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I LEGAL NoT1CE 
This report was prepared as an account of work sponsored by the United States Government. Neither the 
United States nor the United States Department of Energy, nor any of their employees, nor any of their 
contractors, subcontractors, or their employees, makes any warranty, express or implied, or assumes any 
legal liability or responsibility for the accuracy, completeness or usefulness of any information, apparatus, 
product or process disclosed, or represents that its use would not infringe privately owned rights. 
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INTRODUCTION 

Description of the Formerly Utilized Sites Remedial Action Proqram 
at the University of Chicaqo, Chicago, Illinois 

The U.S. Department of Energy (DOE), Office of Nuclear Energy, 
Office of Remedial Action and Waste Technology, Division of Facility 
and Site Decommissioning Projects conducted a remedial action 
project at the University of Chicago in Chicago, Illinois. The work 
was administered by the Formerly Utilized Sites Remedial Action 
Program (FUSRAP), one of four remedial action programs under the 
direction of the DOE Division of Facility and Site Decommissioning 
Projects. 

The United States Congress authorized DOE to initiate FUSRAP in 1974 
to identify and clean up of otherwise control sites where residual 
radioactive material (exceeding current guidelines) remains from the 
early years of the nation's atomic energy program or from commercial 
operations causing conditions that Congress has mandated DOE to 
K emedy. The objectives of FUSRAP are to: 

.a--_ 

0 Identify and assess sites formerly utilized to support 
early Manhattan Engineer District/Atomic Energy Commission 
(MED/AEC) nuclear work to determine whether further 
decontamination and/or control is needed 

0 Decontaminate and/or apply controls to these sites to 
permit conformance with currently applicable guidelines 

0 Dispose of and/or stabilize all generated residues in an 
environmentally acceptable manner 

0 Accomplish all work in accordance with appropriate 
landowner agreements and local and state environmental and 
land-use requirements to the extent specified by federal 
law and applicable DOE orders, regulations, standards, 
policies, and procedures 

0 Certify, at the completion of remedial action, that the 
radiological conditions at the site comply with guidelines 
and that the site is appropriate for future use 

The identification and assessment of formerly utilized sites is 
accomplished by DOE. This process results in the designation of 

,1-w those sites into FUSRAP. Once a site has been designated as a 
FUSRAP site, the decontamination is managed and/or controls are 

viii 
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applied to this site by DOE, Oak Ridge Operations Office, Technical 
,- Services Division. The Oak Ridge Operations Office also manages the 

disposal and/or stabilization of residues generated during remedial 
action. 

Upon completion of decontamination and disposal, DOE employs an 
independent verification contractor (IVC), which operates 
independently of the decontamination and disposal contractors. The 
IVC determines and verifies that the site has been successfully 
decontaminated such that the radiological conditions comply with 
guidelines and the site is appropriate for future use. 

The current designation contractor is Oak Ridge National Laboratory 
(ORNL). Oak Ridge Associated Universities (ORAU) is presently under 
contract to DOE as the IVC to perform the verification surveys. As 
the project management contractor (PMC), Bechtel National, Inc. 
(BNI) is the DOE representative for planning, managing, and 
implementing decontamination activities and applying controls. 

“.- 

Environmental Regulations for FUSRAP 

To assess the environmental impacts of federal actions, Executive 
Order 11991 empowered the Council on Environmental Quality (CEQ) to 
issue regulations to federal agencies for implementing those 
procedural provisions of the National Environmental Policy Act 
(NEPA) that are mandatory under the law. CEQ issued regulations 
containing guidance and specific requirements in June 1979. The DOE 
guidelines for implementing the NEPA process and satisfying the CEQ 
regulations were made effective on March 28, 1980. 

The NEPA process required FUSRAP decision-makers to identify and 
assess the environmental consequences of proposed actions before 
beginning remedial action activities, developing disposal sites, or 
transporting and emplacing radioactive wastes. After the enactment 
of the Superfund Amendments and Reauthorization Act (SARA), which 

.r-- amended the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), DOE established a policy to integrate the 
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requirements of CERCLA and NEPA because both had similar 
requirements. 

Documentation required by NEPA and CERCLA to support remedial action 

is prepared by Argonne National Laboratory (ANL). Supporting 
documentation is provided to ANL by the FUSRAP PMC through the 
preparation of a series of engineering studies of the remedial 
action under consideration for a site. The remedial action 
alternative selected by DOE based on the evaluation of NEPA and 
CERCLA processes is subsequently implemented with consideration for 
public safety and in compliance with applicable federal, state, and 
local requirements. 

For the remedial action activities discussed in this certification 
docket, the NEPA and CERCLA requirements were satisfied by the 
preparation of an action description memorandum that led to the 
issuance of a memorandum to file documenting that the remedial 
action planned would have no significant impact 'on the environment. 

Work performed under FUSRAP by the PMC, architect-engineers, and 
subcontractors is governed by the provisions of the DOE quality 
assurance program plan (QAPmP) developed for the project in 
compliance with DOE Order 5700.6. The effectiveness of 
implementation of the QAPmP is appraised regularly by the BNI 
quality assurance organization and by DOE-ORO. 

Property Identification 

The University of Chicago is a private university located in the 
Hyde Park-Kenwood area of the City of Chicago, Illinois. It is 
approximately 11 km (7 mi) south of the Chicago downtown business 
district. The existing campus buildings that were associated with 
MED work are Ryerson Physical Laboratory, Eckhart Hall, Kent 
Chemistry Laboratory, and George Herbert Jones Chemical Laboratory. 
These buildings are now in use as offices, laboratories, and 
classrooms. Other buildings associated with MED activities have 
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been torn down. Some laboratories are still used for nuclear 
research under license by the Illinois Department of Nuclear 
Safety. 

Remedial action was completed at the University of Chicago in 
October 1987, and DOE certified that the property is in compliance 
with applicable DOE standards and criteria developed to protect 
health, safety, and the environment. A notice of certification was 
published in the Federal Resister on , 1989. 

Docket Contents 

The purpose of this docket is to document the successful 
decontamination of the University of Chicago site. Material in this 
docket consists of documents supporting DOE certification that 
conditions at the subject property are in compliance with 
radiological guidelines and standards determined to apply to this 
property. Furthermore, the use of this property will not result in 
any measurable radiological hazard to the general public that is 
attributable to the activities of DOE OK its predecessor agencies. 

Exhibit I is a summary of remedial action activities conducted at 
the University of Chicago. The exhibit provides a brief history of 
the origin of the contamination, the radiological characterizations 
conducted, the remedial action performed, and post-remedial 
action/verification activities. Cost data covering all remedial 
action conducted at the site are also included in Exhibit I. 
Appendix A to Exhibit I contains the applicable remedial action 
guidelines. 

Exhibit II consists of the letters, memos, reports, and other 
documents that were produced to encompass the entire remedial action 
process, from designation of the site under FUSRAP to the 
certification that no radiologically based restrictions limit the 
future use of the site. Documents that are brief are included in 

.J-- Exhibit II. Lengthy documents are incorporated by reference only; 
the actual documents are provided as an attachment to the 
certification docket at publication. 
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Exhibit III provides diagrams of the site that illustrate the areas 
.- that were decontaminated during the cleanup activities. 

The certification docket will be archived by DOE through the 
Assistant Secretary for Management and Administration after 
certification of the site. Copies will be available for public 
review between 9:00 a.m. and 4:00 p.m., Monday through Friday 
(except federal holidays) at the DOE Public Reading Room located in 
Room lE-190 of the Forrestal Building, 1000 Independence Avenue, 
S.W., Washington, D.C. Copies will also be available in the DOE 
Public Document Room at the Oak Ridge Operations Office in Oak 
Ridge, Tennessee, and in the DOE Public Reading Room at the Chicago 
Operations Office in Chicago, Illinois. 
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Exhibit I Summary of Remedia/ Action Activities 
Performed at the University of Chicago, Chicago, Illinois, 
from December 1982 to October 1987 
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EXHIBIT I 

SUMMARY OF REMEDIAL ACTION ACTIVITIES PERFORMED AT THE 

UNIVERSITY OF CHICAGO, CHICAGO, ILLINOIS, 

FROM DECEMBER 1982 TO OCTOBER 1987 

.- 



1.0 INTRODUCTION 

The site addressed in this certification docket is the University of 
Chicago, Chicago, Illinois (Figure I-l). This exhibit summarizes the 
activities culminating in the certification that radiological 
conditions at various University of Chicago buildings are in 
compliance with applicable guidelines and that use of the property 
will result in no radiological exposure above U.S. Department of 
Energy (DOE) standards and criteria established to protect member6 of 
the general public and occupants of the site. These activities were 
conducted under the Formerly Utilized Sites Remedial Action Program 
(FUSRAP) (Ref. 1). The remedial action process at the University of 
Chicago included characterizing its radiological status, designating 
the site as requiring remedial action, performing the remedial 
action, and verifying that the buildings have been decontaminated. 
Further detail on each activity can be found in the documents 
included or referenced in Exhibit II. 
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2.0 SITE HISTORY 

The University of Chicago was one of the focal points for supporting 
activities conducted by predecessors of DOE, the Manhattan Engineer 
District (MED) and its successor, the Atomic Energy Commission 
(AEC). These activities included the handling of radioactive 
material associated with development of the atomic bomb during World 
War II (Refs. 1 and 2). 

The primary focus of activities conducted at the University of 
Chicago under contract to MED was the production and purification of 
plutonium, which involved the handling and processing of uranium 
compounds (Ref6. 3 and 4). Additional research and development 
operations were conducted throughout World War II to support the 
atomic bomb project at various laboratories and facilities. 

The first contract with the University of Chicago was established 
through the Office of Scientific Research and Development (OSRD) in 
January 1942. By June of that year, the Army Corps of Engineers had 
assumed responsibility for developing the atomic bomb, forming MED 
for this purpose. The contract was transferred from OSRD to MED in 
May 1943. In 1947, AEC succeeded MED as the government agency in 
charge of nuclear programs. AEC-sponsored research continued at the 
University of Chicago until 1952. When MED/AEC operations at the 
university ceased, the facilities used by MED/AEC were 
decontaminated to meet health and safety criteria then in effect 
(Refs. 1 and 2). 

I-3 
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3.0 SITE DESCRIPTION 

The University of Chicago is a private university located on a 
69.2-ha (171-acre) site in the Hyde Park-Kenwood National Historic 
District, Chicago, Illinois. It is approximately 11 km (7 mi) south 
of the downtown bUSine66 district (Figure I-l). 

