate that the exception is necessary, and the restrictions will
provide the necessary degree of protection and that they comply with the .
requirements for control of residual radioactive material as set forth in
Part E of these guidelines.

13
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F3.. Justification for Supplemental Limits and Exceptions

Supplemental 1imits and exceptions must be justified by the field office
on a case by case basis using site specific data. Every effort should be
made to minimize the use of the supplemental 1imits and exceptions.

Examples of specific situations that warrant the use of supplemental
standards and exceptions are:

a.

Where remedial actions would‘pose a clear and present risk of
injury to workers or members of the general public, notwithstanding
reasonable measures to avoid or reduce risk. -

Where remedial actions--even after all reasonable mitigative
measures have been taken--would produce.environmental harm that is
clearly excessive compared to the health benefits to persons 1iving
on or near affected sites, now or in the future. A clear exczss of
environmental harm is harm that is long-term, manifest, and grdssly
disproportionate to health benefits that can reasonably be
anticipated.

Where it is clear that the scenarios or assumptions used to
establish the Authorized Limits do not under plausible current or
future conditions, apply to the property or portion ot the site
identified and where more appropriate scenarios or assumptions
indicate that other limits are applicable or necessary for
protection of the public and the environment.

Where the cost of remedial actions for contaminated soil is
unreasoﬁab]y high relative to long-term benefits and where the
residual radioactive materials do not pose a clear present or
future risk after taking necessary control measures. The
likelihood that buildings will be erected or that peopie will spend
Tong periods of time at such a site should be considered in
evaluating this risk. Remeaial actions will generally not be
necessary where only minc. quantities of residual radioactive

14
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materials are involved vi where residual radioactive materials
occur in an inaccessibi¢ location at which site-specific factors
1imit their hazard and from which they are costly or difficult to
remove. Examples are residual radioactive waterials under
hard-surface public roads and sidewalks, around public sewer lines,
or in fence-post foundations. A site-specific analysis must be
provided to establish that it would not cause an individual to
receive a radiation dose in excess of the basic dose limits statea
in Section B, and a statement specifying the residual radicactive
material must be included in the appropriate state and local
records.

) Where there is no feasible remedial action.

15
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G. SOURCES
Limit or Guideline Source
Basic Dose Limits
Dosimetry Model and Dose Limits International Commission on

Radiological Protection (1977, 1978}

Generic Guidelines for Residual Radioactivity

Residual Concentrations of Radium 40 CFR 192
and Thorium in Soil Material

- Ajrborne Radon Decay Products 40 CFR 192
External Ganma Radiation 40 CFR 19z
Surface Contamination : Adapted from U.S. Nuclear Regulatory

Commission (1982)

Control of Radioactive Wastes and Residues

Intefim Storage DOE Order 5480.1A and subsequent
guidance
Long-Term Management DOE Order 5480.1A and subsequent

guidance; 40 CFR 192; DOE oraer 5820.2
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APPENDIX C. DOE FUSRAP PROCEDURE
" FOR ASSIGNING SITE PRIORITIES

The assessment of potential health effects and the ranking of
contaminated sites are complex and must take into account many
influencing factors. The major hazard due to radiological
contaminants is their potential to increase either the long or short
term risk of cancer. The nature of these contaminants must be clearly
defined. Furthermore, the risk from all pathways to an exposed
individual or population group, as well as such exposure parameters as
occupancy factors associated with the contaminated 1iving or working -
areas and the population density around a contaminated site must be
evéluated. Potential for migraiion of contaminants to the surrounding
environs either through the air, water, soil, and the ecosystem and
ultimately to man is of major importance.

Analyses to date have identified no site under current use
conditions where there is an immediate health hazard; however, over
the long term, the potential for accumulated exposure and unacceptable
increases in risk do exist.(®) 1t should be noted, however, that
dose and risk estimates completed as part of the assigning of
priorities procedure are not absolute estimates. These estimates are

(a) An unacceptable increase has been tentatively defined as an annual
increased risk of getting a fatal cancer in excess of 5 chances in
100,000 per year of exposure. The values represent the
approximate increase in risk of contracting a fatal cancer as a
result of continuous exposure to the recommended guidelines (500
mrem/y) value for short term exposure (DOE-85) using a dose risk
conversion factor of 10-7 effects/mrem of dose (ICRP-26).

Because this procedure assumes risk to be proportional to dose,
the equivalent whole body dose calculated:as the sum of weighted
internal and external doses (recommendation ICRP-26) can be
directly compared to the 500 mrem 1imit to determine a priority.
The short term guideline is appropriate rather than the long term
guideline of 100 mrem/year because the implementation of remedial
actions to remove material causing the potential exposures are
expected to begin in a short period (about 5 years or less
following designation).

C-1




- - —— |

35€32

relative comparisons of the potential for exposure at the specific
sites and are intended to be compared to estimates at other designated
sites for the purpose of assigning a remedial action priority. The
health effects or dose estimates are not intended or necessarily
applicable for other usses.

The Department is using a three-category system for ranking
contaminated sites based on health effects (see Figure C-1). The
categories are:

High 0 Ranking a site as a high priority indicates that the
site is contaminated above guidelines, and

-

- there is potential for individuals at a site under
present use conditions to receive an unacceptable
increase in cancer risk,(a) or

- there is significant potential for a larger group
of individuals not directly associated with a site
to be exposed to levels of radiation that could
increase the number of expected cancers to an
unacceptable leve],(b) or

(a)See Note (a) on previous page

(b) An unacceptable increase to a group of individuals has been
tentatively defined as an annual increased risk of getting a fatal
cancer in excess of 1 in 100,000. This value, as the similar one
defined for individual risk, is preliminary; it is based on the
increased risk that would occur if a group of persons were exposed
to the standard for large groups (100 mrem/y, FRC* 1960) over
their entire lives. This is the approximate annual risk estimated
usi9g the 100 mrem/y standard and a dose risk conversion factor of
107/ effects/mrem of dose from ICRP-26. Because the procedure

assumes risk to be proportional to dose, the equivalent whole body

dose calculated as recommended in ICRP-26 (the sum of weight

internal and external doses) can be directly compared to the 170

mrem dose limit to determine priorities.

*Recommendations of the Federal Radiation Counsel.
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- .there is extensive migration or there is
- significant potential for extensive migration of
the contamination into the surrounding environs.

- Medium o Ranking a site as medium priority indicates the site is
contaminated above guidelines, and

- there is no immediate hazard to individuals at a
site under current use conditions, but there. is
potential (due to possible change in use or
occupancy) for individuals to be exposed to levels
of radiation that may increase-the risk of cancer
above an acceptable level,(a) or

- there is potential for a site to be exposed to
levels of radiation that could increase the number
of cancers to an unacceptable level(b) if the
present use conditions of the site were to change,
or

- there is a moderate possibility that contamination
may migrate offsite and result in exposure to
individuals around the site.

Low 0 Ranking a site as low priority indicates that the
site is contaminated above guidelines; however,

- the exposure level is very close to the level
" where no discernible increase in cancer risk to
individuals under current or near term (10 year
period) future use of the site is expected, or

c-4




- there is no foreseeable chance of the surrounding
population being exposed to levels of radiation
that would increase their risk of cancer, or

- there is little or no chance of, or little
significance in, migration of contamination from
the site,

Dose/Health effects based priorities are only one factor in
determining a sites remedial action priority. Other factors
(discussed in the text of the protocol) will be assessed by the OR/TSD
and DFSD after designation and are used along with health effects
priorities to provide the overall remedial action priorities. It is
also important to note that the dose/hea]th effects calculations are
used in determining priorities but designations are base on comparison
of the site to DOE guidelines.
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APPENDIX D. CERTIFICATION DOCKET

The purpose of the Certification Docket is to provide a _
consolidated and permanent record of DOE activities at the specific
_site and of this site's radiological condition at the time of
certification. This record will be placed in the DOE Public Reading
Room in Washington, D.C., and subsequently will be microfilmed for
Federal Archives. The certification package will contain a summary of
DOE (and predecessor agencies) activities at the site, the supporting
documentation, and a bibliography of relevant documents that are not
included in the docket. The outline for the final docket is:

- (A) Introduction to the Docket
(1) Purpose and Contents of the Docket

(2) Property Identification (general description and
drawings of property being certified)

(B) Exhibit I - Summary of Activities at the Specific Site

(1) Site History (MED/AEC use; ownership history and use;
and FUSRAP activities at site)

(2) Site Description (past and current)

(3) Radiological History and Status (survey and monitoring
information, and criteria for determining need for
remedial action)

(4) Selection of Remedial Action (option selected; criteria
for the remedial action; cost-benefit analysis; and
health effects evaluation)

(5) Summary of Remedial Action (what was done; waste volume
and waste types; costs; and occupational and public
exposures)
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(C) Exhibit II - Documents Supporting the Certification of the

Site

These include but are not limited to:

(1)
(2)
(3)
(4)
(5)

(6)
(7)
(8)

Yy

Decontamination or Stabilization Criteria
NEPA Documents

Agreements (with owner, state, and so forth)

Post Remedial Action Survey and Monitoring Data

State,‘County, and Local Comments On Adequacy of
Remedial Action (and others as appropriate)

Recommended Restrictions and Actions Taken to Implement
Federal Register Notice

Approved Certification Statement

(D) Exhibit III - Diagrams and/or Figures or Tables Supporting
the Certification

(E) List of Relevant Documents

The Certification Docket shall be prepared by OR-TSD for each
completed remedial action and wi]] include state, county, and local
comments (as appropriate), Federal Register notice, and Approved
Certification Statement. The certification statement is signed at DOE

Oak Ridge Operations and is approved at Headquarters. OR-TSD drafts
and obtains the required concurrences for the Federal Register notice

which is issued by Headquarters.
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APPENDIX E. "BASIC STEPS .INVOLVED IN THE REMEDIAL ACTION
PROGRAM (FUSRAP ESAPP, APRIL 1985)
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APPENDIX F. PUBLIC AVAILABILITY AND ARCHIVING
OF FUSRAP RECORDS

Introduction

Documentation on all FUSRAP site investigations and activities.. ... .. w...
(for eliminated as well as certified sites) will be prepared and ‘ |
archived by the Department of Energy as permanent records of the .
program. This activity is required by this protocol for the purpose
of ensuring that investigations completed under FUSRAP do not have to
be repeated at some future date. It is DFSD's respons1b1]1ty to. N
ensure that actions are taken to permanently preserve these records...

Throughout the FUSRAP project DFSD, with its technical assistance
contractors and the FUSRAP project office (OR-TSD), will maintain
records that document program activities including site
identification, characterization, designation or elimination, and site
remedial action planning, implementation, and certification. DFSD and
the Technical Assistance Contractor will maintain these records
documenting site identification, characterization, and designation or
elimination activities. DFSD and the FUSRAP Project Office (OR-TSD)
will maintain those records documenting remedial action planning,
implementation, and certification activities at each site. The
certification dockets assembled by OR-TSD as described in Appendix D
will be the primary record for those sites designated for remedial
action. Elimination reports, including authority reviews and
supporting documentation, assembled by the DFSD Technical Support
Contractor will be the primary record for sites identified but not
included in the remedial action program. In addition, the primary
record file will include general information regarding program policy,
decisions, and other pertinent information required to reflect as
complete as possible history or chronology of activities associated
with each FUSRAP site.

F-1
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Temporary Public Access

' The Certification Dockets, major FUSRAP announcements, press

releases and, where appropriate, elimination reports will be made
available at the Department of Energy Public Reading Room in
Washington, D.C. Upon receipt of the primary records assembled by
OR-TSD and/or the Technical Assistance Contractor, DFSD will transfer
copies of the subject documents to the reading room through a
memorandum to the Department's Public Information Office (MA-232.1).
The official record copies will be maintained by DFSD or the program
office until they are archived. The memorandum will request that
MA-232.1 make the copies of the documents available to the public at
the reading room for a period from 3 to 5 years, after which time they
will be destroyed.