The building6 on this campus that were associated with MED work were 
New Chemistry Laboratory and Annex, West Stands, Ryerson Physical 
Laboratory, Eckhart Hall, Kent Chemical Laboratory, George Herbert 
Jones Chemical Laboratory, and Ricketts Laboratory. New Chemistry 
Laboratory and Annex, West Stands, and Ricketts Laboratory have been 
torn down. The remaining buildings shown in the plan view 
(Figure I-2) are now in use as offices, laboratories, and 
classrooms. 

Six university buildings (including Jones Laboratory) are listed in 
the National Register of Historic Places, as shown in Table I-l 
(Ref. 5). 

I-4 
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TABLE I-l 
PROPERTIES OF THE UNIVERSITY OF CHICAGO LISTED IN THE 

NATIONAL REGISTER OF HISTORIC PLACES 

Property 
Basis for Date 

Listing Listed 

Site of the first self- 
sustaining nuclear reaction, 
5630 South Ellis Avenue 

Frederick C. Robie House, 
5757 South Woodlawn Avenue 

Lorado Taft Midway Studios, 
6016 South Ingleside Avenue 

Room 405, George Herbert Jones 
Chemical Laboratory, 
5747 South Ellis Avenue 

Frank R. Little House, 
5801 South Kenwood Avenue 

Charles Hitchcock Hall, 
1009 East 57th Street 

Site of the first controlled, 
self-sustaining nuclear chain 
reaction; now marked by Henry 
Moore sculpture, "Nuclear 
Energy." 

House designed by Frank Lloyd 
Wright, completed in 1909; the 
archetype for the prairie house 
design that revolutionized the 
architecture of the American home. 

Constructed in 1929 by Lorado Taft 
from sections of the first campus 
studio that was built in 1906. The 
original brick barn continued to be 
Taft's private sculpture studio 
until his death in 1936. 

Room where a group of scientists 
under the direction of Dr. Glenn T. 
Seaborg first isolated (Aug. 18, 
1942) and weighed (Sept. 10, 1942) 
plutonium. 

Designed by Irving and Allen Pond; 
regarded as an architectural 
landmark. 

Designed by Dwight H. Perkins and 
constructed in 1902. This building 
combines the neo-Gothic architec- 
ture of nearby buildings with a 
prairie motif. 

10/15/66 

10115166 

10/15/66 

5128167 

5/11/76 

12/30/74 

I-6 
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4.0 RADIOLOGICAL HISTORY AND STATUS 

The University of Chicago was involved in theoretical, 
radiochemical, and physical research associated with the first 
successful nuclear pile (CP-1) that was constructed and operated in 
the West Stands (racquet courts) under Stagg Field. Research 
conducted under WED/AEC during the 1940s and 1950s included 
development of a process for producing high-purity uranium 
compounds, testing of uranium metal, research associated with 
operation of the pile, and plutonium separation. 

4.1 RADIOLOGICAL SURVEYS 

Radiological surveys of the University of Chicago facilities were 
performed between September 1976 and September 1977 (Refs. 6 
through 9). These surveys indicated the presence of residual 
radioactive contamination in four building6 including Jones 
Laboratory, Kent Laboratory, Ryerson Laboratory, and Eckhart Hall. 
The surveys indicated contamination pO6Sibly resulting from MED/AEC 
activities in Jones Laboratory at 46 locations in 17 room6 or areas, 
in Kent Laboratory at 23 locations in 14 room6 or areas, in RyerSOn 
Laboratory at 40 locations in 26 rooms or areas, and in Eckhart Hall 
at 13 locations in 9 rooms or areas. The contamination consisted 
mainly of small spots on the floors and wall6 (Ref6. 10 and 11). 
Sixty-four exhaust duct6 in Jones Laboratory were cleaned and 
radiologically surveyed in 1987 (Refs. 12 and 13). 

The 1987 survey indicated that four duct6 contained radioactive 
contamination in concentration6 exceeding guidelines. Eleven air 
vents in the chimney6 were also found to be contaminated in excess 
of recommended guidelines. 

I-7 
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4.2 REMEDIAL ACTION GUIDELINES 

The primary radionuclides of concern at the University of Chicago 
before remedial action were various isotopes of uranium, plutonium, 
thorium, and radium. Other radioactive isotopes 
(e.g., americium-241 and neptunium-237) are still handled in the 
laboratories; however, these isotope6 are beyond the reSpOn6ibility 
of DOE and not within the scope of this docket. 

The remedial action performed in 1976 and 1977 was conducted 
according to the guideline6 (which are consistent with DOE 
guidelines) provided in the report documenting decontamination 
activities at several university building6 (Ref. 10). 

DOE residual contamination guidelines governing the release of the 
property for future use are presented in Table I-2. DOE implemented 
these guideline6 on the basis of their compatibility with guidelines 
established by the Environmental Protection Agency (EPA) and adapted 
for DOE use (Ref. 14). The guidelines in Table I-2 were adapted 
from the Nuclear Regulatory Commission and applied primarily to 
surfaces such as walls, floors, ceilings, roofing tiles, and 
ductwork. On surfaces where contamination exceeded the applicable 
guidelines, remedial action was repeated until measurements were at 
or below DOE guidelines. 

The remedial action guideline for uranium-238 in soil at the 
University of Chicago is the 150-pCi/g limit derived for the 
Illinois National Guard Armory, another FUSRAP site in Chicago 
(Ref. 15). Remedial action guideline6 for surface contamination at 
the University of Chicago are 100 alpha dpm/lOO cm2, average, and 
300 alpha dpm/lOO cm2, maximum; 0.2 mrad/h beta-gamma, average, 
and 1.0 mrad/h beta-gamma, maximum; and 20 alpha dpm/lOO cm2 for 
removable contamination (Ref. 15). Guideline6 for radionuclide 
concentrations in water to be released to uncontrolled areas at the 
University of Chicago site are contained in a DOE memorandum iSSUed 
in 1986 (Ref. 16). 

I-8 



TABLE I-2 
SIJMMRY OF RESIDUAL COlJTAMINATIOR GUIDELINES FOR THE UNIVERSITY OF CHICAGO 

Pace 1 of 2 

.c"-- 
BASIC DOSE LIMITS 

The basic limit for the annual radiation dose received by an individual mmber of the general public is 
100 mrenr/yr. 

SOIL (LAND) GUIDELINES 

Radionuclide Soil Concentration (pCi/q) above backqrounda,b,c 

Radium-226 
Radian-228 
Thorimn-230 
Thoriun-232 
Uraniun-238 
Other radionuclides 

5 pCi/g, averaged over the first 15 cm of soil below 
the surface; 15 pCi/g when averaged over any 15-m- 
thick soil layer below the surface layer. 

150 pCi/g* 
Soil guidelines will be calculated on a site-specific 
basis using the DOE manual developed for this use. 

STRUCTURE GUIDELINES 

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 has no radiological restrictions on its use; 
structures that will be demolished or buried are excluded. The applicable generic guideline 
(40 CFR 192) is: In any occupied or habitable building, the objective of remedial action shall be, and 

C- reasonable effort shall be made to achieve, an annual avera e (or equivalent) radon decay product 
concentration (including background) not to exceed 0.02 WL. %  In any case, the radon decay product 
concentration (including background) shall not exceed 0.03 WL. Remedial actions are not required in 
order to canply with this guideline when there is reasonable assurance that residual radioactive 
materials are not the cause. 

External GamM Radiation 

The average level of gamM radiation inside a building or habitable structure on a site that has no 
radiological restrictions on its use shall not exceed the background level by more than 20 PWh. 

Indoor/Outdoor Structure Surface Contamination 
Allowable Residual Surface Contaminatione 

(d&100 a$) 

Transuranics, Ra-226, Ra-228, Th-230, Th-228 
Pa-231, k-227, I-125, I-129 

100 300 20 

Th-Ratural, Th-232, Sr-90, Ra-223, Ra-224 
U-232, I-126, I-131, I-133 

l,OoQ 3,OOD 200 

*Argonne National Laboratory. Derivation of a Uranim Residual Radioactivity Guideline for the 
National guard Ammry in Chicano. Illinois, Chicago, IL, Hay 1987. 

I-9 
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TABLE I-2 

(continued) 

Page 2 of 2 

Indoor/Outdoor Structure Surface Contamination (continued) 
Allowable Residual Surface Contaminatione 

(dpn/lOC cm2) 

Radionuclidef Haximun$~i Removablehvj 

U-Natural, U-235, U-238, and associated decay 
products 

5,000 a 15,000 a 1,OOCl a 

8etaqamM emitters (radionuclides with decay 5,OOOD-y 15,000 I3 - y 
modes other than alpha emission or spontaneous 

l,oool3-y 

fission) except Sr-90 and others noted above 

"These guidelines take into account ingrowth of radium-226 fran thorium-230 and of radium-228 from 
thorium-232, and assume secular equilibrium. If either thorium-230 and radium-226 or thorium-232 
and radium-228 are both present, 
concentration. 

not in secular equilibrium, the guidelines apply to the higher 
If other mixtures of radionuclides occur, the concentrations of individual 

radionuclides shall be reduced so that the dose for the mixtures will not exceed the basic dose 
limit. 

bThese guidelines represent allowable residual concentrations above background averaged across 
any 15-cm-thick layer to any depth and over any contiguous lOO-& surface area. 

I- 
cLocalized concentrations in excess of these limits are allowable provided that the average 

concentration over a 100-n? area does not exceed these limits. 

dA working level (WL) is any combination of short-lived radon decay products in 1 liter of air that 
will result in the ultimate emission of 1.3 x lo5 HeV of potential alpha energy. 

eAs used in this table, dpn (disintegrations per minute) means the rate of emission by radioactive 
material as determined by correcting the counts per minute observed by an appropriate detector for 
background, efficiency, and geanetric factors associated with the instrumentation. 

fWhere surface contamination by both alpha- and beta-gansna+mitting radionuclides exists, the limits 
established for alpha- and beta-gamna-emitting radionuclides should apply independently. 

gMeasurements of average contamination should not be averaged over more than 1 m2. For objects of 
less surface area, the average shall be derived for each such object. 

hThe average and maximm radiation levels associated with surface contamination resulting fran 
beta-g- emitters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at 1 cm. 

iThe marimun contamination level applies to an area of not more than 100 a$. 

jThe amount of removable radioactive material per 100 cm2 of surface area should be determined by 
wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and measuring the 
z#nount of radioactive material on the wipe with an appropriate instrument of known efficiency. When 
removable contamination on objects of surface area less than 100 cm2 is determined, the activity per 
unit area should be based on the actual area and the entire surface should be wiped. The ntiers in 

II this colmnn are maximum amounts. 
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4.3 POST-REMEDIAL ACTION STATUS 

Post-remedial action surveys (Refs. 10, 11, and 13) of the 
.- University of Chicago buildings discussed in this docket do not 

indicate radioactive contamination exceeding applicable DOE 
guidelines (Refs. 15 and 16). 