Permanent Archiving of FUSRAP Records

At the termination of FUSRAP, or at an appropriate interval to pe
determined, DFSD will assemble and prepare these records in accordance
with pertinent records management procedures for transfer to the
National Archives for permanent retention. The Office of Nuclear
Energy Records Liaison Office (NE-73), at the request of DFSD, will
coordinate with the Department Records O0fficer (MA-232.3) to have the
records identified for permanent retention by the National Archives.
The records will then be available to interested parties through the
National Archives.

F-2
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FUSRAP DESIGNATION/ELIMINATION PROTOCOL
SUPPLEMENT TO THE FUSRAP SUMMARY PROTOCOL

INTRODUCTION

This supplement to the Formerly Utilized Sites Remedial Action
Program (FUSRAP) Summary Protocol provides additional detail regarding
the designation/elimination process, It is intended as an
amplification of the information provided in the FUSRAP Summary
Protocol and relates to those activities conducted prior to Step 2,
Figure 11, of that document (the final decision for designation into
or elimination from FUSRAP). This supplement is to be used along with
the guidance provided in the summary protocol and not in place of it.

The primary objective of the designation/elimination activity is
to determine i1f specific sites are in need of and eligible for
remedial action under FUSRAP. Basically, the investigations must
provide evidence that a site i1s contaminated above the current FUSRAP
guidelines with radioactive material that resulted from past DOE
predecessor activities and that there is authority under the Atomic
Energy Act of 1954 as amended (AEA) to conduct remedial action at the
site. If these criteria are met, the site is included in FUSRAP. The
activities involved in making this determination and the criteria used
for the determination are explained in this protocol. A brief
discussion of the data collection activities that precede the
preparation of the designation or elimination report is also
included. The initiation of the designation/elimination activity for
a given site is totally dependent on the data collection process.

DESIGNATION/ELIMINATION PROTOCOL

Data Collection

Data to support the designation or elimination activities are
derived from several sources. Historical information required to
support findings related to the potential for contamination of the
site (characterize the radiological condition of the site) and to
establish i1f the Department has authority under the AEA to conduct any
necessary remedial actions at a site, is primarily obtained through
records searches and also through interviews with cognizant
individuals (such as former facility or Atomic Energy Commission
employees). In addition, as required and appropriate, new
radiological data and/or site specific information are collected
through site visits or surveys or contacts with owners.

Records Searches and Interviews. There are essentially two types
of records searches that are employed to support the designation/




. 35632

elimination activity. The first is the systematic review. The
Department as part of its site identification and characterization
effort has investigated the Manhattan Engineer District (MED) and
Atomic Energy Commission (AEC) records stored at various records
centers and records storage locations to identify records that are or
may be pertinent to FUSRAP. The investigations involve several stages
of screening to identify records that require detailed review. As
part of the systematic reviews, the pertinent records are examined to
determine their subject area, the sites they address, and to obtain
copies of material that would support the designation/elimination
reviews. The material i1s reviewed and copied as appropriate for all
sites addressed. In addition, notes are taken on the particular
records reviewed so that if materials that are not needed for
designation/elimination actions are later necessary for other purposes
(litigation or Freedom of Information Act responses) their location is
easily determined and the required records can be easily retrieved.
The systematic approach is the most efficient and cost effective
because, the records need only be reviewed once. However, the method
does not allow easy or accurate scheduling of results. Because the
records are not well categorized and are not generally filed by site
[records are in most cases stored by date (FY43 and so forth and by
departmental division (Feed Materials Division and so forth);, there
is no way of determining when or if enough information will be
assembled on any one site until enough material has been collected or
all the records have been reviewed.

The second type of search is the site specific review. Under this
type of review all the records identified that may contain material on
a selected site are screened to attempt to locate those records that
probably contain information on that site. These high probability
records are then scanned to identify site specific records and only
the site specific records are reviewed for designation/elimination
information. This search method produces relatively fast site
specific results with reasonable probability that all the important
facts pertaining to a specific site are identified. Searches
completed in this manner can also be scheduled somewhat more precisely
than can the results of systematic searches. However, the site
specific reviews produce useful information for only one site at a
time and result in a more costly and less effective review because the
same records groups have to be visited and reviewed several times to
extract all the useful data from them.

Though i1t has the scheduling drawbacks the systematic search is
generally the favored approach for the site identification and

characterization effort. The site specific searches are only
conducted when there are priority requirements to complete

investigations on a specific site.

Interviews are generally conducted toward the end of an investi-
gation on a specific site or when it appears that the records will not
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be sufficient on their own to support a designation or elimination.

As a result, most interviews are site or subject specific; however, at
the time of the interview the cognizant individuals are also
interrogated for information on other sites or subject for future
reference.

Site Visits and Preliminary Surveys. Visits or preliminary
surveys are normally only conducted when there is significant
probability of residual contamination being present at a site and if
there is authority to conduct remedial action at the site if the
radiological conditions are found to be unacceptable. The primary
purpose of the visits or surveys is to obtain information needed for
the site designation or elimination which can not be obtained through
the records search activity.

Additional details regarding the implementation of the site visit
and survey activities and the records search actions are provided in
the Preliminary Analyses Phase section of the general FUSRAP protocol.

Designation/Elimination Analyses

The designation or elimination analyses are completed in two
parallel analyses. The site data are reviewed (1) to determine if the
sites are contaminated above DOE guidelines or if there is potential
contamination on the site due to DOE predecessor operations and (2) to
determine if the Department has authority to correct any unacceptable
radiological conditions that might be identified at the site. The two
analyses are different and require somewhat different supporting data;
however, much of the analyses is interdependent and as a result, the
reviews are implemented in a manner that requires significant
interaction.

A positive determination must be made on both reviews for a site
to be included or designated into FUSRAP; the site must be potentially
contaminated above guidelines with residual material resulting from
DOE predecessor operations and there must be authority for DOE to
conduct any required remedial actions. If either of the reviews
produce a negative finding (no authority or no potential for
contamination) the site is eliminated from consideration for inclusion
in FUSRAP. Figure 1 and Figure 2 outline the decision tree for the
designation/elimination process. Figure 1 shows the paths and options
in a case where the authority is determined first, while Figure 2
represents the case where the potential for contamination (or site
characterization) is determined first.

The potential for contamination is determined through the review
of the operating history of the site and considers such things as type
of operation, length of time the facility operated under AEC contract,
quantity of material processed, methods of disposal of wastes,
radiological data and so forth. It has been found that sites at which
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little work or only small quantities of material were handled, iIn
general, have fewer records in the files and the larger facilities
handling significant amounts of radioactive materials are referenced
frequently in the records. Therefore, the frequency of reference in
the old records is also used as an indicator of potential for
contamination.

- The authority review considers the contractual agreements and
final close-out information, the DOE predecessors involvement in the
facility and its operation, and health and safety responsibilities.
Other important factors considered, include the license status of the
site, types and amounts of commercial or other governmental work
conducted at the site and current site activities. The types of
records or information used in each of the authority and site
characterization analyses are outlined in Figure 3 along with some of.
the references normally sought during the records searches.

The criteria for determining if DOE will have authority to conduct
remedial action at a given site are a series of questions derived by
Division of Facility and Site Decommissioning Projects (DFSD) and the
Office of General Counsel. The site specific answers to these five
generic questions and the supporting reference material are used as
the basis to determine if there is DDE authority for remedial action
and 1T the site needs to be considered for FUSRAP. The five questions
are listed in Figure 4. The first two questions are generally
answered solely on the basis of historical data. The last three
questions, however, assume that there is contamination on the site.
Therefore, the review of radiological conditions must be completed
before the final responses to the authority questions can be developed
and the final designation decision made. Initially, if the review or
evaluation of radiological condition is not complete, the last three
questions are answered tentatively, assuming the site was contaminated
with materials associated with past AEC/MED operations. Then a
preliminary authority determination is made with the condition that it
would have to be shown that the site was contaminated with residues
from DOE predecessor operations before a final decision supporting
authority can be made. A negative authority finding at the initial
stage (prior to a final determination regarding site contamination)
will generally result in the site being eliminated from the program.
However, if on the basis of this draft authority review the answers to
the questions indicate that DOE might have authority for remedial
action at the site, additional investigations which may include site
visits and/or surveys and contacts with the owner, are implemented as
required to provide additional material to support the review. The
final authority determination is then made on the basis of the final
answers developed using the additional information.

The authority review is an iterative process. ldeally, the
authority determination is done with the minimal amount of records
review as is possible and practical. As soon as there appears to be
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Site Description

== Location (address and maps)
-= Facility size
Entire site
MED/AEC portion
Area around the site (population and environs)

Contractual information {MED/AEC)

~= Size of contract -- Areas utilized for contractual activities
«= Length of contract -- Health and safety provisions

== Type of contract -- Closeout provisions

-- Products == Special provisions

Contracting Division or organization

Contractual information {noneDOE predecessors)

== Same as above including estimates of fraction of facility and
work that was not MED/AEC related

License information

-- Type of license - Violations
-- Length of license -- Current status
-- Areas and work covered under license

History of MED/AEC operations

-= Type of operation (materials processed, quantities, waste
disposal practices and so forth)

== DDE predecessor control and involvement at the site
ownership of lands, buildings, Or equipment
Personnel stationed at the site
Frequency of visits to monitor or manage operations
Health and safety inspections and so forth
Periods of operations and stand-by status
Size of staff (production, research, engineering, health
and safety and so forth) and portion of time spent on
non-MED/AEC operations
-- Final closeout

Surveys

Property Transfer

Status and final releases

Current status of site

~- Radiological status
== Current and planned or future USES
-- Proximity of active areas and summary of operations

Typical References

=~ Contracts

== Processing records

-- Surveys and health and safety reports

-= Correspondence with MED/AEC managers on pertinent - issues
== Closeout records

-=- Licenses and inspections

«= interviews

Figure 3. Information Collected and Utilized in the

Designation/Elimination Process
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Five Questions Used to Evaluate
Authority for Remedial Action

Was the site/operation owned by a DOE predecessor or did a DOE
predecessor have significant control over the operations or site?

Was a DOE predecessor agency responsible for maintaining or
ensuring the health, safety, and environment of the site (i.e.,
were they responsible for cleanup)?

Is the waste, residual, or radioactive material on the site the
result of DOE predecessor related operations?

Is the site in need of further cleanup and was the site left in
unacceptable condition as a result of DOE predecessor related
activities?

Did the present owner accept responsibility for the site with
knowledge of its contaminated condition and that additional
remedial measures are necessary before the site is acceptable
for unrestricted use by the general public?

Figure 4. Factors Considered in Authority Reviews
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sufficient data to answer the five questions (at least tentatively)
and to make a determination, a draft authority review package is
prepared and submitted to the Office of General Counsel (GC). The
authority review package contains:

1. A summary of the site’s operation,

2. Available information on the current condition of the site,
3. Specific answers to the questions in Figure 4; and

4. Copies of pertinent documents supporting the answers.

IT GC recommends that there is insufficient data to “make a*
determination, efforts are made to identify and collect the required
materials. However, if the searches prove unsuccessful and it is
unlikely that any additional useful information will be derived from
future records searches the authority review and determination are
completed on the basis of the available information. In general,
insufficient data will result in a no authority determination.

IT GC recommends that the data provided is sufficient to make an
authority determination, then the authority finding is made, the
authority review is finalized and the next step in the process 1s
implemented. The next step depends on the status of the site
radiological evaluation effort. |If the potential for contamination
has been established through historical data or survey data then the
elimination or designation package i1s prepared. If it has not, then
additional iInvestigations are conducted.