An independent review of the remedial action performed in 1987 was 
conducted by an independent verification contractor (IVC), the 
Radiological Site Assessment Group of Oak Ridge Associated 
Universities (ORAU) under contract to DOE. The purpose of the IVC 
assessment was to verify the data supporting the adequacy of the 
remedial action and to confirm that the ventilation system, upon 
completion of remedial action, was in compliance with existing 
guidelines. 

The data collected showed that the remedial action activities 
performed at the University of Chicago were successful and that the 
radiological conditions of Jones Laboratory, Kent Laboratory, 
Ryerson Laboratory, and Eckhart Hall are in compliance with all 

dLL applicable DOE radiological guidelines established for release for 
future use (Refs. 17 and 18). 
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5 .O SUMMARY OF REMEDIAL ACTION 

The following subsections briefly describe the remedial action 
process and measures taken to protect the public and the environment. 

5.1 PRE-REMEDIAL ACTION ACTIVITIES 

5.1.1 Site Characterization and Sconinq 

To determine if any contamination remained as a result of MED/AEC 
activities, a comprehensive radiological assessment of areas of 
suspected contamination was conducted on the University of Chicago 
campus during 1976 and 1977. Direct instrument surveys and smear 
surveys indicated that some contamination and radioactive materials 
were still present in the following buildings: 

0 Ryerson Physical Laboratory 

0 George Herbert Jones Chemical Laboratory 

0 Eckhart Hall 

0 Kent Chemical Laboratory 

Soil samples were taken from the ground around the buildings. Much 
of the ground had been disturbed by landscaping subsequent to the 
MED/AEC activities. The concentrations of radioactive material in 
these soil samples were essentially at background levels. 

Survey procedures, results, and significant findings were reported 
in radiological surveys for each building (Refs. 6 through 9). 

5.1.2 National Environmental Policy Act Comnliance 

An action description memorandum (ADM) for the decontamination of 
the Jones Laboratory, Eckhart Hall, and Ryerson Laboratory buildings 
was completed in 1983 (Ref. 3). A memorandum to file indicating 
that this action had no significant environmental impacts within the 
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meaning of the National Environmental Policy Act (NEPA) was issued 
in 1983 (Ref. 19). An ADM for remedial action of the ducts in Jones 
Laboratory was prepared in 1987 (Ref. 4). Since the cleanup of 
ducts in Jones Laboratory was within the scope of the NEPA 
determination given in the memorandum to file issued in 1983, a 
separate memorandum to file was not prepared for this activity. 

5.2 DECONTAMINATION ACTIVITIES 

Under the direction of DOE, decontamination activities at the 
University of Chicago were conducted by ANL in 1982 and 1983, by 
university personnel in 1982 and 1983, and by Bechtel National, Inc. 
(BNI) in 1987. ANL directed decontamination operation6 at Ryerson 
Laboratory, Jones Laboratory, and Eckhart Hall; the University of 
Chicago conducted decontamination efforts at the Kent Chemical 
Laboratory: and BNI cleaned and radiologically surveyed the 64 
exhaust ducts in Jones Laboratory (Ref. 20). A total waste volume 
of 17 m3 (600 ft3) was generated during these activities. 

The work was performed using standard procedures such as the 
application of solvent6 for metals and scabbling concrete. Items 
and material6 that could not be readily decontaminated 
(e.g., cabinets) were removed and replaced wherever possible. This 
work resulted in 8.5 m3 (300 ft3) of radioactively contaminated 
solid waste and three 210-L (55-gal) drums of liquid waste. The 
solid waste was shipped t 
(INEL) for disposal, 

7 

Idaho National Engineering Laboratory 
and the liquid waste was disposed of by ANL. 

= &33ilL 3 0,673 f-Y)3 
Work included removing contamination on concrete and wood floors and 
brick walls. Decontamination of small areas involved chipping the 
host material. For larger area6 of contamination, remedial action 
involved removal of concrete and soil, removal of brick6 from the 
wall, and removal of tile, wood, and insulation. 
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The contaminated sewers and some soil beneath Kent Laboratory were 
removed by the University of Chicago (Ref. 21); radiological 
Condition6 now comply with existing guidelines. 

During remedial action activities at Jones Laboratory, measures were 
taken to prevent the Spread of contamination and to keep exposure 
rates as low as pO66ible for the building occupants, including 
remedial action Workers. Measure6 were also taken to monitor 
airborne radioactivity resulting primarily from dust (Refs. 10, 11, 
and 12). Figure6 showing the area6 in which remedial action was 
performed are provided in Exhibit III of this certification docket. 

Remedial action was conducted on 64 duct6 partially embedded in the 
walls of Jones Laboratory. The decontamination was complicated 
because picric and perchloric acid were SUSpeCted to have been used 
during the chemical separation process for MED. When dried, these 
two acid chemicals form crystals that are explosive and can be 
ignited either by heat or shock. The ducts were steam-cleaned to 
return the crystals to liquid form, and the liquid was removed from 
the dUCt6. Several dUCt6 contained significant quantities of these 
crystals. A thorough water washing of the duct6 followed the 
steam-cleaning operation. After drying, the ducts were 
radiologically surveyed. Two duct6 found to exceed recommended 
guidelines were removed. The scabbled walls were restored and 
painted. 

During the radiological survey, several unused dUCt6 were found to 
be constructed Of aSbeStO6. Four of these dUCt6 were removed and 
disposed of in compliance with regulations. Remaining aSbeSt 
ducts were identified to the university for removal during planned 
renovation. Several additional spots of contamination were located 
on the floor of the attic, and these were removed by scabbling. The 
scabbled areas were resurfaced. The roofs were not contaminated: 
however, several flues in the Chimney6 were identified as being 
contaminated and were removed. 
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The collected solid waste material [about 8.5 m3 (300 ft3)] was 
transported to INEL for disposal, and the liquid6 were shipped to 
ANL for processing. Approximately 8.5 m3 (300 ft3) of Solid 
waste was accepted by ANL for SUbSeqUent disposal at INEL to support 
the duct remediation. Five drums of treatment water were tested and 
were either solidified and disposed of as solid waste or released to 
the municipal sewer system after complying with requirements. 

A radiological survey was performed on all accessible drains in 
JOneS Laboratory. Result6 from Sample analysis show no radiological 
contamination to be present in concentrations that exceed DOE 
guidelines. The Chicago metropolitan sewers that received effluent 
from the university were also Surveyed. Seven outlets and one 
upstream (background) location were sampled. ReSUltS indicated that 
no contamination was present in the municipal sewer system. 

5.3 POST-REMEDIAL ACTION MEASUREMENTS 

After the contaminated material was removed, additional radiological 
surveys were conducted on excavated areas and surfaces to ensure 
that they had been adequately decontaminated. Two techniques were 
USed to conduct the surveys of excavated areas. First, the 
excavated areas were surveyed with various field instruments, 
including gas-flow proportional detectors, sodium iodide (NaI) 
crystal detectors, and Geiger-Mueller detectors. Soil samples were 
taken, and results showed that contamination was below guidelines. 
For surfaces that required remedial action, the survey was conducted 
using Geiger-Mueller detectors, alpha scintillation detectors, 
gas-flow proportional detectors, and NaI crystal detectors. No 
additional contamination in excess of DOE guideline6 was found, and 
the surface was restored when necessary. 
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5.4 VERIFICATION ACTIVITIES 

After remedial action activities were completed, ORAU conducted an 
IVC survey to verify that the properties were remediated to levels 
at or below DOE guidelines. The objective of the verification 
survey was to confirm that surveys, sampling, and analyses conducted 
during the remedial action process provided an accurate and complete 
description of the radiological status of the property. 

The IVC activities included reviewing the published radiological 
survey reports and the post-remedial action reports, visiting the 
site for a visual inspection, and performing limited radiological 
survey and sampling activities. The survey6 were conducted in 
accordance with a DOE-approved plan. Upon completion of the 
verification activities, the IVC prepared two verification reports, 
which were then submitted to DOE (Refs. 17 and 18). 

5.5 PUBLIC AND OCCUPATIONAL EXPOSURES 

5.5.1 Public EXPOSUre 

The total radiological dO6e to the occupant6 of the area following 
remedial action is less than 100 mrem/yr above the background 
radiation level. 

5.5.2 Occupational EXPOSUre 

During the period January 1, 1987, through December 31, 1987, 31 
employees working at the University of Chicago were monitored for 
exposure to beta-gamma radiation. Monitoring results measured by 
thermoluminescent dosimeters indicated that all 31 employee6 
(100 percent) received no measurable exposure over their entire 
working period. These dOSe6 were Well below the annual limit Of 

c‘... 
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5,000 mrem/yr for occupational worker6 established by DOE 
(Ref. 22). The average dO6e received by the employee6 during the 
one-year working period was approximately 0 mrem. 

5.6 COSTS 

Costs associated with the remedial action performed at the 
University of Chicago are presented in Table I-3. 
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TABLE I-3 
REMEDIAL ACTION COSTS 

FOR THE UNIVERSITY OF CHICAGO 

Activity COSt ($10006) 

Site Characterization 1 

Remedial Action 716 

Final Report 14 

Other COStS 288 

TOTAL 1020 
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U.S. DEPARTMENT OF ENERGY GUIDELINES 

FOR RESIDUAL RADIOACTIVE 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 radioactive 

materials and management of the resulting wastes and residues. It is 
applicable to sites identified by the Formerly Utilized Sites Rer,lecik? 

Action Program (FUSRAP) and reIdtote sites identified by the Surplus 

Facilities Management Program (SFbiP).* The topics covered are basic 

ccse limits, guioelines ano authorized limits for alloballe levels cf 

resicual rac'iqactive material, ano requirements for Cortrcl of the 

".c- racicbctive hastes and resicues. 

Prctocols for identification, characterization, and designation cf 

FM3 s'rtes fcr reriiesizl action; -;or im$ler.lentati>l, of the ;-emeo*:il 

action; ano fcr certification of a FUSMP site for release for 

unrestricted use are given in a separate document (U.S. Department of 

Energy 1986) and subsequent guidance. More detailed information on 
applications of the guidelines presented herein, including procedures 

* A remote SF&P site is one that is excess to DOE programmatic neecs ar;: 
is located outside a major operating DGE research ano developwnt cr 
production area. 
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for deriving site-specific guidelines for allowable levels of resicual 
radioactive material from basic dose limits, is contair,ed in "k Manual 

for Implementing Residual Radioactive Material Guiaelines" (U.S. 

., CI Department of Energy 1967) referred to herein as the "supplement". 

. . _ 

"Residual radioactive material” 
l 

is used in these guicelines to 
describe radioactive materials derived fror operations or sites over 

which the Department of Energy has authority. Guidelines or gUidinCe 
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 gam;ra radiation level, (4) surface 

contamination levels, and (5) radionuclide concer,trtticns in air or 

water resulting fror or associated with an) of the abcve. 

A "basic dcse limit" is a prescribed standard frc:. hriiCh li~i:s 

for quantities th at can be monitoret and ctctrollei, zrt cerivec; it is 

specifiec in terms cf the effective dcse e;uivt?er,t as cef'r,iz ;j tr,e 
Intercztionai Ccclniizsion on Riciclogicai Fr::kcticr, (::R: is;;, 

1975). The basic dose limits are used for deriviny gLicflines fcr 
-14 resiaual concentrations of racionucliaes in soil rhaterial. G~;itir?ir,es 

for residual concentrations of thorium ant radium in soil, 

concentrations of airborne radcn JEL'C~ prcducts, a~?c~;::f ir,c,or 

external gar;r;;;a radiation levels, and resicual suriacc c::ririnz:f;n 

concentrations are based on existing raaiological prczecticn s;ancarcs 

or guidelines (U.S. Environmental Protection Agency 1563; U.S. Nuclear 

Regulatory Commission 1982; and Departr,lental Orders). Cerivec 

guidelines or limits based on the basic dose lir,iits fcr those 

quantities are only used when the guiaelinrs proviarc ir, tne existin 

standards cited above are shown to be inappropriate. 

k “guideline” for residual radioactive material is a level of 

tadioactivjty or of the radioactive material that is acceptable if the 

use of the site is to be unrestrictea. Guidelines for residual 

radioactive material presented herein are of two kinds: (1) generic, 

2 

I I-A-2 

-- 



site-independent guidelines taken from existing radiation protection 

standards, and (2) site-specific guidelines derived frcm basic lose limits 

using site-specific models and data. Generic guideline values are precer,tec 

in this document. Procedures and data for deriving site-specific guiccline 

values are given in the supplement. The basis for the gui'delints is 

generally a presumed worst case plausible scenario for a'site. 

An "Authorized Limit" is a ievel of residual raoioactive material or 

radioactivity that must not be exceeded if the remedial action is tc be 

considered completed and the site is to be released for unrestricted use. 

The Authorized Limit for a site will include limits for each racicnuclide or 

group of radionuclides, as appropriate, associated with the residual 

radioactive material in the soil or in surface contamjnation of structures 

and equipment, and in the air or water, and, where appropriate, a lir.;i: CY 

external gamma radiation resulting from the residual material. IJrlse- rcr:iz i 

circunstinces, expecteo tc occtir at nest sites, Authcrized Limits fcr 

residual radioactive material or radioactivity are set ecual to guiceline 

values. Exceptional ccncit 'ens fcr which kutnoritkc Lfcitc nic:ft ciffer 

from guic'eljne values are speciiieo in Serticns C tnc F. A site may be 

released for unrestricted use only if the conciticns dc not exceeo the 

kuthcrized Limits or approved supplemental limits as defined in Secticn F.l 

at the time remeaial action is cor,tpleteo. RestricTions ant controis cr. use 

of the site must be es;iblistleo ano enfcrcec if tt,t si:e ccnciticl:s excff: 

the a;;provec 1 islits, or if there is potentii: to exc;ec the dose 1 jr..;; ii 

the site use was.not restricted (Section F.2). The applicable contrcls ant 

restrictions are specified in Section E. 

DOE policy requires that all expcsures to radiation be 1imi;ec t; ieve;: 

that are as low as reasonably achievable (ALARA). For sites to be release: 

for unrestricted use, the intent is to reduce residual radioactive r,.ateriai 

to levels that are as far below Authorize0 Limits as reasonable ccnsiaerir,y 

technical, economic, and social factors. At sites where the rasicual 

material is not reouced to levels that petrIlit release for unrestricted USE, 

ALARA policy is implemented by establishing controls to reduce exposure to 

levels that are as low as reasonably achievable. Prcceoures for 

implementing ALARA policy are discussed in the supplement. ALARA policies, 
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procedures, and actions shall be docunlented and filed as a permanent recoro 

upon completion of remedial action at a site. 

B. BASIC DOSE LIMITS 

. 

The basic dose limit for the annual radiation dose ieieiied by an 

individual member of the general public is 100 mrent/year. The internal 
committed effective dose equivalent, as defined in ICRP Publication 26 (ICR? 

1977).and calculated by dosimetry models described in ICRP Publication 30 

(ICRP 1978);plus dose from penetrating 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 mace to ensure 

that actual doses to the public are as far below the dose limit as is 

reestnably achievable. 

Under unusual circumstances it will be pemissible to allch potential 

doses to exceed 100 mren/year where such exposures are based u;on scenarics 

whit+ dc not persist for Ion9 perioes am where the ar,;~;al life tiL,e 

expssure to an individual from the sutject resilui? ridScective mterial 

woulc be expected tc be less than 100 mrer.llyear. Examples of such 

situations include conditions that might exist at a site scheiulec for 

remiation in the near future or a possible, but ir+robable, one-tir,le 

,ccenzr-Ic that right c;cur following remedidl ac:ior.. Thcsc le~t:s shcu;c 

represmt doses that are as low as reasonably achieV~:ie for the site. 

Further, no annual exposure should exceed 500 mren. 

C. 

c.1 

GUIDELINES FOR RESIDUAL RAGIOACTIVE MAlERIAL 

Residual Radionuclides in Soil 

Residual concentrations of radionuclides in soil shall be specified as 

above-background concentrations averagea over an area of 100 sq meters. 
GeileriC guidelines for thorium anti radium are specified below. Guidelines 

for residual concentrations of other radionuclides shall be derived from the 

basic dose limits by means of an environmental pathkay analysis using 
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site-specific data where available. Procedures 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 Authorizea Limit or, guideline by a 

factor of (100/A)1'2, where A is the area of the elevated region in square 

meters, lim its for "Hot Spots" shall also be applicable. These Hot Spot 

Limits depend on the extent of the elevated local concentrations ana are 

given 'in the supplement. In addition, every reasonable effort shall be mace 
to remove any source of radionuclide that exceeds 30 times the appropriate 

soil lim it irrespective of the average concentration in the soil. 

Two types of guioelines are provided, generic enc derived. The generic 

guidelines for residual conceotraticns of the Ra-226, Ra-22E, Th-230, ant 

Th-232 are: 

- 5 pti/g, averaged over the first 15 cm of soil below the surie.=E 

- 15 pCi/g, averaged over 15-ci7-t kick layers of soil ccre tr.k.n 1E 

cm belch' the surface 

Thest guidelines take into account ingrokth cf Ra-226 fronl Th-230 ant of 

Ra-22E from  Th-232, and assure secular equilibrium . If either Th-230 ant' 

Ra-2~6 cr Th-232 ant Ka-228 are both present, net in secular ecuiiibriut.,, 

the iocrcpriate guideline is appliec as a lim it to the racionuclioe with ir.5 

higher concentration. If other m ixtures of raaionuclides occur, the 

concentrations of individual radionuclides shall be-reduced so that 1) the 

dose for the m ixtures will not excreti the basic dose lim it, or 2) the suri ci 

the ratios of the soil concentration of each radionuclide to the allob:abie 

lir,lit for that radionuclide will not exceea 1 ("unity"). Explicit forr,;ulas 

for calculating residual concentration guidelines for m ixtures are given in 

the supplement. 

C.2 Airborne Radon Decay Products 

generic guidelines for concentrations of airborne radon decay proauctc 

shall apply to existing occupied or habitable structures on private property 
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that are intended for unrestricted use; structures that will be decloljshec 

or buried are excluded. The applicable generic guiaeline (40 CFR 1%) 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 decay product concentrativn (including 

background) not to exceed 0.02 WL.* In any case, the radon becay product 

Concentration (including background) shall not exceed 0.03 WL. Remedial 

actions by DOE are not reqtired 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 garma raaiation inside a tuiioihs or habitatie 

structure on a site to be released for unrestricted use shall not exceec ;he 

backsround level by more than 20 L: R/h and shall ccn;?y kith the basic C;CE 

limit when an appropriate use scenario is ccnsiderec. This reqJirer,lent 

shali not necessarily apply to structures scheouiec fcr de!.,cliticn or tc 

buried fcuncitichs. External gama radiation levels on open lands shali 

also cor:ply with the basic dose lir,rit ccnsicering an appropriate USE 

scenario for the area. 

C.4 Lurface Lontir;Iinacion 

The generic guidelines provided in the Table 1, Surface Contasinaticn 

Guidelines are applicable to existing structures and equipment. These 

guidelines are adapted from stanaards of the U.S. Nuclear Regulatory 

lt A working level (WL) is any combination of short-lived radon deczy 
products in one liter of air that will result in the ultimate emission 
of 1.3 x 105 HeV of potential alpha energy. 
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TABLE 1 SURFACE CONTAMNATION GUIDELINES 

Allowable Total Residual Surface 

Contamination '(dpm/lOO cn2) ' 

Radionucliaes 2 Average 3, 4 E;ax inum 4, 5 Removetile $ 6 
. 

Transuranics, Ra-226, Ra-226, Th-230 
Th-228; Pa-231, AC-227, 1-125, I-125 100 3GG 2i 

Th-Natural, Th-232, Sr-90, Ra-223, 
Ra-224, U-232, I-126, I-131, I-133 1,000 3,OGG 2CG 
U-Natural, U-235, U-239, and 
associateo decay products 5,000 a 15,OW 2 l,CG5 2 

GetE-gama emitters (rzdionuclides 
with decay motes ctner than alpha 
emissicr or spontaneous fission) 
except Sr-9G ar,o others nctes above 5,OOG E--c 15,Oi;G f-', i,c:: f-' 

1 As USEC in th?s table, dpr;; (6isinttgritioEs per ni~~te; EE-s tt= 
rz:e cf ' e;lcsicn by radioactive mterial as detercfnec bi 
correct ing the courts per r;inute keasurfo by an a;rrc;riare 
aetecto r for background, efficiency, ana geometric factors 
associttea with the instrmentation. - 

2 

3 

Khere surface contanIinatior4 by both alpha- ana beta-ga;,,~~-f::,i:;;r.~ 
radicnuclides exists, the limits established for alpha- ar,c 
be;a- gar,;ma-eyitting raaionurliaec shoulc apply incepercert?:. 

k:eesl;rer,le5ts cf averace 
an area ci mere than 7 m 5 

octaFination shculc net be averaCe= o;'ev 
. For obJects of less surface are:, tnt 

average shoulc be derived for each such object. 
The average and maximum dose rates associated with surface 
contamination resulting from beta-gamma emitters shoula net exceec 
0.2 mrai/h and 1.0 nraa/h, respectively, at 1 cm. 