IT the finding Is for no authority and there is, or is potential
for, contamination at the site, an elimination report is issued. The
site owner, appropriate state agencies, EPA, and other appropriate
Federal agencies are notified that there is (or is potential for)
contamination at the site and that DOE has no authority under the AEA
to conduct any remedial actions at the particular site if they are
found necessary. The elimination report is made available to the
owner, state agencies, EPA, and the other appropriate Federal
agencies. The report is placed in the DOE Public Reading Room for at
least a Z-year period and is permanently archived by DOE in accordance
with procedures described in Appendix F of the FUSRAP Summay Protocol.

If the finding %is for authority, the radiological and operating
data are summarized to determine if additional radiological
characterizations are needed to determine if the site should be
considered for remedial action. If additional data are needed the
site survey is planned and implemented and a designation package (or
elimination package as appropriate) is prepared after the survey is
completed. If adequate information is already available, then the
designation or elimination package is prepared. The owner and the
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appropriate state agencies are notified of the designation of the site
for remedial action.

In those situations where the potential for contamination is low
or non-existent, the sites are eliminated from the program
irrespective of the DOE authority. If the authority issue has not
been resolved at the time that the determination of no potential for
remedial action is made, then the authority review is terminated.

Designation/Elimination Reports. Designation/elimination reports
are prepared to document the analysis and to summarize the data
available on a specific site. The draft designation report and
supporting material is used as the basis .for the designation
determination. In order for a site to be included in FUSRAP the
report must indicate that:

0 The site is potentially contaminated (above FUSRAP criteria)
with radioactive residues that resulted from DOE predecessor
operations, and

0 DOE has authority to conduct remedial action at the site.

The site will not be included in FUSRAP if it is already included
under some other remedial action program or is under NRC or state
license.

The contents of the designation reports vary slightly from site to
site and may include the following types of materials:

1. A summary which discusses the past operations at the site,
the current status of the site, disposal practices,
radiological history and so forth.

2. A description of the current status-of the site and its
location and size.

3. A summary of the authority review completed on the site.

4. An analysis of potential doses that might be received by
members of the general public as a result of exposure to
contamination on the site (using available radiological data).

5. A comparison of the levels of residual radioactive material
on the site and potential doses to guidelines and standards.

6. A preliminary ranking of the site on the basis of potential
health effects using the DOE/FUSRAP prioritization procedure
(only for those sites that are designated), and

7. References and supporting data.

10
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Elimination reports may also contain similar information, however,
depending on circumstances will generally be much briefer. The
elimination may be based on a finding from historical records of
little potential for contamination or that the site is covered under
another remedial action program and so forth. In cases where the
authority review is completed first and the finding is that DOE has no
authority, the authority review may be used in place of the
elimination report.

Activities Following Designation/Elimination

Designated Sites. Once a determination is made that a site
qualifies for designation under FUSRAP, the DOE Oak Ridge Operations
Office Manager and the Technical Services Division (OR-TSD) Director
are notified by the Director of the Office of Remedial Action and
Waste Technology (the superior office for DFSD) that remedial action
is authorized under FUSRAP. OR-TSD (the FUSRAP project office) is
then responsible for taking appropriate steps to complete any
necessary characterization of the site and remedial actions determined
to be required. The remedial action process is outlined in more
detail in the FUSRAP Summary Protocol. Following completion of the
remedial action the site is certified in accordance with procedures
also outlined in the FUSRAP Summary Protocol and Supplement No. 2 to
the FUSRAP Summary Protocol (verification/certification) November 1985.

Eliminated Sites. Sites eliminated from consideration for FUSRAP
are In two general categories:

1. Sites that have little or no potential for being contaminated
with radioactive residues for which DOE either does or does
not have authority for remedial action.

2. Sites for which DOE has no authority for remedial action that
are or are potentially contaminated with radioactive residues
or material.

For a site in the first category, the elimination report is issued
and filed and the information on the site is updated in the FUSRAP
sites data base. At the end of each"year a summary report documenting
the status of all the sites reviewed during the past year is
prepared. This report along with the supporting elimination
information are eventually archived to ensure that a record of the
investigations will be permanently available.

Similar reports are prepared for the sites in the second category,
and the information is documented in a similar manner. However, in
order to ensure the attention of appropriate government agencies to
conditions that may impact negatively on the general public or the

environment, DOE notifies EPA and other apprtgriate Federal and/or
state agencies of the findings and potential hazards associated with

11
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the site. DOE is available to assist these agencies in the state in
interpreting results or in assessing data on the sites; however,
unless DOE is provided authority for the site through another

mechanism (such as a legislative mandate) all activities excepting
assistance to other agencies are terminated.

12
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INTRODUCTION

This supplement to the general Formerly Utilized Sites Remedial Action
Program (FUSRAP) protocol outlines the procedures for the verification
of remedial action and the ultimate certification of a FUSRAP site"s
radiological condition. This supplement is intended as an
amplification of the description of the certification process
presented in the “Certification of Site Conditions Phase" section of
the FUSRAP Summary Protocol. The certification process includes the
collection of data necessary to confirm the compliance of the remedial
action with applicable radiological guidelines and the preparation of
materials required to permanently document the radiological condition
of the site following completion of remedial action activities.

The verification and certification activities involve several elements
including (1) post-remedial action measurement, (2) independent
verification (independent verification of results and/or procedures by
the Department of Energy (DOE) and/or others as appropriate), (3)
interaction with and/or notification of concerned parties, and (4)
final project documentation.

The various activities and subelements of the certification process

are managed and implemented by the FUSRAP project office at the DOE
Oak Ridge Operations (Technical Services Division, OR-TSD) and their

contractors. The discussion to follow outlines the activities within
the certification process and discusses responsibilities.

CERTIFICATION

The discussion of the certification process is divided into three
general types of activities in the discussions to follow:

0 Remedial Action Measurements
0 Independent Verification (by DOE and others)

0 Certification Docket (Federal Register Notice and Owner
Notification)

Preparation,
Review, and
Distribution

The first activity is the final step in the remedial action phase of

FUSRAP and is the major source of data supporting the certification
effort. The other two elements makeup the portion of FUSRAP known as
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the certification phase. Figure 1 is a conceptual diagram of the
process and its relationship to the remedial action phase. Figure 2
i1sa conceptual time line showing the relative time relationships of
these activities. Figure 3 is a conceptual flow chart of the
certification process.

The process outlined in this supplement begins with activities
conducted durin the remedial action Phase by the Project Management
Contractor (PMC4. These activities involve excavation/decontamination
control measurements, supportive sampling and analyses, and
preparation of the post-remedial action report. They are implemented
by the PMC and managed and overviewed by OR-TSD.

The independent verification activities, for the most part, run
garalie! with remedial action and post-remedial action activities,

he reviews, surveys, measurements and documentation prepared during
this element of the certification process are prepared by an
independent DOE contractor not involved in the remedial action
activity. Additional information may be received from state or other
Federal agencies. As with the DOE independent verification activity,
the State and other Federal agency activities may involve independent
review of the remedial action contractors reports as well as
independent measurements.

The draft certification docket is compiled by the OR/TSD (FUSRAP
Project Office) and includes a summary of the action, documentation
supporting the compliance with criteria, a copy of the interim letter
to the property owner, the draft certification statement, and the
draft Federal Register Notice. The complete draft docket is sent to
Division of Facility and Site Decommissioning (DFSD) for review and
comment, The final certification statement 1s approved by the field
office and the final Federal Register notice is signed and issued by
DOE Headquarters (Figure 4).

FUSRAP remedial actions involve activities to clean-up or stabilize
radioactively contaminated land and structures. While the remedial
actions are conducted.in a manner that would insure that no user of
the site would receive doses in excess of those allowable (reference
FUSRAP and Remote SFMP Criteria and Guidelines), the criteria for
¢lean-up of structures differ from those used for the clean-up of
land. Criteria used in the decontamination of structures are
primarily surface contamination guidelines and external gamma
limits.* Maximum permissible concentrations of radionuclides in the
air and radon/radon daughter limits are also used.* For open areas or
land, allowable soil concentration guidelines are used as remedial
action criteria.* As a result of the differences in the types of

*The U.S. Department of Energy Guidelines for residual radioactivity
at Formerly Utilized Sites Remedial Action Program and remote
Surplus Facilities Management Program Sites (Rev. 1, July 1985).



FIGURE 1. Conceptual Diagram of the Certification and Its Relatlonship to the Remedial Action Phase
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FIGURE 2. Conceptual Time Line Chart-Relatlonships of Relative Dates for Supplements of the Cdnltlontion Process®
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Sequence for Final Docket Sign-Off and Assembly

1. The Field obtains approval of the certification statement and the
Federal Register Notice from the Field Office Chief
Counsel. The Federal Register Notice submitted for approval
should include a copy of the concurrence chain.

2. The Field obtains approval of the draft Federal Register Notice
from DOE Headquarters MA-213.13.

3.° The following is transmitted to NE-23 for final approval after
Chief Counsel concurrence of the certification statement and MA
concurrence of the Federal Register Notice:

a. Memorandum for signature (to NE-20 from NE-23 recommending
certification).

b. Federal Register Notice for signature by NE-20.
c. Bound certification docket.

d. Published documents referenced in Exhibit 11 of the bound
docket. (ltems a, b, and c include DOE F 1325.10, Official
File Copy, to indicate appropriate concurrence.)

A copy of the memorandum (a) will be included in the final docket
as 1s the signed certification statement and signed Federal
Register Notice.

4. NE-20 signs the Federal Register Notice.

a. Copies of the signed Federal Register Notice are transmitted
to the field for inclusion in the final docket.

b. The original plus two copies or two signed duplicate
originals of the Federal Register Notice and DOE F 1325.10
(Official File Copy) are sent to MA-213.13 by DFSD for
publication.

5. The Field inserts copies of the signed memorandum, the
Certification Statement and the Federal Register Notice into the
bound docket and makes distribution, as appropriate, to the local
public document room, state, etc. {Five copies of the bound
docket, along with the referenced published documents, are sent to
DFSD for entry into DOE public document room at Washington, D.C.,
and headquarters distribution.)

6. The Field Office will be responsible for notifying the State and
local governments, as necessary, and property owners of the
certification action. The state will be requested to insert a
notice in land record offices 1f appropriate.

Figure 4. The Certification Procedure/Chronological Outline

6
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criteria and guidelines applied to building and land decontamination,

the requirements for verification sampling and analyses vary somewhat

for buildings and land. These differing requirements are discussed in
this protocol.

Remedial Action Measurements. Excavation/decontamination control
measurements (using portable gamma-, beta-gamma-, and, where
necessary, alpha-measuring instruments) will be used by field
personnel to guide the remedial action and to make the preliminary
determination as to the extent of the excavation and/or
decontamination required. For cases of soil contamination, upon.
completion Of each planned segment of a remedial action (as determined
by the excavation control measurements and prior to backfilling
activities) the on-site radiological contractor will take
representative soil samples and analyze them at the field laboratory.
IT these analyses confirm that the remedial action criteria have been
achieved, the backfilling can proceed. If the samples indicate that
additional material must be- removed, the remedial action contractor
will be informed of the requirements and take appropriate action.

A representative number of the remedial action soil samples will also
be sent to a central laboratory for final sample confirmation. The
results of these analyses will be compared with the field data to
ensure compliance with the remedial action criteria.

Compliance with criteria in structure or building decontaminations
will be demonstrated by field measurements except in those cases where
air sampling is required. Surface contamination and gamma
measurements will be taken to ensure compliance with the FUSRAP
criteria and guidelines or standards referenced in that criteria
document. As appropriate, representative samples will be taken from
the air, water, and residue samples that were" analyzed in the field

and used to support the confirmation of the site"s condition. Again,
as appropriate, samples will be sent to a central laboratory for

confirmatory analyses.