The maximum ccntal;lination level applies to an area of not more tr,tr, 
100 cm‘. 

The amount of removable radioactive material per 100 cm2 of 
surface area should be determined by wiping that area with dry 

' filter or soft absorbent paper, applying moderate pressure, ancr 
measuring the ar,lount of racioactive material on the \dipe wirh an 
appropriate instrument of known efficiency. Uhen removable 
contamination on objects of surface area less than 1OC cc,2 is 
determined, the activity per unit area should be baseo on ttre 
actual area and the entire surface should be wiped. The numbers in 
this column are maxirrw ar;,ounts. 

4 

5 

6 

7 
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Commission (1982)* and will be applied in a manner that prcvides a level of 

protection cons;stent with the Commission's guidance. These lim its apply tc 

both interior and exterior surfaces. They are not cirectly intended for use 
on.structures to be demolished or buried, but, shculd be applied to 

equipment or building components that are potentially salvageable or 

recoverable scrap. If a building is demolished, the guic'elines in Section 

c.1 

c.5 

are applicable to the resulting contamination in the grouna. 

a 

Residual Radionuclides in Air and Water 

Residual concentrations of radionuclides in air ant water shall be 

controlled to levels required by DOE Environmental Protection Guioance ant 

Orders, specifically DOE Order 546G.lA and sutsequert guiaance. Other 

Federal and/or state standards shall apply when the) 'are detemihed tc te 

apprcpriate. 

D. ACTtiOiYIZET, LIKiTS FCR RESICUAL RAL:CAt?I\'E fw~Ek:A- 

The Xtithcrized Limits shall be estiblishec tc: i; e7,s;re that, as a 

m i~irm m , the Dcse Limits specified in Section B wii; I;X be excemea undtr 

the wcrst case plausible use scenario cor;sistcnt hi:: tne Frccecures ant 

guidance provided, or 2) where applicable ger,eric gLicelines are providec, 

be ccns,stent with ;UC,I guia;lines. The kuthtrizeM  ,ir.i:s ftr iz;n site ar,c 

vicir;ity pr ci;erties shall be set equal to the gencrcc cr aer?ve: SLicelirss 

except where it can be clearly established on the tcsis cf site specific 

data, including health, safety and socioeconomic corsicerations, that the 

guidelines are not appropriate for use at the specific site. Consiaeration 

l These guidelines are functionally equivalent to Section 4 - 
Decontamination for Release for Dnrestrictec Use cf ;#RC Regulatory Guise 
1.66, but are applicable to Non-Reactor facilities. 

8 
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should also be given to ensure that the limits comply with or proviae an 

equivalent level of protection as other appropriate limits a?d guidelines 

(i.e., state, or other Federal). Docuntentation supporting such a dtcisiori .*I- 
should be similar to that requirea for supplemental lir,lits and exceptions . . . 
(Section F), but should be generally more detaileo because it.covers an 

entire site. 

Remedial actions shall not be considered cor,lplete unless the resiaual 

radioaitive material levels comply with the Authorized Limits. The only 

exception to this requirer;,ent will be for those special situations where the 

supplemental limits or exceptions are applicable and approved as specified 

in Section F. However, the use of supplemental limits and exceptions shouic 

only be considered if it is clearly deconstrated that it is not reasonable 

to de'ccntaf?inate the area to the Authorized Limit or guideline value. The 

Authorized Linits are developed through the project offices in the fiela 

(Oak Ridge Technical Services Division for FUSRiiPJ ena approveo by the 

headquarters program office (the Division of Facility ana Site 

OeCcrrriissic5ing Prcjects). 

d)lL E. CC:IZGL GF REZIG1;AL RACJOACTIVE MATERiAL AT FGSkkP ANL REI*,GTE SFi-;P $:TES 

Residual raaioactive material above the guiaelincs at FL'S&? ant rerJrcte 

Sfia? sicts must be rzr,tipec .;n accordance with appliLib?r LX Or221 s. The 

DGE Crder 5SZO.lA ant subsequent guiaance or suptrceiing oraers rtquirt: 

compliance with applicable Federal, and state environmental protection 

standards. 

The operational and control requirer;lents specifies in thr foilo\,ing DCZ 

Oraers shall apply to interim storage, interim management, ano long-tern, 

management. 

a. 544O.lC, In;pler,lentation of the National Environwntal Policy Act 

b. 54&G.l&, Environmental Protection, Safety, and health Protection 
Prcgram for DOE Operations as revised by DCE 5460.1 chanse oroers 
and the 5 August lS85 nemorandunl from Vaughan to Distribution 

C. 5460.2, Hataraous and Raoioactive Mixed Uaste hianagement 

9 
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d. 5480.4, Environmental Protection, Safety, and Health Protection 
Standards . 

e. 5482.1A, Environmental Safety, and Health Appraisal Progrer;] 

f. 5463.1A, Occupational Safety and Health Program for 
Government-Owned Contractor-Operate0 Facilities 

9* 5484.1, Environmental Protection, 
Information Reporting Requirements 

Safety, ana Health.Protection 

h. 50C0.3, Unusual Occurrence Reporting System 

i. 5820.2, Radioactive-Waste Management 

E.l Interim Storage 

a. Control and stabilization features shall be desiynea to ensure, to 

the extent reasonably achievable, an effective life of 50 years 

and, in any case, at least 25 years. 

b. Above-backgrcund Rn-222 concentrations in the atmosphere above 

facility surfaces or openings shall net exceec;: (1) 1CO pli/L at 
any giver. point, (2) an annual average concentration cf 20 pCi/'L 

over the facility site, ant (5) ah annual evtra;e cchcehtra:ich cf 

3 pCi/L at or above any locaticn outside the facility site (;CE 

Grder 5460.lA, Attachnent X1-1). 

C. Concentrations of radionuclides in the groundwater or quantities of 

resiaual racioactive materials shall not exceee exist;'ng Fe:eraj, 

or state standards. 

d. Access to a site shall be controlled and misuse of onsite material 

contaminated by residual radioactive material shall be prevented 

through appropriate administrative controls anu physical 

barriers--active and passive controls as descrited by the U.S. 

Environmental Protection Agency (lS63--p. 595). These control 

features should be designea to ensure, to the extent reasonable, an 

effective life of at least 25 years. The Federal governr.tent shall 

have title to the property or shall have a long-tern; lease for 

exclusive use. 

10 
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E.2 Interim knagecent 

Cc4 a. 

b. 

C. 

A site may be released unoer interim management when the resicual 

radioactive material exceeds guideline values if.the residual 

radioactive material is in inaccessible locations and woulc‘ be 

unreasonably costly to remove, provided that administrative . 
controls are established to ensure that no member of the public 

shall receive a radiation dose exceeding the basic aose limit. 

The administrative controls, as approved by DGE, shall include but 

not be linitea to periodic monitoring as appropriate, apprcpriate 

shielaing, physical barriers to prevent access, and apprcprikte 

radiclogicel safety measures during maintenance, rencvation, 
declol 'tion, or other activities thit might distlrrb the resi'cbal 

rziicac;ivity or cause it to migrate. 

The owner of the site or appropriate Federal, state, cr iocel 

authcritiec shall be respor,sible for enfcrcir.; the icrir,!rt-trivf 

controls. 

E.3 Lone-Tern t.:inaoer,:ent 

Uraniun, Thcrix,, and Their Decay Products , 

a. Control and stabilization features shall be designeo to ensure, to 

the extent reasonably achievable, an effective life of 1,OGC years 

ana, in any case, at least 200 years. 

b. Control ana stabilization features shall be designed to ensure tht: 

Rn-222 emanation to the atmosphere from the waste shall not: (1) 

exceed ar annual average release rate of 20 pCi/m2/s, ant (2) 

increase the annual average Rn-222 concentration at or above any 

location outside the boundary of the contaminate0 area by more than 

0.5 pCi/L. Field verification of emanation rates is not requirer. 

11 
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C. Prior to placement Of any potentially biooegtadable contaFinatec 

wastes in a long-term management facility, such wastes shall be 

properly conditioned to ensure that (1) the generation and escape 

of biogenic gases will not cause the requirecent 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 d 
violation of the requirements in paragraph a. of this section (E.3): 

d: Groundwater shall be protected in accordance with Appropriate 

Depa'rtmental orders and Federal and state st~ndaros, as applicable 

to FUSRAP and remote SFIIP sites. 

e. Access to a site should be controlled ant r;.isl;se cf orsite r;arerii; . 
contzr,inated by residual rasioactive naterial s+~o>~c' te ;re','er;te: 

thrcLi9h appropriate acoinistrztive contrcls enc physical 

barriers-- active and passive controls as descrizez by the U.S. 
EnvironFentel Protection Agency (lS&S--p. 595). These c:ytrcis 

she;? c be designed to be effective ts thle exter.: rersc-,i:lf icy 2: 

least 200 years. The Federal gcverrmr,: shail nave till5 t; the 

property. 

Other Rkc’icnuclides --- 

f. Long-term nanagement of other racionuclioes shEI be in tccorca-:e 

with Chapters 2, 3, and 5 of DGE Order 5E2G.2, as applicable. 

F. SUPPLEMENTAL LIMITS AKD EXCEPTIONS 

If special site Specific circunstances inaicate that the guicelines or 

Authorized Limits established for a given site are not appropriate for a 
portion of that site or a vicinity property, then the fiela office r,;ay 

request that supplemental limits or an exception be appiiea. In either 

case, the field must justify that the subject guidelines or Authcrizec 

Limits are not appropriate and that the alternative action will provice 

adequate protection giving due consideration to health ano safety, 

12 
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environment and costs. The field office shall ob%in approval for specific 

supplemental limits or exceptions from headquarters as specified in Secticn 

D of these guidelines ana shall provide to headquarters those r;laterials 

required for the justification as specified in this section and in the 

FUSRAP and SFNP protocols and subsequent guidance docL;nenJs. The fielc . . - 

office shall also be responsible for coordination with the state or local I 

governfilent of the limits or exceptions and associztcd restrictions as 

appropriate. In the case of-exceptions, the fiela office shall also wcrk 
with the state and/or local governtlfents to insure that restrictions or 

conditions ofyrelease are adequate and mechanisms are in place for their 

enforcement. 

Fl. Suoplemental Limits 

The supplerzentzl lirrlits must achieve the basic c'ose iir;its set fortn ir, 

this guideline docunent for bcth current and potet.tia' uyrestrictec uses of 

the site and/or vicinity property. Supplemental lirii:s rr,ay be cppli~c tC c 

prcperty or porticn of a prcperty or site if, CT. TjlE :zc:s of i Sj'iE 

specific analysis, it is determinec thEt certtin es~ec;s of the pro;tr;y or 

portion of the site were not considerec in the deveic;zent of the 

establishea Authorized Limits ana associate5 guiotlines for the site, i:c as 
a result of these unique characteristics, the estzblis5eC limits or 

guioflines either do net provide aoequete prc;ection cr are unr,ecessari12 

restrictive and costly. 

F2. Exceptions 

Exceptions to the Authoritea Limits defineo ftr urrestricteo use ci 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 achiereo ano restrictions 

on use of the site or vicinity property are necessary to provide adequate 

prctection of the public and environrzent. The fielc cffice must clearly 

denvnstrate that the exception is necessary, and the restricticns will 

provide the necessary degree of protection and that they co~,~p?y wit11 the 

requirements for control of residual radioactive material as set forth in 

Part E of these guiaelines. 

13 
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F3. Justification for Supplenlental Limits and Exceptions 

“T-e-- 

Supplemental lir,tits and exceptions must be justifiea by the field office 

on a case by case basis using site specific data. Every effort should be 
made to m inim ize the use of the supplemental lim its and e’xceptions. 

Examples of specific situations that warrant the use of 'suppienental 

standards and exceptions are: 

a . . Uhere 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. 

b. Where remedial actions--even after all reasonable m itigative 

Reasures have been taken--uoula produce environmental ham that is 

clearly excessive compared to the health benefits to persons livir,c 

on or near affected sites, new or in the fl;ture. k clear excess cf 

envircnmental harr;, is harr that is long-term , manifest, ini yrcss;~ 

disqrcgorticnate to health benefits that c:n reEscniblq bE 

anticipated. 

C. k'here it is clear that the scenarios or assumptions used to 

establish the Authorized Limits do not under plausible current cr 

future condirions, apply to the proper:) or portion ot tne site 

icentified and vhere more appropriate scendrios or assur,lpticns 

indicate that other lim its are applicable or necessary for 

protection of the public and the environment. 

d. Mere the cost of retIedial actions for con:ar;inateo soil is 

unreasonably high relative to long-term  benefits and where the 

residual radioactive materials do not pose a clebr present or 

future risk after taking necessary control measures. The 

likelihood that builoings will be erected or that people will sperlc 

long periods of time at such a site should be considered in 

evaluating this risk. Ret,ieoial actions will generally not be 

necessary where only m inor quantities of residual radioactive 
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materials are involved or where residual radioactive materials 

occur in an inaccessible location at which site-specific factors 

lim it their hazard and from  which they are costly or difficult to 

remove. Examples are residual radioactive materials 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 indiviaual to 

receive a radiation-dose in excess of the basic dose lim its statec 

in Section 6, and a statement specifying the residual radioactive 

material must be included in the appropriate state and local 

records. 

e. Where there is no feasible remedial action. 

. . _ 
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6. SOURCES 

Ub3CCI 

Limit or Guideline Source 

Basic Dose Limits 
, 

Dosimetry Model and Dose Limits - International Commission on 
Radiological Protection (1977, 1976) 

Generi'c Guidelines for Residual Radioactivity 

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

Airborne Radon Decay Products 

External Ganuza Radiation 

40 CFR 192 

40 CFR 1Yi 

Surface Contamination Adapted fron U.S. huclear Reguietzr, 
Comission (1552) 

Control cf Radioactive k'astes and Residues . 

Interim Stcrage CGE Grlrr 5iEC.lk arc subsec;uer.r 
gdicrnce 

Long-Term Kanagenent DOE Order 5iEC.lA and subsequerit 
guidance; 40 CFR 1Yi; DGE oroer 5EZl.f 

. . - 
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EXHIBIT II 

DOCUMENTS SUPPORTING THE CERTIFICATION OF THE 

REMEDIAL ACTION PERFORMED AT THE 

UNIVERSITY OF CHICAGO, 

CHICAGO, ILLINOIS, 

FROM DECEMBER 1982 TO OCTOBER 1987 



1.0 CERTIFICATION PROCESS 

The purpose of this certification docket is to provide a 
consolidated and permanent record of DOE activities at the 
University of Chicago and of the radiological conditions of this 
site at the time of certification. A summary of the remedial action 
activities conducted at this property was provided in Exhibit I. 
Exhibit II contains the letters, memos, reports, and other documents 
that were produced to encompass the entire remedial action process, 
from designation of the site under FUSRAP to certification that no 
radiologically based restrictions limit the future use of the 
subject property. 
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2.0 SUPPORTING DOCUMENTATION 

.- 
For the convenience of the reader, Subsections 2.1 through 2.11 are 
paginated continuously. Each page number begins with the designator 
“II-” to distinguish the numbering systems used in the supporting 
documentation that constitutes Exhibit II. These page numbers are 
listed in the table of contents at the beginning of this docket and 
in Subsections 2.1 through 2.11. Lengthy documents are incorporated 
by reference only and are designated as such with the abbreviation 
“ref .“; the actual documents have been provided as attachments to 
the certification docket at publication. 

2.1 DECONTAMINATION OR STABILIZATION CRITERIA 

The following documents contain the guidelines used to determine the 
need for remedial action. The subject property has been 
decontaminated to comply with these guidelines. 

Page 

U.S. Department of Energy. “U.S. Department of Energy 
Guidelines for Residual Radioactive Material at Formerly 
Utilized Sites Remedial Action Program and Remote Surplus 
Facilities Management Program Sites,” Revision 2, 
March 1987. App. I-A 

Argonne National Laboratory. Derivation of a Uranium 
Residual Radioactivity Guideline for the National Guard 
Armory in Chicago, Illinois, Chicago, Ill., May 1987. II-3 

U.S. Department of Energy. Design Criteria for Formerly 
Utilized Sites Remedial Action Proaram (FUSRAP) and Surnlus 
Facilities Management Prouram (SFMP), 14501-OO-DC-01, 
Revision 2, Oak Ridge, Tenn., March 1986. ref. 
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ARGONNE NATIONAL LABORATORY 
9700 South Cass Avenue, Argonne, Illinois 60439 

DERIVATION OF A URANIUM RESIDUAL RADIOACTWITY 
GUIDELINE FOR THE NATIONAL GUARD ARMORY 

IN CHICAGO, ILLINOIS 

prepared by 

Charley Yu and John M. Peterson 

Energy and Environmental Systems Division 

May 1987 

work sponsored by 

.- U.S. DEPARTMENT OF ENERGY 
Oak Ridge Operations Office 
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DERIVATION OF A URANIUM RESIDUAL 3ADIOAC T‘lVITY 
GUIDELINE FOR THE NATIONAL GUARD ARh,ORf 

IN CHICAGO, ILLINOIS 

Charley Yu and John M. Peterson 

ABSTRACT 

A uranium residual radioactivity guideline for the National 
Guard Armory in Chicago, Illinois, was derived using data from radio- 
logical surveys carried out in 1977 and 1978 by Argonne National 
Laboratory and in 1987 by Bechtel National, Inc. The derived 
guideline is based on the requirement that the SO-year committed 
effective dose equivalent to an individual who lives in the Armory 
should not exceed a dose of 100 mrem/yr following decontamination 
of the Armory. Procedures specified in the U.S. Department of 
Energy manual for implementing residual radioactivity guidelines 
were used in this evaluation. The results of the evaluation indicate 
that the basic dose limit of 100 mrem/yr will not be exceeded in the 
foreseeable future, provided that the concentration of uranium-238 
within the Armory does not exceed 150 pCi/g following decontami- 
nation. This guideline applies to the activity concentration of 
uranium-238, with uranium-234 and uranium-235 present in the same 
activity ratio as In natural uranium (the activity ratio of uranium-238, 
uranium-234, and uranium-235 in natural uranium is 1:1:0.046). 

1 HISTORY AND SUMMARY OF EXISTING COKDITIONS 

The National Guard Armory is located in the northeast section of Washington 
Park at 52nd Street and Cottage Grove Avenue in Chicago, Illinois (Fig. 1). The Armory 
building, constructed in 1924, is a 71-m (230-ft) by 200-m (650-ft) concrete building with 
a facade of Indiana limestone. An arena occupies the center of the building, and offices 
are located on four floors at the north and south ends. The arena is 68 m (220 ft) by 
100 m (350 ft) and has a ceiling over 30 m (100 ft) high of clear span (steel truss) 
construction. Stadium bleachers are located on the east and west sides of the arena. 
The arena was formerly used by a horse Calvary and later for horse polo games played on 
a dirt floor (U.S. Dept. Energy 1983; Jones 1986). 
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WASXIHGTON 

PARK 
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FIGURE 1 Location of the Illinois National Guard Armory, Chicago, Illinois 
(Source: Modified from U.S. Department of Energy 1983) 
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The Armory was leased from the state of Illinois 124th Field Artillery by the 
Manhattan Engineer District (MED) during World War II to support activities associated 

*- with development of the atomic bomb. Beginning in 1942, the building was used jointly 
by the MED Metallurgica; 1,aboratory and the University of Chicago in support of federal 
programs involving nuclear materials. When use of this facility in support of nuclear 
programs was terminated in 1951, the property was returned to the state of Illinois for 
use by the National Guard (U.S. Dept. Energy 1980a, 1980b). 

Various types of uranium processing activities were conducted in the Armory fn 
support of nuclear activities. The arena was probably used for chemical processing and 
metal casting of uranium; the bleachers surrounding the arena were used for storage of 
radioactive materials. After MED stopped using the Armory, contaminated sediment 
from the arena dirt floor was removed and efforts were made to decontaminate some of 
the bIeachers around the arena. A concrete slab was later poured over the dirt floor to 
facilitate use of the arena for maintenance of military vehicles (U.S. Dept. Energy 1983). 

i,- 

The principal radioactive contaminant in the Armory is processed natural 
uranium. The contamination is generally limited to relatively smal1 areas (less than 
300 cm2), and the radiation level resulting from the contamination is quite low. In a 
radiological survey conducted in 1977 and 1978 (U.S. Dept. Energy 1983), no exposure 
rates in excess of background levels were detected at 1 m from the surface. The 
maximum contact exposure rate measured was 3 mR/h on a catch basin manhole cover in 
Room 1. The concentrations of radon-222 and its decay products in air in the building 
were within the range of values normally expected for background concentrations. The 
concentrations of long-lived radionuclides in air samples and the concentrations of radio- 
nuclides in soil samples collected around the facility were also essentially at background 
levels. These results indicate that the primary radioactive contaminant in the Armory is 
processed natural uranium, with minimal amounts of any decay products (i.e., 
thorium-230 and radium-226). A radiological survey was carried out by Bechtel 
National, Inc., in 1987 to more accurately delineate the extent of the contamination. 
TMA Eberline (1987) data from that survey are in general agreement with the results of 
the previous radiological survey conducted by Argonne National Laboratory in 1977 and 
1978 (U.S. Dept. Energy 1983); the results from both surveys were used in this analysis. 