These activities will also include the review of radiological data
after the completion of the remedial action by DOE/OR. The results of
the radiological support contractors surveys and confirmatory analyses
will be documented and included as part of the PMC's post-remedial
action report. A draft of the report will be issued for DOE and
Independent Verification Contractor (IVC) review within 3 months of
the completion of the remedial action. The final report will be
issued about 1 month later presuming DOE and IVC comments are provided
within a 3-week period after receipt of the draft report.

Independent Verification by DOE. DFSD will provide an independent
overview evaluation of the remedial action through review of the

reports prepared by the PMC. Independent measurements, sampling and
analyses and review of procedures and remedial action survey results
will be completed by a DOE contractor (1VC) not directly associated
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with the remedial action. The IVC will have primary responsibility
for the scope of its field investigation. The IVC will prepare a
generic plan outlining the procedures to be used during verification
activities. The plan will be submitted to the Field Office and DFSD
for approval. The IVC will then provide DSFD and the Field Office
with only a brief outline of site specific plans for sites selected
for verifications. The outline will reference the generic plan and
note special concerns. The generic plan will describe the types of
verification actions that may be taken and the reasons for applying
certain procedures to specific types of sites. The IVC may conduct
two types of verification reviews (types A and 3) at a site or group
of properties. Type A verifications will include review of the
remedial action and radiological contractors data and possibly the
analyses of some split samples. Type B verifications will include an
on-site visit and survey involving direct measurements and sampling
and/or split sample analyses. The primary purpose of both of these
actions i1s to confirm the adequacy of the procedures and methods used
by the remedial action and radiological contractors. In the field,
the IVC may increase or decrease the scope of the independent
verification survey on the basis of field data. Appendix | outlines
the procedures to be used by the IVC for independent verification of
remedial action and procedures to correct for any discrepancies found
during the verification process. The OR/TSD will be responsible,
through their management function, to assure that the verification
activities are consistent with this protocol.

Independent verification will be accomplished on all FUSRAP remedial
action sites. The level of verification required will be decided by
DOE with input from the IVC. Off-site or vicinity property remedial
actions may be verified in groups where so recommended by the 1VC and
approved by the DOE. These independent evaluations will further
verify that the remedial action was accomplished iIn accordance with
standards and criteria appropriate for the project. Within 4 months
after the completion of a remedial action, the verification contractor
will issue a verification statement and provide copies to DFSD and
OR/TSD. In the case were vicinity properties were grouped and
verifications were only completed on selected properties, the
verification statement shall be written to cover all the properties in
the group on the basis of the results of the selected properties.

Upon receipt of this verification statement, OR/TSD will send an
interim letter (notification of intent to certify) to each of the site
or property owners.

The results of the verification survey will be presented in a final
report, and like the post-remedial action report, will be reviewed by
DOE-Headquarters, OR/TSD, and, as appropriate, the state and other
Federal agencies. In addition to the final reports, representative
samples from the remedial action survey and the verification survey
will be properly labeled, retained and archived for an appropriate
period (see Appendix Il1). The samples shall not be discarded until
such time as the final certification package for the specific site is
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completed, undergoes review, and is archived following an appropriate
period of availability at the DOE public document reading room (see
Appendix I1). Throughout the planning, implementation, reporting and
archival activities associated with this process, the IVC and PMC will
work closely to optimize overall performance. The IVC and PMC will
make every effort to resolve scheduling conflicts and expedite
information exchange and on-site activities. Procedures to handle
minor discrepancies in the field shall be developed and agreed upon by
the IVC, PMC, and remedial action contractor. DOE (DFSD and OR/TSD)
should be notified of any problem that cannot be handled by the
contractors as far in advance of the verification statement as
possible, and will take expeditious actions to insure that the
remedial action and verification are adequately implemented.

IT it is determined by the IVC that the remedial action was not
successfully completed or that the radiological data and supporting
information or procedures are not adequate to allow certification of .
the site, such findings will be reported to DOE-immediately. OR/TSD,
with assistance from DFSD, will review the problems and take
appropriate steps to have deficiencies corrected or resolve the 1VC
defined problems. The 4 month maximum time period from completion of
remedial action to notification of the owner by OR/TSD will not be in
effect in cases where adequacy of certification data is in question.
The time limitation will again be in effect once the issue is resolved.

Independent Verification By Others. Upon request made to DOE in
advance of the initiation of remedial actions, qualified Federal,
state, and local agencies will be given the opportunity to perform
independent measurements and analyses or to analyze split samples
taken during DOE radiological surveys. Each agency will also be given
the opportunity to review the radiological support contractors
measurement, sample collection and preparation and analytical
procedures and the resulting data. Local groups desiring to implement
such actions will have to do so through their state or local

governments.

Certification Docket Preparation and.Review. Following completion Of
the post-remedial action report and the verification statement,
DOE/OR-TSD will be responsible for (1) providing the owner, within 4
months after completion of a remedial action activity, an interim
notification of DOE"s intent to certify the remedial action; and (2)
the draft certification docket for the specific site (outlined in the
Certification of Site Conditions Phase section of the FUSRAP Summary
Protocol). The final docket (see Figure 5) and certification
statement will be issued after completion of the docket review cycle
also discussed in the FUSRAP protocol. The draft certification docket
shall be prepared by OR-TSD for each completed remedial action. The
dockets may be prepared by phase (if the remedial action is conducted
in phases) and may include groups of vicinity properties as

appropriate. A docket is to include the items discussed above and
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Certification Docket
(A) Introduction to the Docket

(1) Purpose and Contents of the Docket

(2) Property ldentification ?eneral description and drawings of
property being certified

(B) Exhibit I - Summary of Activities at the Specific Site

(1) Site History (MED/AEC use; ownership history and use; and
" FUSRAP activities at site)
(2) Site Description (past and current)
= (3) Radiological History and Status (survey and monitoring
information, and criteria for determining need for remedial
action)

(4) Selection of Remedial Action (option selected; criteria for
the remedial action; cost-benefit analysis; and health
effects evaluation, where appropriate)

(5) Summary of Remedial Action (what was done; how it was done;
waste volume and waste types; disposal location; cost
breakdown; and occupational and public exposures)

(C) Exhibit Il - Documents Supporting the Certification of the Site
These include but are not limited to:

(1) Decontamination or Stabilization Criteria

éngesignation or Authorization Documentation

3) Characterization Report

§4§NEPA Documents

5) Agreements {with owner, state, and so forth)

263 Post Remedial Action Survey and Monitoring Report

1) Verification report and interim verification letter to the
owner .

(8) State, County, and Local Comments On Remedial Action {and
others as appropriate)

(9) Recommended Restrictions and Actions Taken to Implement Them

ilogFederal Register Notice

11) Approved Certification Statement

(D) Exhibit 111 - Diagrams and/or Figures or Tables Supporting the
Certification

(E) Relevant Documents

Figure 5. Certification Docket Contents and Outline

10
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listed in Figure 5. The final Federal Register notice, and approved
Certification Statement will be included in the docket and any
required changes will be made to the text summaries at the time of DOE

DFSD review of the draft docket.

The certification statement will be forwarded by the field office
(OR/TSD) to the property owner and the state in which the property is
located. A notice will also be published by DOE headquarters in the
Federal Register. The state or local government as appropriate will
be requested to have the land records annotated to indicate completion
of the remedial action and to establish a public record of the
certification that the remedial action criteria, guidelines or
standards have been achieved or that restrictions are required for
continued use of the site. Upon publication of the Federal Register
notice, the certification docket containing a complete historical
record of the remedial action, including the certification statement
and the final project reports, will be placed in the DOE public
document room at Washington., D.C., and the Field Office locations for
a suitable period of time before 1t is permanently archived.

1
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APPENDIX 1

Procedure for Independent Verification of Remedial Action
and Correction of Discrepancies at FUSRAP
and Vicinity Properties

INTRODUCTION

Independent verifications will be carried out for FUSRAP sites and
vicinity properties in order to provide additional assurance for
certification that the authorized limits for the remedial action have
been achieved. The FUSRAP remedial action activities are managed by
the DOE Oak Ridge Operations Technical Services -Division (OR/TSD).
Onsite verification surveys will be carried out for some vicinity
properties and for all sites. Heavily contaminated vicinity
properties, or properties where independent surveys are requested by
the owner, local or State officials, will have onsite verification
surveys. The procedure for conducting. and reporting the independent
verification is described below.

INDEPENDENT VERIFICATION PROCEDURE

The Independent Verification Contractor (IVC) will perform all or some
of the following verification activities: (1) review the site
characterization survey, the remedial action plan, available progress
reports, and data for the remedial action and restoration of each
property or site; (2) schedule a visit to the selected property or
site immediately following remedial action, without significantly
delaying or interrupting the restoration efforts or some time after
the restoration of the site; (3) perform gamma scans for selected
locations where excavation has occurred; (4) perform discrete gamma
measurements at specific grid locations for comparison with remedial
action authorized limits; (5) perform beta-gamma and alpha
measurements as required to verify decontamination of structures
and/or equipment; (6) perform independent soil sampling and analysis
of excavated areas for comparison with remedial action authorized .
limits; (7) perform independent environmental sampling and analysis as
required to confirm that radionuclides in air and water are within
required limits for the specific remedial action; (8) perform
independent analyses of soil samples selected from the contractor®"s
archives for the vicinity properties at which independent gamma
surveys or soil sampling were not performed; the selection of the
archive samples for independent analysis will be based on statistical

. guidelines as determined by the IVC; (9) prepare a verification letter.
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The number of these activities"and the detail to which they are
conducted will depend on the type of verification activity being
implemented. Type A verifications in general will include the review

of the radiological and remedial action contractor results and, iIn
some cases, an analysis of split samples. Where necessary to confirm
results after the restoration, a visit to the site may be warranted.
Type B verification will be more thorough and may include all of the

nine activities depending on the site conditions and magnitude of the
action. The verification letter and report are prepared for both type

of surveys.

Review of Remedial Action

All site designation and characterization reports, remedial action
plans, progress reports, and survey data pertaining to the specific
site of interest will be made available to the IV& for review. These
reviews will be conducted as part of Type A verifications and to plan
the Type B verification surveys and to determine whether the remedial
action plans were changed during the course of remedial action in a
manner which would affect the site conditions or the conduct of the
verification survey. Post-remedial action data will also be provided
to and reviewed by the IVC for both Type A and Type B surveys. The
post-remedial action data will be provided to the IVC in a timely
manner such that review of the information can be completed and the
verification letter sent within 3 months of the completion of remedial
action.

Site Visits

A visit will be scheduled to a selected vicinity property or site
undergoing remedial action prior to restoration or immediately
following the remedial action. Every effort will be made to establish
an open communication by both the IVC and the remedial action
contractor to avoid interruption or delay of the construction
schedule. The IVC will notify OR and/or the PMC of those vicinity
properties and site areas which will be sampled or surveyed for
verification prior to closure. OR or PMC, as appropriate, will notify
the IVC at least 72~hours prior to closure of these selected sites.
The notice may be given on the basis of a group of properties, not
necessarily for each vicinity property. The IVC is responsible to
accomplish any verification survey and sampling without interference
with the construction schedule providing at least a 72-hour advance
notice is given.

Gamma Scanning and Discrete Measurements

A gamma scan and possibly a set of discrete measurements will be
performed on either excavated vicinity properties or site areas. The
survey will be performed to the site characterization and remedial
action survey grids and will be performed in accordance with
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ORNL/TM-8600*, its equivalent, or other guidance provided through the
field office and approved by DFSD. The exposure rates will be
recorded on a map of the property or site area for comparison with the
data taken by the remedial action contractor. This map will be
compared with the authorized limits.

Other Direct Measurements

Beta-gamma and alpha measurements performed, as required, in areas,
structures, and/or equipment affected by the remedial action or
decontamination, will be tied to previous remedial action related
surveys. These measurements and scans will be performed in accordance
with procedures in ORNL/TM-8600 or its equivalent. The results will
be recorded on maps, drawings, or tables of the structures, equipment,
or areas and compared to authorized limits.

Soil Samples

About five verification soil samples will be taken from a selected

"excavated vicinity property or site area on a systematic pattern. This
number may change according to the size of the vicinity property or

site area and the contamination pattern. The soil samples will be
obtained from the surface ( 15 cm depth) or subsurface ( 15 cm depth)
of the decontaminated area. These soil samples will be analyzed by
the IVC for the radionuclides specified in the remedial action plan
and will be compared with the authorized limits. If no soil sample is
taken from a property or area by the IVC, an independent analysis will
be performed by the IVC using selected soil samples taken from the
remedial action contractor®s archive. The samples will be selected
and analyzed in accordance with the procedures in ORNL/TM-8600, its
equivalent, or other guidance provided through the field office and
approved by DFSD.

Air and Water Samples

Representative verifications samples of air or water will be collected
and analyzed when determined necessary through reviews of the site
data. Sufficient samples will be collected at discrete locations by
the IVC to confirm the remedial action contractors results and verify
compliance with the appropriate criteria. The samples will be
collected and analyzed in accordance with procedures in ORNL/TM-8600,
Its equivalent, or other guidance provided by the field office and
approved by DFSD.

*0ORNL/TM-8600, "Procedure Manual for the ORNL Remedial Action Survey
and Certification Activities (RASCA) Program"

1-3




Comparison of Results

Procedures for comparison of IVC results to those of the radiological
contractor will be discussed in the IVC's generic plan. In general,
comparison of split samples will be done on a sample to sample basis.
The 1VC and remedial action contractors results should agree within
the expected statistical deviations of the analysis methods used. I1VC
survey results (direct measurements, sampling and analysis) should be
compared to the remedial action contractor results on the basis of the
criteria, taking into account averaging requirements as well as
-sampling and analysis considerations.

Corrective Action for Discrepancies

IT the IVC verification survey or sample analyses show that any result
is above authorized limits for the remedial action (a discrepancy), a
corrective action to resolve this discrepancy must be taken by OR.
The IVC will notify DFSD (NE-23) and OR of the discrepancy as soon as
possible. OR will determine and instruct the remedial action
contractor whether additional cleanup action will be taken or an
exception will be requested as specified in the FUSRAP/Remote SFMP
Guidelines. The IVC will re-verify the property or site area after
corrective action. The corrective action and any exception will be
recorded in a corrective action section of the final report or
closeout report prepared by the remedial action contractor.

Verification for Post-Remedial Action Report

After the completion of the post-remedial action, verification survey
or review, radiological survey and laboratory analyses of soil

samples, a verification letter and report will be prepared by the IVC
for each vicinity property or site. The authorized limits and the
background levels of radiation will be compared to the verification
results. The verification letter will address the comparative results
of the verification activities and include a statement of

verification. The verification report will include the field and
laboratory analyses results and any anomalies that were noted during
independent verification survey and any reverification survey.
Appropriate tables and a listing of results will be included as well
as i1llustrations of the areas surveyed; i.e., soil sample locations
and identifications, gamma levels, etc. In the case of the Type A
verifications the report will summarize the basis for the IVC's
finding of the adequacy of the action (or discrepancy) and reference
supporting data or reports. The conclusion of the verification
report, whether Type A or B verification, will be a finding of whether
the authorized limits for the remedial action were met and a statement
of any exceptions.

Where data are available, the post-remedial action report will include
(summarize) the findings of the verification report or, as
appropriate, reference the verification report and/or letter.
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Certification and Verification Sample Maintenance
and Archiving Process

All samples collected by the remedial action contractor and the DOE
Independent Verification Contractor for the purposes of certifying a
specific site or property will be logged and maintained by them until
the certification process is complete.

Six months following the issuance of the Federal Register notice of
certification and the availability of the docket in the public
document room, the certification/verification sample archival process
will be initiated. At that time or thereafter, the IVC will assemble,
log, and archive a representative number (as defined below) of
certification or verification samples (at least 500g/sample, if
possible) to be maintained over a 5-year period. These samples will
be held as evidence of the adequacy of the remedial action and to
backup the certification docket. All other samples may be disposed of
(in an appropriate manner) by the contractors following the
establishment of the sample archives for the particular site and/or
vicinity properties.

The majority of the archival samples are expected to be derived from
the IVC collection of samples; however, the IVC will review his
samples and those of the remedial action radiological contractor to
determine if any of these samples should be consolidated into the
archives.

The 1VC will provide the remedial action contractor with guidelines
and specific directions regarding samples required for the archive
from his inventory. The remedial action contractor will be
"responsible for the correct labeling, packaging, and transmittal of
these samples to the IVC and for providing information accurately
identifying the locations where the samples were derived. Guidance
with regard to sample collection, handling, labeling, and storage is
available in documents prepared or referenced in the generic
verification plan by the IVC.

The IVC will take similar actions with their samples and will
consolidate the two sets of samples into one group with common keys
and legends identifying the sampling locations. These samples will
then be archived by the IVC. The IVC may then take steps to
appropriately dispose of any excess samples and will notify the
remedial action contractor that they are free to do the same. The
archived samples will be held for a minimum period of five years and
the IVC will notify DOE and obtain approval prior to disposal of the
archived samples.
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SAMPLE SELECTION

The selection of samples for the archives will be done in a systematic
manner. Approximately 10 percent, but not less than five samples, of
all certification or verification samples taken for each site,
vicinity property, or each group of properties will be archived.
Proper care shall be taken to ensure that adequate samples are taken
for each site. Grouping of vicinity properties for the purpose of
sample archiving is permissible in cases where many small vicinity
properties are located near one another, contamination removed from
the area were of a similar nature, or the remedial actions were
completed during the same construction period or season without any
significant interruptions. Samples from a site and vicinity
properties which are contiguous with the site and were decontaminated
during the same period may also be included in the same sample
selection process and archived together.

In general, samples will be selected out of the. total sample
population with the only restriction being that the samples should
provide a representative areal cross section of the site or properties
being certified.

For cases where some special circumstances exist, a greater number of
samples may be selected to better represent the post-remedial action
conditions at the location of interest. Examples of such locations
include:

Areas that had exceptionally high concentrations of radionuclides
prior to remedial action.

Areas that were the subject of some conflict, question, or
discrepancy between DOE and other groups, including owners,
states, other Federal agencies, or local groups.

Areas at which the IVC and the radiological contractors data
initially disagreed or areas where the independent verification
survey identified discrepancies-that had to be resolved.

Areas for which exceptions to the designated site criteria were
requested.

The number of samples archived will be proportional to the area of the
site. |If the area of concern covered a large area (several hundred
square meters) and was very non-uniform in nature (varied isolated
depths, varied concentrations and nuclide make-up) extra samples
should be preserved.
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niemorandum
g

.- Designation of Sites for Remedial Action - Méta! Hydrides, Beverly;
*  MA; Bridgeport Brass, Adrian, MI and Seymour, CT; National Guard Armory,
© - Chicego, IL o e T e

" Joe LaGrone, Manager i
. Oak Ridge Operations Office

054358 7

Based on the attached radiological survey data (Attachments 1 through 3)
" and an appropriate authority review, the following properties are being
" authorized for remedial action, It should be noted that the attached
. " survey data are for designation purposes only and that Bechtel National,
C Inc. (BNI) should conduct appropriate comprehensive characterization
o studies to determine the extent and magnitude of contamination on these

. properties.
H Site Location Priority
Former Bridgeport Brass Co.
(General Motors) Adrian, Ml Low
Former Bridgeport Brass Co.
. (Seymour Wire Specialty) . Seymour, CT  Low
" Natfonal Guard Armory - # Chicago, IL  Low
Former Metal Hydrides, Inc. -
(Ventron Div., Thiokol Corp.) Beverly, MA . Med/Low

O At the Bridgeport Brass Sites {n Adrian, Michigan, and Seymour,

s Connecticut, the radioactive material is {naccessible, and if not
disturbed, poses no threat t2 anyone, i.e., in drains, sewers, 4n concrete
covered pits, etc. This being ihe case, OR/BN] should give serious
consideration to leaving the radicsctive material in place and arranging
for institutional control until modification of the facilities occurs for
other rsasons. This approach was used for some of the contamination at
Gilman Hall, Berkeley, California, and the University of Chicago, Chicago,
1111nois. However, there may be other areas of contamination due to
Manhattan Engineer District/Atomic Energy Commission activities below the
floor at the General Motors plant in Adrian, Michigan, that have not been

- discovered because there are no as-built drawings or other drawings that
show "underground" drains, pits, etc. This possibility should be
considered by the BNI staff in planning the characterization survey.

A summary of the Yentron Corperation radiclogical survey report 1s attached
(Attachment 4). The full report will be sent to you when it is finalized
by ORNL. The data {n the summary is the radfological basis for conducting
remedial action st this facility.

- ' s
} - ?,‘;,3.
o o ' o :
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o .




- Director .
Office of Remedia\ Action
--and Waste Technology
Office of Nuclear Energy

~Attachments
- “1._Radiological Survey of the Kational
P Guard Armory, Chicago, IL

v -2, Radiological rvey of. the Former

' , Bridgeport Brass Co., Adrian, M}
3. Follow-up Survey of Bridgeport Bress
e e 004y Seymour, €T

,4, Preliminany Report of Ventron Site,
' “Beverly, MA

L bee: . R
f fu-'»--aag.-Kol1or; OR, w/attach. : el
“ -9, Berven, ORNL, w/0 attach. ) : o R
J. Berger, ORAU, w/o attach.
A. Whitman, NE-23, w/o attach.
Aerospace, w/o attach,

Baublitz RF
Hhitman RF
NEB (4)

) N£-23.Awh1tmn :ph:353-25439:12/16/85:18M:346/62:3,2) .3
.22
3.7

3.13.4
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EM-421 (W. A. Williams, 903-8149)

Designation of Beverly, Massachusetts, Vicinity Property

L. Price, OR

Pursuant to radiological surveys conducted by the Oak Ridge National
Laboratory (ORNL), the portion of Beverly Harbor adjacent to the Ventron
Plant described in survey report ORNL/RASA-91/29 is designated for
remedial action as a vicinity property. The harbor portions of properties
located at 14, 18, and 20 Cl1iff Street are not designated for remedial
action because significant concentrations of residual uranium were not
found on those properties.

Based on the referenced survey reports, the following properties are not
designated for remedial action:

Address Reference

2 C1iff Street ORNL/RASA-91/23
5 Cl1iff Street ORNL/RASA-91/17
6 Cliff Street ORNL/RASA-92/2
8 Cliff Street ORNL/RASA-91/3
9 Cliff Street ORNL/RASA-91/18

10 C1iff Street ORNL/RASA-91/14
12 C1iff Street ORNL/RASA-91/24
13 Cl1iff Street ORNL/RASA-91/19
14 C1iff Street ORNL/RASA-91/25
15 CTiff Street ORNL/RASA-91/28
18 C1iff Street ORNL/RASA-91/26
20 C1iff Street ORNL/RASA-91/27
30 C1iff Street ORNL/RASA-91/11
2 Porter Street ORNL/RASA-91/22
5 Porter Street ORNL/RASA-91/16
9 Porter Street ORNL/RASA-91/15
9 and 11 Congress Street ORNL/RASA-91/13.
13 Congress Street - ORNL/RASA-91/20
15 Congress Street ORNL/RASA-91/21
17 Congress Street ORNL/RASA-91/30
Porter Street Park ORNL/RASA-91/12

34 School Street ORNL/RASA-91/9

19

Wellman Street

ORNL/RASA-91/10



09625k

ORNL has provided you with copies of the referenced survey reports.
Questions regarding this designation decision should be directed to
Alexander Williams at 301-903-8149.