A site-specific pathway analysis was carried out to establish the residual 
radioactivity guideline for the Armory, i.e., the residual radionuclide concentration that 
must not be exceeded if the Armory Is to be released for unrestricted use. In this 
analysis, it was assumed that the three long-lived uranium Isotopes -- uranium-238, 
uranium-234, and uranium-235 -- are in equilibrium, with an activity ratlo of 1:1:0.046 
(as fn natural uranium). The derivation of the uranium guideline 1s based on procedures 
described in the U.S. Department of Energy (DOE) manual for implementing residual 
radioactivity guidelines (Gilbert et al. 1985 -- hereafter referred to as “the Manual”); the 
guidelines are presented fn App. A. The derivatfon is limited to uranium-238, with 
uranium-234 and uranium-235 in equilibrium, because these are the only radionuclides 
that were detected in elevated concentrations in the areas surveyed. 
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2 SCENARIO DEPlNlTlONS 

The potential exposure scenario considered in this evaluation assumes 
unrestricted use of the site at some time in the future. A hypothetical person fs assumed 
to take up residence in the Armory building, drink water from a well adjacent to the 
Armory, and ingest plant foods grown In a garden adjacent to the Armory. The four 
pathways analyzed in this scenario are (1) external radiation from the contaminated 
materials, (2) internal radiation from inhalation of dust, (3) internal radiation from 
ingestlon of plant foods grown in the uncontaminated soil outside the Armory but 
irrigated with potentially contaminated water, and (4) internal radiation from drinking 
water from a hypothetical shallow well adjacent to the Armory on the downgradient 
side. The livestock (meat and milk) and aquatic food (fish) pathways described in the 
Manual were eliminated from consideration based on the relatively small size of the 
Armory site. 

The radiation dose to this potential future resident was calculated according to 
the method described in the Manual, based on the following specific assumptions: 

l The individual lives in the most extensively contaminated room of 

the Armory building. 

l Ten percent (10%) of the plant-food diet consumed by the individual 
is raised in the garden outside the Armory and is irrigated with 
potentially contaminated water. 

l Wastewater collected In catch basins and sewer line eventually 
reaches the groundwater. 

l The hydrogeologic and geochemical parameters for the Armory site 
are similar to those for the city of West Chicago, for which data are 
available. West Chicago is located about 40 km (25 mi) from the 
Armory site. 

..- 
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3 DOSE-TO-SOURCE RATIOS 

The dose-to-source (D/S) ratios were calculated using the method described in 
the Manual. The summation of Dip/Si for each radionuclide I over the pathway p is the 
total D/S ratio that will be used to determine the allowable residual radioactivity for the 
Armory site, i.e., 

Total D/S = u 
P1 

Dip/Si 

The derivation of Dip/Si for uranium-238 for the four pathways applicable to the 
Armory site is presented in Sections 3.1-3.4. The various parameters used for this 
analysis are defined in App. B. 

3.1 EXTERNAL GAMMA RADIATlON PATHWAY 

The formula for the D/S ratio for the external radiation pathway (p = 1) is: 

Dil/Si= (D/Eli1 x pb x FOl x FAl x ‘Dil 

^-. 

Substituting the parameter values listed in TabIe B.l, App. B, one obtains:* 

Dl/S = z = 0.087 x 1.5 x 1.0 I 0.61 x 0.45 
i=l 

Dil/Si 

+ 9.5 -4 x 10 x 1.5 x 1.0 x 0.61 I 0.63 

= 3.6 x 10 -2 (mrem/yr)/(pCi/g) 

3.2 DUST INIIALATION PATHWAY 

The D/S ratio for internal exposure from inhalation of dust ,@ = 2) was calculated 
using the following equation: 

Diz/Si = (D/E)~~ x (E/A)~ x F02 x FS2 x (A/8)2 

*The summation is carried out for uranium-238 and uranium-234 (uranium-234 fs assumed 
to be present in secuIar equilibrium with uranium-238). The dose contribution from 
uranium-235 is not included in this evaluation because it will be much lower than that 
for either uranium-238 or uranium-234, due to the much lower activity concentration of 
uranium-235. 
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The mass loading factor (A/S)2, i.e., the mass of airborne dust per unit volume of 
.- air, was assumed to be 2.0 I 10” g/m3. This value Is conservative for normal indoor 

activities, I.e., it results in a higher inhalation dose (Gilbert et al. 1983). Because horse 
polo games were previously played in the arena of the Armory (Argonne Nat]. Lab 19871, 
such an indoor mass loading factor at the Armory cbuld occur in the future. Using the 
parameters listed in Table B.l, App. B, one obtains: 

D2/S = Di2/Si = 0.12 x 8400 x 1.0 x 1.0 I 2.0 I 10 -4 
i=l 

+ 0.13 x 8400 II 1.0 x 1.0 x 2.0 x 10 -4 

- 4.2 x 10 -’ (mrem/yr)/(pCi/g) 

3.3 PLANT-FOOD INGESTION PATHWAY 

For the plant-food ingestion pathway (p = 3), the plant food was assumed to be 
raised in a garden adjacent to the Armory in an uncontaminated area. Thus, the root 
uptake and foliar deposition pathways were not considered in this analysis. However, the 
irrigation pathway, assuming use of potentially contaminated water, was evaluated. The 
D/S ratio for internal exposure from ingestion of the hypothetical plant-food diet was 
calculated using the following equation: 

Di3/Si = (D/E)i3 x (Ei3/Si) x FA3 x FD3 

The environmental transport factors in the above equation, Ei3/Si, was 
calculated as 

Ei3/Si = (Ei3’Wi) x (Wi/Si) 

using the conversion factors, Ei3/Wi, listed in Table 4.5 of the Manual. The water-to- 
source concentration ratios, Wi/Si’ were obtained from the drinking water pathway 
discussed in Section 3.4. 

Using parameter values listed in Table B.1, App. B, and the Wi/Si value 
calculated in Section 3.4, one obtains: 

D3/S - f (Di,/Si) - 2.6 x 1O-4 I 7.7 x lo* x 0.76 x 0.10 x 1.0 
i-1 

l 2.8 x 10 -4 x 7.7 x lo* x 0.76 x 0.10 x 1.0 

- 3.2 x 10 -* (mremlyt)l(pCi/l) 
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3.4 DRINKING WATER PATHWAY 

a- The D/S ratio for internal exposure from drinking water (p = 4) was calculated 
using the equation: 

The water-to-source concentration factor, Wi/Si, was calculated as 

i 
x Fsz 

i 

where Ki’ is the ith radionuclide distribution coefficient in the contaminated (source) 
i 

materials. The F ut and Fsz factors were calculated using the method described in the 
i i 

Manual, except the retardation factor, Rd, was modified so that the radionuclide 
migration velocity is more conservatively estimated. The retardation factor defined in 
the Manual (p. 4-70) reads: 

Rd = 1 + pb Kd/Be 

where 9e is the effective water content. It was modified to read: 

,C 

Rd = 1 + ob Kd/O, 

where Bt is the total water content. The rationale for this modification can be found in 
reports of the U.S. Department of Energy (1987) and Yu (1987). 

Using the parameters listed in Table B.1, App. B,‘it was calculated that: 

F = 1.0 
UZ. 

1 

and 
F = 3.8 x 10 -2 

SZ. 1 
Hence, 

Wi/Si = (looo/So) x 1.0 x 3.8 x 10 -2 = 0.76 (pCi/L)/(pCi/g) 

Therefore, 

D4/S - f. Di4/Si - 2.6 x 10 -4 x 410 x 0.76 
ill 

+ 2.8 -4 x 10 x 410 x 0.76 

1.7 x -’ = 10 (mremlyr)/(pCil8) 
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4 RESIDUAL RADIOACTIVITY GUIDELINE 

Based on the dose-to-source ratios derived in the previous section for each 
pathway applicable to the Armory site, the total D/S ratio was calculated as follows: 

Total D/S = T. t Dip /Si 
i=l p=l 

= i (Dp/S) 
p-1 

3.6 10 -2 4.2 -1 -2 -1 = x + x 10 + 3.2 x 10 + 1.7 x 10 

= 6.6 x 10-l (mrem/yr)/(pCi/g) 

The residual radioactivity guideline is defined as the concentration of residual 
radioactivity that can remain in the Armory and still allow for unrestricted use of the 
site. Using the annual radiation dose limit of 100 mrem/yr (App. A), the residual 
radioactivity guideline for the Armory site is 150 pCi/g (i.e., 100 I 0.66 = 150) for 
uranium-238, with uranium-234 and uranium-235 present in naturally occurring 
concentrations. 
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APPENDIX A. DOE GUIDELINES FOR RESIDUAL RADIOACTMTY 

.C U.S. DEPARTMENT OF ENERGY GUIDELINES 
FOR RESIDUAL RADIOACTIVXTY AT 

FORUlERLY UTILIZED SITES REMEDIAL ACTION PROGRAM 
AND 

REHOTE SURPLUS FACILITIES HANACEMENT PROCRAH SITES 

(Rev. 1, July 1985) 

A. INTRODUCTION 

This document presents U.S. Department of Energy (DOE) radiological 
protection guidelines for cleanup of residual radioactive 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 radioactivity, and requirements for control of 
the radioactive wastes and residues. 

Protocols for identification, characterization, and designation of FUSRAP 
sites for remedial action: for implementation of the remedial action; and for 
certification of a FUSRAP site for release for unrestricted use are given in a 
separate document (U.S. Dept. Energy 1984). More detailed information on 
appl icat ions of the guidelines presented herein, 
deriving 

including procedures for 
site-specific guidelines for allowable levels of residual radio- 

*- tivity from basic dose limits, is contained in a supplementary document-- 
ferred to herein as the “supplement” (U.S. Dept. Energy 1985). 

*‘Residual radioactivity” includes: (1) residual concentrations of radio- 
nucl ides in soil material,** (2) concentrations 
products, (3) external gamma radiation level, 

of airborne radon decay 
and (4) surface contamination. 

A “basic dose limit” 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 Protection (ICRP 1977, 1978). Basic dose, limits are used 
explicitly for deriving guidelines for residual concentrations of radio- 
nuclides in soil material, except for thorium and radium. Guidelines for 

*A remcte SFMP site is one that is excess to DOE programmatic needs and is 
located outside a major operating DOE research and development or production 
8rt8. 