Lyt = zL/(Av44%?¢«f\~<Zzi__n

ames W. Wagoner II
Director
Division of Off-Site Programs
Office of Eastern Area Programs
Office of Environmental Restoration

cc:
T. Perry, OR
P. Blom, EM-421



U.S. Department of Energy ORDER

Washington, D.C.

DOE 5400.5

2-8-90
Change 2: 1-7-93

susJecT: RADIATION PROTECTION OF THE PUBLIC AND

THE ENVIRONMENT

PURPOSE. To establish standards and requirements for operations of the
Department of Energy (DOE) and DOE contractors with respect to protection of
members of the public and the environment against undue risk from radiation.

SUPERSESSION. DOE 5480.1A, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH
PROGRAM FOR DOE OPERATIONS, of 8-13-81, Chapter XI that addressed public and
environmental radiation protection standards and control practices.

SCOPE.  The provisions of this Order apply to all Departmental Elements and
contractors performing work for the Department as provided by law and/or
contract and as implemented by the appropriate contracting officer.

IMPLEMENTING PROCEDURES AN D_REQUIREMENTS. This Order becomes effective
5-8-90. Within 2 months from the date of jssuance of the Order (2-8-90),

the DOE Field Office Manager shall provide to the appropriate Program Office,

with a copy to EH-1 for review and comment: a. a certification  for those
areas covered by the Order for which field elements are in compliance; and/or

b. a request for exemption for areas not yet in compliance that includes a
Plan for achieving compliance. Within 3 months of issuance, the appropriate
Program Office will submit to EH-1 the certification and/or the request for
exemption(s). The compliance plan accompanying the request for exemption shall
include schedules of activities which will lead to compliance with the

requirements of this Order.

POLICY. It is the policy of DOE to implement Tegally applicable radiation
protection standards and to consider and adopt, as appropriate,

recommendations by authoritative organizations, e.g., the National Council on
Radiation Protection and Measurements (NCRP) and the International Commission

on Radiological Protection (ICRP). It is also the policy of DOE to adopt and
implement standards generally consistent with those of the Nuclear Regulatory
Commission (NRC) for DOE facilities and activities not subject to Ticensing
authority.

OBJECTIVES.

a.  Protecting the Public. It is DOE’s objective to operate its facilities
and conduct its activities so that radiation exposures to members of the
public are maintained within the limits established in this Order and to
control radioactive contamination through the management of real and
personal property. It is also a DOE objective that potential exposures
to members of the public be as far below the limits as is reasonably
achievable (ALARA) and that DOE facilities have the capabilities, con-
sistent with the types of operations conducted, to monitor routine and
non-routine releases and to assess doses to members of the public.

DISTRIBUTION: A1l Departmental Elements INITIATED BY:

Office of Environment, Safety

Vertical Tine denotes change. and Health
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CHAPTER IV

RESIDUAL RADIOACTIVE MATERIAL

PURPOSE. This chapter presents radiological protection requirements and guidelines for

cleanup of residual radioaciive materidl and managemerit of tne resufing wasEs arm
residues and release of property. These requirements and guidelines are applicable at the
time the property is released. Property subject to these criteria includes, but is not limited to
sites identified by the Formerly Utilized Sites Remedial Action Program (FUSRAP) and the
Surplus Facilities Management Program (SFMP). The topics covered are basic dose limits,
guidelines and authorized limits for allowable levels of residual radioactive material, and
control of the radioactive wastes and residues. This chapter does not apply to uranium mill
tailings or to properties covered by mandatory legal requirements.

IMPLEMENTATION. DOE elements shall develop plans and protocols for the
implementation of this guidance. FUSRAP sites shall be identified, characterized, and
designated, as such, for remedial action and certified for release. Information on
applications of the guidelines and requirements presented herein, including procedures for
deriving specific property guidelines for allowable levels of residual radioactive material from
basic dose limits, is contained in DOE/CH 8901, “A Manual for Implementing Residual
Radioactive Material Guidelines, A Supplement to the U.S. Department of Energy
Guidelines for Residual Radioactive Material at FUSRAP and SFMP Sites,” June 1989.

a. Residual Radioactive Material. This chapter provides guidance on radiation protection
of the public and the environment from:

(1) Residual concentrations of radionuclides in soil (for these purposes, soil is defined
as unconsolidated earth material, including rubble and debris that might be present
in earth material);

(2) Concentrations of airborne radon decay products;

(3) External gamma radiation;

(4) Surface contamination; and

(5) Radionuclide concentrations in air or water resulting from or associated with any of
the above.

b. Basic Dose Limit. The basic dose limit for doses resulting from exposures to residual
radioactive material is a prescribed standard from which limits for quantities that can be
monitored and controlled are derived; it is specified in terms of the effective dose
equivalent as defined in this Order. The basic dose limits are used for deriving
guidelines for residual concentrations of radionuclides in soil. Guidelines for residual
concentrations of thorium and radium in soil, concentrations of airborne radon decay
products, allowable indoor external gamma radiation levels, and residual surface
contamination concentrations are based on existing radiological protection standards
(40 CFR Part 192; NRC Regulatory Guide 1.86 and subsequent NRC guidance on
residual radioactive material). Derived guidelines or limits based on the basic dose
limits for those quantities are used only when the guidelines provided in the existing
standards are shown to be inappropriate.

GN_0190.D0C , : I-A-1
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d.

Guideline. A guideline for residual radioactive material is a level of radioactive material
that is acceptable for use of property without restrictions due to residual radioactive
material. Guidelines for residual radioactive material presented herein are of two kinds,
generic and specific. The basis for the guidelines is generally a presumed worst-case
plausible-use scenario for the property.

(1) Generic guidelines, independent of the property, are taken from existing radiation
protection standards. Generic guideline values are presented in this chapter.

(2) Specific property guidelines are derived from basic dose limits using specific
property models and data. Procedures and data for deriving specific property
guideline values are given by DOE/CH-8901.

Authorized Limit. An authorized limit is a level of residual radioactive material that shall
not be exceeded if the remedial action is to be considered completed and the property is
to be released without restrictions on use due to residual radioactive material.

(1) The authorized limits for a property will include:

(a) Limits for each radionuclide or group of radionuclides, as appropriate, associated
with residual radioactive material in soil or in surface contamination of structures
and equipment;

(b) Limits for each radionuclide or group of radionuclides, as appropriate, in air or
water; and

(c) Where appropriate, a limit on external gamma radiation resuiting from the
residual material.

(2) Under normal circumstances expected at most properties, authorized limits for
residual radioactive material are set equal to, or below, guideline values.
Exceptional conditions for which authorized limits might differ from guideline values
are specified in paragraphs V-5 and IV-7.

(3) A property may be released without restrictions if residual radioactive material does
not exceed the authorized limits or approved supplemental limits, as defined in
paragraph 1V.7a, at the time remedial action is completed. DOE actions in regard to
restrictions and controls on use of the property shall be governed by provisions in
paragraph IV.7b. The applicable controls and restrictions are specified in paragraph
V.6 and IV.7.c. '

ALARA Applications. The monitoring, cleanup, and control of residual radioactive
material are subject to the ALARA policy of this Order. Applications of ALARA policy
shall be documented and filed as a permanent record.

3. BASIC DOSE LIMITS.

a.

GN_0190.DOC

Defining and Determining Dose Limits. The basic public dose limits for exposure to
residual radioactive material, in addition to natural occurring “background” exposures,
are 100 mrem (1 mSv) effective dose equivalent in a year, as specified in paragraph
Il.1a.

I-A-2



b. Unusual Circumstances. If, under unusual circumstances, it is impracticable to meet the
basic limit based on realistic exposure scenarios, the respective project and/or program
office may, pursuant to paragraph Il.1a(4), request from EH-1 for a specific authorization
for a temporary dose limit higher than 100 mrem (1 mSv), but not greater than 500
mrem (5 mSv), in a year. Such unusual circumstances may include temporary
conditions at a property scheduled for remedial action or following the remedial action.

The ALARA process shall apply to the selection of temporary dose limits.

4. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL.

a. Residual Radionuclides in Soil. Generic guidelines for thorium and radium are specified
below. Guidelines for residual concentrations of other radionuclides shall be derived
from the basic dose limits by means of an environmental pathway analysis using specific
property data where available. Procedures for these derivations are given in DOE/CH-
8901. Residual concentrations of radioactive material in soil are defined as those in

excess of background concentrations averaged over an area of 100 m?.

(1) Hot Spots. If the average concentration in any surface or below-surface area less
than or equal to 25 m?, exceeds the limit or guideline by a factor of (100/A) , [where
A is the area (in square meters) of the region in which concentrations are elevated],
limits for “hot-spots” shall also be developed and applied. Procedures for calculating
these hot-spot limits, which depend on the extent of the elevated local
concentrations, are given in DOE/CH-8901. In addition, reasonable efforts shall be
made to remove any source of radionuclide that exceeds 30 times the appropriate
limit for soil, irrespective of the average concentration in the soil.

(2) Generic Guidelines. The generic guidelines for residual concentrations of Ra-226,
Ra-228, Th-230, and Th-232 are:

(a) 5 pCilg, averaged over the first 15 cm of soil below the surface; and
(b) 15 pCil/g, averaged over 15-cm-thick layers of soil more than 15 cm below the
surface.

(3) Ingrowth and Mixtures. These guidelines take into account ingrowth of Ra-226 from
Th-230 and of Ra-228 from Th-232, and assume secular equilibrium. If both Th-230
and Ra-226 or both Th-232 and Ra-228 are present and not in secular equilibrium,
the appropriate guideline is applied as a limit for the radionuclide with the higher
concentration. If other mixtures of radionuclides occur, the concentrations of
individual radionuclides shall be reduced so that either the dose for the mixtures will
not exceed the basic dose limit or the sum of the ratios of the soil concentration of
each radionuclide to the allowable limit for that radionuclide will not exceed 1.
Explicit formulas for calculating residual concentration guidelines for mixtures are
given in DOE/CH-8901.

b. Airborne Radon Decay Products. Generic guidelines for concentrations of airborne
radon decay products shall apply to existing occupied or habitable structures on private
property that are intended for release without restriction; structures that will be
demolished or buried are excluded. The applicable generic guideline (40 CFR Part 192)
is: In any occupied or habitable building, the objective of remedial action shall be, and a
reasonable effort shall be made to achieve, an annual average (or equivalent) radon
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decay product concentration (including background) not to exceed 0.02 WL. [A working
level (WL) is any combination of short-lived radon decay products in 1 L of air that will
result in the ultimate emission of 1.3 x 10° MeV of potential alpha energy.] In any case,
the radon decay product concentration (including background) shall not exceed 0.03
WL. Remedial actions by DOE are not required in order to comply with this guideline
when there is reasonable assurance that residual radioactive material is not the source
of the radon concentration.

c. External Gamma Radiation. The average level of gamma radiation inside a building or
habitable structure on a site to be released without restrictions shall not exceed the
background level by more than 20 pR/h and shall comply with the basic dose limit when
an “appropriate-use” scenario is considered. This requirement shall not necessarily
apply to structures scheduled for demolition or to buried foundations. External gamma
radiation levels on open lands shall also comply with the basic limit and the ALARA
process, considering appropriate-use scenarios for the area.

d. Surface Contamination. The generic surface contamination guidelines provided in
Figure {V-1 are applicable to existing structures and equipment. These guidelines are
generally consistent with standards of the NRC (NRC 1982) and functionally equivalent
to Section 4, “Decontamination for Release for Unrestricted Use,” of Regulatory Guide
1.86, but apply to nonreactor facilities. These limits apply to both interior equipment and
building components that are potentially salvageable or recoverable scrap. If a building
is demolished, the guidelines in paragraph IV.6a are applicable to the resulting
contamination in the ground. ,

e. Residual Radionuclides in Air and Water. Residual concentrations of radionuclides in air
and water shall be controlled to the required levels shown in paragraph ll.1a and as
required by other applicable Federal and/or State laws.

5. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MATERIAL.

a. Establishment of Authorized Limits. The authorized limits for each property shall be set
equal to the generic or derived guidelines unless it can be established, on the basis of
specific property data (including health, safety, practical, programmatic and
socioeconomic considerations), that the guidelines are not appropriate for use at the
specific property. The authorized limits shall be established to (1) provide that, at a
minimum, the basic dose limits of in paragraph 1V.3, will not be exceeded under the
“worst-case” or “plausible-use” scenarios, consistent with the procedures and guidance
provided in DOE/CH-8901, or (2) be consistent with applicable generic guidelines. The
authorized limits shall be consistent with limits and guidelines established by other
applicable Federal and State laws. The authorized limits are developed through the
project offices in the field and are approved by the Headquarters Program Office.
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Figure 1V-1
Surface Contamination Guidelines

Allowable Total Residual Surface Contamination

(dpm/100 cm?)t
Radionuclides 2 Averageg’i Maximum?2 Removable*®
Transuranics, 1-125, 1-129, Ra-226, RESERVED RESERVED RESERVED
Ac-227, Ra-228, Th-228, Th-230, 100* 300% 20*
Pa-231
Th-Natural, Sr-90, 1-126, 1-131, 1-133, 1,000 3,000 200
Ra-223, Ra-224, U-232, Th-232
U-Natural, U-235, U-238, and 5,000 15,000 1,000
associated decay product, alpha
emitters .
Beta-gamma emitters(radionuclides 5,000 15,000 1,000

with decay modes other than alpha
emission or spontaneous fission)
except Sr-90 and others noted
above.t

1 As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive
material as determined by correcting the counts per minute measured by an appropriate detector for
background, efficiency, and geometric factors associated with the instrumentation.

2 Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the fimits
established for alpha- and beta-gamma-emitting radionuclides should apply independently.

2 Measurements of average contamination should not be averaged over an area of more than 1 m?. For
objects of less surface area, the average should be derived for each such object.

% The average and maximum dose rates associated with surface contamination resulting from beta-
gamma emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at 1cm.

2 The maximum contamination level applies to an area of not more than 100 cm?,

& The amount of removable material per 100 cm?of surface area should be determined by wiping an area
of that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount
of radioactive material on the wiping with an appropriate instrument of known efficiency. When removable
contamination on objects of surface area less than 100 cm? is determined, the activity per unit area should
be based on the actual area and the entire surface should be wiped. It is not necessary to use wiping
techniques to measure removable contamination levels if direct scan surveys indicate that the total
residual surface contamination levels are within the limits for removable contamination.

I This category of radionuclides includes mixed fission products, including the Sr-80 which is present in
them. It does not apply to Sr-90 which has been separated from the other fission products or mixtures
where the Sr-90 has been enriched.

* Because no values are presented in this order, FUSRAP uses the values shown based on “DOE
Guidelines for Residual Radioactive Materials at FUSRAP and Remote SFMP Sites,” Revision 2,
March 1987 (CCN 046176).

GN_0190.D0OC : I-A-5



b. Application of Authorized Limits. Remedial action shall not be considered complete until
the residual radioactive material levels comply with the authorized limits, except as
authorized pursuant to paragraph V.7 for special situations where the supplemental
limits and exceptions should be considered and it is demonstrated that it is not
appropriate to decontaminate the area to the authorized limit or guideline value.

6. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL. Residual radioactive material
above the guidelines shall be managed in accordance with Chapter |l and the following
requirements.

a. Operational and Control Requirements. The operational and control requirements
specified in the following Orders shall apply to interim storage, interim management, and
long-term management.

(1) DOE 5000.3B, Occurrence Reporting and Processing of Operations
Information

(2) DOE 5440.1E, National Environmental Policy Act Compliance
Program :

(3) DOE 5480.4, Environmental Protection, Safety, and Health
Protection Standards

(4) DOE 5482.1B, Environmental, Safety, and Health Appraisal
Program

(5) DOE 5483.1A, Occupational Safety and Health Program for DOE Employees at
Government-Owned, Contractor-Operated Facilities

(8) DOE 5484.1, Environmental Protection, Safety, and Health Protection Information
Reporting Requirements

(7) DOE 5820.2A, Radioactive Waste Management.

b. Interim Storage.

(1) Control and stabilization features shall be designed to provide, to the extent
reasonably achievable, an effective life of 50 years with a minimum life of at least 25
years. -

(2) Controls shall be designed such that Rn-222 concentrations in the atmosphere
above facility surfaces or openings in addition to background levels, will not exceed:

(a) 100 pCi/L at any given point; _

(b) An annual average concentration of 30 pCi/L over the facility site; and

(¢) An annual average concentration of 3 pCi/L at or above any location outside the
facility site.

(d) Flux rates fromthe storage of radon producing wastes shall not exceed 20
pCi/sg.m-sec., as required by 40 CFR Part 61.

(3) Controls shall be designed such that concentrations of radionuclides in the

groundwater and quantities of residual radioactive material will not exceed applicable
Federal or State standards.
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(4) Access to a property and use of onsite material contaminated by residual radioactive
material should be controlled through appropriate administrative and physical
controls such as those described in 40 CFR Part 192. These control features should
be designed to provide, to the extent reasonable, an effective life of at least 25
years. '

c. Interim Management.

(1) A property may be maintained under an interim management arrangement when the
residual radioactive material exceeds guideline values if the residual radioactive
material is in inaccessible locations and would be unreasonably costly to remove
provided that administrative controls are established by the responsible authority
(Federal, State, or local) to protect members of the public and that such controls are
approved by the appropriate Program Secretarial Officer.

(2) The administrative controls include but are not limited to periodic monitoring as
appropriate; appropriate shielding; physical barriers {o prevent access; and
appropriate radiological safety measures during maintenance, renovation,
demolition, or other activities that might disturb the residual radioactive material or
cause it to migrate.

(3) The owner of the property should be responsible for implementing the administrative
controls and the cognizant Federal, State, or local authorities should be responsible
for enforcing them.

d. Long-Term Management.

(1) Uranium, Thorium, and Their Decay Products.

(a) Control and stabilization features shall be designed to provide, to the extent
reasonably achievable, .an effective life of 1,000 years with a minimum life of at
least 200 years.

(b) Control and stabilization features shall be designed to limit Rn-222 emanation to
the atmosphere from the wastes to less than an annual average release rate of
20 pCi/m2/s and prevent increases in the annual average Rn-222 concentration
at or above any location outside the boundary of the contaminated area by more
than 0.5 pCi/L. Field verification of emanation rates shall be in accordance with
the requirements of 40 CFR Part 61. '

(c) Before any potentially biodegradable contaminated wastes are placed in a long-
term management facility, such wastes shall be properly conditioned so that the
generation and escape of biogenic gases will not cause the requirement in
paragraph [V.6d(1)(b) to be exceeded and that biodegradation within the facility
will not result in premature structural failure in violation of the requirements in
paragraph IV.6d(1)(a).

(d) Ground water shall be protected in accordance with legally applicable Federal
and State standards.
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(e) Access to a property and use of onsite material contaminated by residual
radioactive material should be controlled through appropriate administrative and
physical controls such as those described in 40 CFR Part 192. These controls
should be designed to be effective to the extent reasonable for at least 200
years.

(2) Other Radionuclides. Long-term management of other radionuclides shall be in
accordance with Chapters 11, lll, and IV of DOE 5820.2A, as applicable.

7. SUPPLEMENTAL LIMITS AND EXCEPTIONS. If special specific property circumstances
indicate that the guidelines or authorized limits established for a given property are not
appropriate for any portion of that property, then the DOE Field Office Manager may
request, through the Program Office, that supplemental limits or an exception be applied.
The responsible DOE Field Office Manager shall document the decision that the subject
guidelines or authorized limits are not appropriate and that the alternative action selected
will provide adequate protection, giving due consideration to health and safety, the
environment, costs, and public policy considerations. The DOE Field Office Manager shall
obtain approval for specific supplemental limits or exceptions from Headquarters as
specified in paragraph 1V.5, and shall provide to the Headquarters Program Office those
materials required by Headquarters for the justification as specified in this paragraph and in
the FUSRAP and SFMP protocois and subsequent guidance documents. The DOE Field
Office Manager shall also be responsible for coordination with the State and local
government regarding the limits or exceptions and associated restrictions as appropriate. In
the case of exceptions, the DOE Field Office Manager shall be responsible for coordinating
with the State and/or local governments to ensure the adequacy of restrictions or conditions
of release and that mechanisms are in place for their enforcement.

a. Supplemental Limits. Any supplemental limits shall achieve the basic dose limits set
forth in Chapter Il of this Order for both current and potential unrestricted uses of a
property. Supplemental limits may be applied to any portion of a property if, on the
basis of a specific property analysis, it is demonstrated that

(1) Certain aspects of the property were not considered in the development of the
established authorized limits for that property; and

(2) As a result of these certain asbects, the established limits either do not provide
adequate protection or are unnecessarily restrictive and costly.

b. Exceptions to the authorized limits defined for a property may be applied to any portion
of the property when it is established that the authorized limits cannot reasonably be
achieved and that restrictions on use of the property are necessary. It shall be
demonstrated that the exception is justified and that the restrictions will protect members
of the public within the basic dose limits of this Order and will comply with the
requirements for control of residual radioactive material as set forth in paragraph IV.6.

c. Justification for Supplemental Limits and Exceptions. The need for supplemental limits
and exceptions shall be documented by the DOE Field Office on a case-by-case basis
using specific property data. Every reasonable effort should be made to minimize the
use of supplemental limits and exceptions. Examples of specific situations that warrant
DOE use of supplemental standards and exceptions are:
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(1) Where remedial action would pose a clear and present risk of injury to workers or
members of the public, notwithstanding reasonable measures to avoid or reduce
risk.

(2) Where remedial action, even after all reasonable mitigative measures have been
taken, would produce environmental harm that is clearly excessive compared to the
health benefits to persons living on or near affected properties, now or in the future.
A clear excess of environmental harm is harm that is long-term, manifest, and
grossly disproportionate to health benefits that may reasonably be anticipated.

(3) Where it is determined that the scenarios or assumptions used to establish the
authorized limits do not apply to the property or portion of the property identified, or
where more appropriate scenarios or assumptions indicate that other limits are
applicable or appropriate for protection of the public and the environment.

(4) Where the cost of remedial action for contaminated soil is unreasonably high relative
to long-term benefits and where the residual material does not pose a clear present
or future risk after taking necessary control measure. The likelihood that buildings
will be erected or that people will spend long periods of time at such a property
should be considered in evaluating this risk. Remedial action will generally not be
necessary where only minor quantities of residual radioactive material are involved
or where residual radioactive material occurs in an inaccessible location at which
specific property factors limit its hazard and from which it is difficult or costly to
remove. Examples include residual radioactive material under hard-surfaced public
roads and sidewalks, around public sewer lines, or in fence-post foundations. A
specific property analysis shall be provided to establish that the residual radioactive
material would not cause an individual o receive a radiation dose in excess of the
basic dose limits stated in paragraph IV.3, and a statement specifying the level of
residual radioactive material shall be provided to the appropriate State and/or local
agencies for appropriate action, e.g., for inclusion in local land records.

(5) Where there is no feasible remedial action.

8. SOURCES.

a. Basic Dose Limits. Dosimetry model and dose limits are defined in Chapter Il of this
Order.

b. Generic Guidelines for Residual Radioactive Material. Residual concentrations of
radium and thorium in soil are defined in 40 CFR Part 192. Airborne radon decay
products are also defined in 40 CFR Part 192, as are guidelines for external gamma
radiation. The surface contamination definition is adapted from NRC (1982).

c. Control of Radioactive Wastes and Residues. Interim storage is guided by this Order
and DOE 5820.2A. Long-term management is guided by this Order, 40 CFR Part 192,
and DOE 5820.2A.
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PREFACE TO DESIGN CRITERIA

These desian criteria have been written in a generic form that
sunmmarizes criteria applicable for remedial action and long-tern
managenent activities associated with the radioactive wastes at the ‘
FUSRAPband SFMP sites. Site-specific information is provided in the
aprendices to this generic document. As a specific scope of work

for a gite is determined, design bases and work plans for each of
the sites will be geveloped,

Pprendix A contains definitions of terms used in these design
criteria and referenced documents. Appendix B provides a listing of
FUSPAP and SFMP sites by WBS number and contains estinated waste
gquantities at the sites. Appendix C contains the residual
contamination and waste control criteria, Appendix D lists site
informat;bn for specific sites which will be regquired as a remedial
action for the specific site is deéeJOped. This information will be
included in the work plan for each site.

The design criteria will be referenced by the designation
14501-00-DC-01,

These design criteria will be periodically revised, as appropriate,
to reflect new practices, additional informat;on, revisions of
applicable regulations, and standard revisions.
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1.0 INTRODUCTION
1. SCOPE

This document defines the design criteria for the identification of
materials, evaluation of remedial action alternatives, selection of
design parameters for site cleanup remedial actions and interim

storage, and long-term managemé%t met hods for handling FUSRAP and
SFMP radioactive wastes.

1.2 OBJECTIVE -

The primary objective of the Formerly Utilized Sites Remedial Action
Program (FUSRAP) and Surplus Facilities Management Program (SFMP)
projects is to stabilize, decontaminate, and/or dispose of FUSRAP
and SFMP derived wastes in such a manner as to minimize the
radiological risks posed by these wastes and to enable certification
of the cleaned up FUSRAP and SFMP sites for unrestricted future

use. At some sites, remedial action may be in situ long-term
management with monitoring as necessary to detect any contaminant
migration from the site in excess of radioclogical design criteria.
At other sites, an interim storage program may be established until
a2 decision for final disposition is made.

1.3 DEFINITIONS

Appendix A contains definitions of terms that are used in these
design criteria as well as in the referenced documents.

1.4 CBANGES TO CRITERIA

The criteria for FUSRAP and SFMP remedial actions set forth in this
document are based on elements of various federal orders,
regulations, and standards that may be subject to change. This
document will be revised to reflect changed criteria as authorized
and approved by DOE.
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2.0 APPLICABLE DOCUMENTS

2.1 GENERAL

The intent of these design criteria is to use DOE Orders where
applicable. Applicable orders, regulations and standards, and
sections thereof, as well as industry standards, will be

investigated on a site-specific basis to formulate the design bases
for the specific site.

2.2 FEDERAL ORDERS, REGULATIONS, AND STANDARDS

The following federal orders, regulations, and standards contain
elements that are generally applicable to the FUSRAP and SFMP
projects, and are summarized for these criteria.

2.2.1 Quality Assurance

DOE Order.5700.6A--Quality Assurance and DOE/OR-FUSRAP-82-001

Plan {or Quality Assurance. The Project Quality Assurance Prograr.
complies with DOE Order 5700.6A, and the FUSRAP Plan for Quality
Assurance (DOE/OR-FUSRAP-82-001).

For each remedial action site, and interconnecting activities (such
as transportation), a2 formal evaluation (Quality Assurance
Assessment) will be made of the conseguences of failure of eguipnent
and facilities to perform satisfactorily in service. This
Assessment, which will be an adjunct to design engineering with

- subsequent modifications as may be required, will give full
consideration to safety, environment, costs, schedule delays,
programmatic goals, public reaction, or any other factor important
to achieving project objectives.

When the formal evaluation indicates that conseqguences of failure
may be unacceptable, significant, or unknown and the probability of
failure is high or unknown, additional deliberate actions to find
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and prevent quality problems are mandatory. The additional actions
to assure quality of design and engineering, and particularly to
assure implementation of that design and engineering, will be
documented using a Quality Action Plan.

2.2.2 Radiation Protection

DOE Order 5480.1A. This order establishes control over the ~
environmental protection, safety, and health protection procrars.
Chapter XI, Requirements for Radiation Protection, Attachment X%I-},
defines radiation protection guides for concentration in air angd
water above natural background which will be used as criteria for
releases from DOE's FUSRAP and SFMP operations. Chapter XII,
Prevention, Control, and Abatement of Environmental Pollution,
provides requirements for the control of sources of environmental
pollution in accordance with the substantive and procedural aspects
of all applicable federal, state, and local pollution control
standards.

"DOE Order 5480.2--Hazardous and Radioactive Mixed Waste Manacement.
This order establishes hazardous waste management procedures for
facilities operated under authority of the Atomic Energy Act of
1954, as amended (AEA). The procedures will follow, to the extent
practicable, regulations issued by the Environmental Protection
Agency (EPA) pursuant to the Resource Conservation and Recovery Act
of 1976 (RCRaA).

DOE Order 54Bl.l-~Safety Analysis and Review System. This DOE Order
establishes requirements for the preparation and review of safety
analyses for each DOE operation, iﬁcluding: identification of
hazards and their elimination or control; assessment of risk:
docurmented management authorization of operation; and transportation
of hazardous materials.
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2.2.3 Land Disposal of Radioactive Wastes

Elements of the DOE Orders and federal regulations mentioned in the
following sections provide technical guidelines for long~-term,
near-surface land burial facilities and ancillary facilities.

DOE_Order 6430.1--General Design Criteria Manual. This order
contains basic architectural-and engineering design requirements for
new DOF facilities; provides technical specification reguirements;
and outlines planning and design requirements for new facilities,
facility additions, facility alterations, and.building acquisitions
to achieve economy of construction, operation, and maintenance.

40 CFR 192--Standards for Remedial Action at Inactive Uranium
Processing Sites. This regulation defines remedial action criteria
for inactive uranium processing sites. Some elements of these
standards are applicable to the FUSRAP and SFMP programs. Service
life of 2 mill tailings disposal site is defined in this regulation
- and has been adopted for FUSRAP and SFMP projects. Specific service
life and release control reguirements for interim storage sites and
long-térm management sites are noted in Section 3.2 of these Design
Criteria.

2.2.4 Bandlinc, Transportation, and Storage

DOF Order 1540.l--Materials Transportation and Traffic Management.
Bazardous materials at FUSRAP and SFMP sites shall be shipped in
accordance with DOE Order 1540.1. This document outlines DOE's
policies and procedures for the management of materials
transportation to ensure that it is accomplished in a manner
commensurate with:

(1) Operational reguirements for transportation services

(2) Established practices and procedures for transportation
safety, economy, efficiency, and cargo security
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(3) The National Transportation Policy as established by
Congress and cognizant federal agencies

(4) Applicable federal, state, local, and international
transportation regulations.

Intra-building and intra-site transfers are excluded from the
provisions of this order. '

DOFE Order 5480.1A--Environmeﬁtal Protection, Safety, and Health
Protection Program for DOE Operations. Chapter 3 of this Order
contains safety requirements for packaging of fissile and
radioactive material.. It also defines the requirements for design,
evaluation, and testing of containers used for the transport of
DOE's fissile and radiocactive materials.

49 CFR 17]1-179--Transportation of Hazardous Materials. These
regulations specify reguirements for bulk shipments of uranium or
thorium ores and physical or chemical concentrations of those ores
and uranium metal or natural thorium metal, or alloys of these
materials. -

-

2.2.5 Health‘and Safety

Occupational Safety and Health Administration (OSEA) 29 CFR 1910.
This section contains the health and safety regulations for general
industry.

Occupational Safety and Health Adninistration (OSHA) 29 CFR 1926.
This section establishes the general health and safety regulations
for construction.

2.2.6 Surveys

Surveys for characterization and remedial action will be performed
in accordance with the following specifications.



National Oceanic and Atmospheric Administration (NOARZA).

© “"Classification, Standards of Accuracy, and General
Specifications of Geodetic Control Surveys®

o *"Specification to Support Classification, Standards of

Accuracy, and General Specifications of Geodetic Control
Surveys"

© "Manual of Geodetic Triangulation,® "Specification
Publication No. 247

U.S. Department of Interior (USDI) "Manual of Instructions for the
Survey of Public Lands of the United States,® 1973, Bulletin 6,

2.2.7 Weather

National Oceanic and Atmospheric Administration. "Comparative
Climatic Data for the United States through 1982," 1983.

2.3 STATE AND LOCAL REGULATIONS

State and local regulations governing handling, transportation, and
storage of radioactive materials generally follow federal orders and
regulations, but may vary depending on whether the particular state
is an "Agreement State® under the Atomic Energy Act of 1954, as
amended. DOE regulations will be followed, and state and local
regulations will be reviewed on a site-specific basis.

2.4 DESIGN CODES, GUIDES, AND STANDARDS

The following industry and national codes, standards, and guides, as
applicable, will also serve as guidelines for the Design Criteria
for FUSRAP and SFMP:

© American Association of State Highway and Transportation
Officials (AASHTO)

0 American Concrete Institute (ACI)

A




American
(ACGIR)

American
Ametica;
American
American
American
American

American

- - - v v e ~ -
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Conference of Government Industrial Bygienists

Institute of Steel Construction (AISC)
National Standards Institute (ANSI)
Nuclear Society (ANS)

Petroleum Institute (API)

Railway Engineering Association (AREA)
Society for Testing and Materials (ASTM)

Society of Heating, Refrigerating, and Air

Conditioning Engineers (ASERAE)

American

Society of Mechanical Engineers (ASME)

American Water Works Association (AWWA)

American Welding Society (AWS)

Institute of Electrical and Electronic Engineers (IEEE)

Interstate Commerce Commission (ICC)

I1luminating Engineering Society (IES)

National
National
National

National
Code"

National

National

Electrical Code (NEC)
Electrical Manufacturers® Association (NEMA)
Electrical Safety Code (NESC)

Fire Protection Association (NFPA) ®National Fire

Geodetic Survey (NGS)

Standard Plumbing Code (NSPC)

Occupational Safety and Health Standards (OSHA)

Underwriters' Laboratory (UL)

Uniform Building Code (UBC)

U.S. Army Corps of Engineers Dredging Documents

U.S. Geologiral Survey (USGS)
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3.0 DESIGN REQUIREMENTS-
3.1 GENERAL
FUSRAP work may involve remedial acticn at a number of sites. The l ﬁ>

currently designated FUSRAP and SFMP sites are listed in Appendix B;
waste characteristics and estimated volumes at each site are also
given.

&

Additional sites mav be adade

oy
U v

d or deleted with passage of
legislation; therefore, the list of sites may be subject to
revision. The specific type and quantity of contaminated material
at each site, as well as geologic, meteorologic, and other site
conditions affecting the design and design approach, differ from

8ite to site.

-
f federal

¥

3.2 RADIOLOGICAL DESIGN CRITERIA

The proposed DOE Interim Residual Contamination and Waste Control
Guidelines for FUSRAP and SFMP sites are summarized in Appendix C.
This criteria should be followed in defining cleanup requirements,

developing :emedial action plans, and performing and verifying fielgd
remedial actions.

3.3 SPECIFIC SITE CONDITIONS
The following information is reguired for each site and will be
completed before or during detailed design and engineering of

disposal facilities.

3.3.1 Scope of Work

The Scope of Work for the needed remedial actions must be clearly
defined. This may be initiated with the preparation of the
Preliminary Engineering Evaluation Report for each site with a
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Design Basis, or as a separate document. It will be in accordance

with the waste management plan outlined in Section 3.3.4 of these
Design Criteria.

3.3.2 State and Local Regulations

In consultation with appropriate‘DOE-ORO personnel, applicable state
and local regulations and ordinances-will be reviewed to determine
requirements to achieve compliance with health, safety, and '
environmental regulations. Construction permits and local property
access agreements will be obtained as required. Any permits,
licenses, or other authorization 