**The term “soil material” refers to all material below grade level after 
remedial action is completed. 
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residual concentrations of thorium and radium and for the other three quanti- 
ties (airborne radon decay products, external gamma radiation level, and 
surface contamination) are based on existing radiological protection standards 
(U.S. Environ. Prot. Agency 1983; U.S. Nucl. Reg. Comm. 1982). These 
standards are assumed to be consistent with basic dose limits within the 
uncertainty of derivations of levels of residual radioactivity from basic 
limits. 

A “guideline” for residual radioactivity is a level of residual radio- 
activity that is acceptable if the use of the site is to be unrestricted. 
Guidelines for residual radioactivity presented herein. are of two kinds: 
(1) generic, 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 
presented in this document. Procedures and data for deriving site-specific 
guideline values are given in the supplement. 

An “authorized limit” is a level of residual radioactivity that must not 
be exceeded if the remedial action is to be considered completed. Under 
normal circumstances, expected to occur at most sites, authorized limits for 
residual radioactivity are set equal to guideline values. Except ional 
conditions for uhich authorized limits might differ from guideline values are 
specified in Sections D and F. A site may be released for unrestricted use 
only if the residual radioactivity does not exceed guideline values at the 
time remedial action is completed. Restrictions and controls on use of the 
site must be established and enforced if the residual radioactivity exceeds 
guideline values. 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 llzss as reasonably achievable (ALARA). Implementat ion of ALARA 
policy is specified as procedures to be applied after authorized limits have 
been set. For sites to be released for unrestricted use, the intent is to 
reduce residual radioactivity to levels that art as far below authorized 
limits as reasorrable considering technical, economic, and social factors. At 
sites where the residual radioactivity is not reduced to levels that permit 
release for unwstricttd use, ALARA policy is implemented by establishing 
controls to r?s;Fuce exposure to levels that are as low as is reasonably 
achievable. Rpncedures for implementing ALARA policy art described in 
supplement . IX?A!M policies, procedures, and actions must be documented 
filed as a permnent record upon completion of remedial action at a site. 

the 
and 

B. BASIC DOSE LIMIT8 

The basix limit for the annual radiation dose received by an individual 
member of the geFnera1 public is 500 mremfyr for a period of exposure not to 
exceed 5 yea- and an average of 100 mrem/yr over a lifetime. The committed 
effective d-equivalent, as defined in ICRP Publication 26 (ICRP 1977) and 
calculated &y d&simetry models described in ICRP Publication 30 (ICRP 19781, 
shall be used&r determining the dose. 
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GUIDELINES FOR RES?.UJ:A! MDIOACTIVITY - _-- 

Residual Radionuclrtier in Soil Material .-- 

Residual concentrations of radionuclides in soil material shall be speci- 
fitd as above-background concentrations averaged over an area of 100 m2. If 
the concentration in any area is found to exceed the average by a factor 
greater than 3, g uidtlines for local concentrations shall also be applicable. 
These “hot spot” guidelines depend on the extent of the elevated local concen- 
trations and are given in the supplement. 

The generic guidelines for residual concentrations of Th-232, Ih-230, 
Ra-228, and Ra-226 art: 

- S pCi/g, averaged over the first 15 cm of soil below the surface 

- 15 pCi/g, averaged over lS-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 tither Th-230 and 
Ra-226 or Th-232 and Ra-228 are both present, not in secular equilibrium, the 
guidelines apply to the higher concentration. If other mixtures of radio- 
nucl ides occur, the concentrations of individual radionuclidts shall be 
reduced so that the dose for the mixtures will not exceed the basic dose 
limit. Explicit formulas for calculating residual concentration guidelines 
for mixtures are given in the supplement. 

The guidelines for residual concentrations in soil material of all other 
radionuclides shall be derived from basic dose limits by means of an environ- 
mental pathway analysis using site-specific data. Procedures for deriving 
these guidelines are given in the supplement. 

C.2 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 unrestricted use; structures that will be demolished or 
buri td are excluded. The applicable generic guideline (40 CFR 192) is: In 
any occupied or habitable building, the objective of remedial action shall be, 
and reasonable effort shall be made to achieve, an annual average (of 
equivalent) radon decay product concentration (including background) not to 
exceed 0.02 WL.* In any case, the radon decay product concentration 
(including background) shall not exceed 0.03 WL. Remedial actions are not 
required in order to comply with this guideline when there is reasonable 
assurance that residual radioactive materials art not the cause. 

C.3 External Gamma Radiation 

The average level of gamma radiation inside a building or habitable 
structure on a site to be released for unrestricted use shall not exceed tht 
background level by more than 20 pR/h. 

*A working level (WL) ir any combination of short-lived radon decay 
*- products in one liter of air that will result in the ultimate emission 

of 1.3 B 105 HeV Of potential alpha energy. 
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C.4 Surface Contamination 

.r- The following generic guidelines, adapted from standards of the 
U.S. Nuclear Regulatory Commission (19821, are applicable only to existing 
structures and equipment that will not be demolished and buried. They apply 
to both interior and exterior surfaces. If a building is demolished and 
buried, the guidelines in Section C.l art applicable to the resulting 
contamination in the ground. 

Allowable Total Residual Surface 
Contamination (dpm/lOO CIB~)~ 

Radionuclidtrb Averagecpd HaximumdVc Removabltd * f 

Transuranics, Ra-226, Ra-228, 
Th-230, Th-228, Pa-231, k-227, 
I-125, I-129 100 300 20 

Th-Natural, Th-232, St-90, Ra-223, 
Ra-224, U-232, 1-126, I-131, X-133 1,000 3,000 200 

U-Natural, U-235, U-238, and 
associated decay products 5 ,oooo 15,000a 1 ,OOOa 

Beta-gamma emitters (radionuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and others noted above 5,0006-y 1s ,0000-y 1,0008-y 

a 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. 

b Where surface contamination by both alpha- and beta-gamma-emitting radio- 
nuclides exists, the limits established for alpha- and beta-gamma-emitting 
radionuclides should apply independently. 

’ Heasurtments of average contamination should not be averaged over an area 
of more than 1 m2. For objects of less surface area, the average should 
be derived for each such object. 

d 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 1 cm. 

’ The maximum contamination level applies to an area of not more than 
100 Cln2. 

‘I The amount of removable radioactive material per 100 cm2 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 cm2 
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 CO~UIIIXI 
are maximum amountm. 
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D. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVITY 

-. The remedial action shall not be considered 

,.- 

complete unless the residual 
radioactivity is below authorized limits. Authorized limits shall be set 
equal to guidelines for residual radioactivity unless: (1) except ions 
specified in Section F of this document art applicable, in which case an 
authorized limit may be set above the guideline value for the specific 
location or condition to which the exception is applicable; or (2) on the 
basis of site-specific data not used in establishing the guidelines, it can be 
clearly established that limits below the guidelines art reasonable and can be 
achieved without appreciable increase in cost of the remedial action. 
Authorized limits that differ from guidelines must be justified and estab- 
lished on a site-specific basis, with documentation that must be filed as a 
permanent record upon completion of remedial action at a site. Au,horized 
limits differing from the guidelines must be approved by the Director, 
Oak Ridge Technical Services Division, for FUSRAP and by the Director, 
Richland Surplus Facilities Hanagement Program Office, for remote SFHP--with 
concurrence by the Director of Remedial Action Projects for both programs. 

E. COXTROL OF RESIDUAL RADIOACTIVITY AT FUSRAP AND REMOTE SFMP SITES 

Residual radioactivity above the guidelines at FUSRAP and remote SFMP 
sites must be managed in accordance with applicable DOE Orders. The DOE 
Order 5480.1A requires compliance with applicable federal, state, and local 
environmental protection standards. 

The operational and control requirements specified in the following DOE 
Orders shall apply to interim storage, interim management, and long-term 
management. 

a. S440.1B, Implementation of the National Environmental Policy Act 

b. 5480.1A, Environmental Protection, Safety, and Health Protection 
Program for DOE Operations 

c. 5480.2, Hazardous and Radioactive Mixed Waste Management 

d. 5480.4, Environmental Protection, Safety, and Health Protection 
Standards 

e. 5482.1A, Environmental, Safety, and Health Appraisal Program 

f. 5483.1, Occupational Safety and Health Program for Covernment- 
Owned Contractor-Operated Facilities 

t* 5484.1, Environmental Protection, Safety, and Health Protection 
Information Reporting Requiremtntr 

h. 5484.2, Unusual.Occurrtnce Reporting System 
. I~ 5820.2, Radioactive Waste Management 

E-1 Interim Storage 

a. Control and stabilization features shall be designed to ensure, to 
the extent reasonably achievable, an effective life of SO years and, 
in any cast, at least 25 years. 
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E.2 

b. 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 X1-1). 

c. Concentrations of radionuclidts in the groundwattr or quantities of 
residual radioactive materials shall not exceed existing federal, 
state, or local standards. 

d. Access :o a site shall be controlled and misuse of onsite material 
contanInattd by residual radioactivity shall be prevented through 
appropriate administrative controls and physical barriers--active 
and passive controls as described by the U.S. Environmental 
Protection Agency (1983--p. S95). These control features should be 
designed to ensure, to the extent reasonable, an effective lift of 
at least 25 years. The federal government shall have title to the 
property. 

Interim Management 

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

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

c. The owner of the site or appropriate federal, state, or local 
authorities shall be responsible for enforcing the administrative 
controls. 

E.3 Long-Term Management 

Uranium, Thorium, and Their Decay Products 

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

b. 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 rtleast rate of 20 pCi/m2/a, and 
(2) increase 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 is not required. 
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C. prior to placement of rny potentially biodegradable contaminated 
wastes in a long-term management facility, such wastes shall be 
properly conditioned to ensure that (1) 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 viola- 
tion of the requirements in paragraph a of this section (E.3). 

d. Croundwattr shall be protected in accordance vi th 40 CFR 
192.20(a)(2) and 192.20(a)(3), as applicable to FUSRAP and remote 
SFHP sites. 

e. Access to a site should be controlled and misuse of onsite material 
contaminated by residual radioactivity should be prevented through 
appropriate administrative controls and physical barriers--active 
and passive controls as described by the U.S. Environmental 
Protection Agency (1983--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. 

Other Radionuclidcs 

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. EXCEPTIONS 
. 
.Cq Exceptions to the requirement that authorized limits be set equal to the 

guidelines may be made on the basis of an analysis of site-specific aspects of 
a designated site that were not taken into account in deriving the guide- 
lines. Exceptions require approvals as stated in Section D. Specific 
situations that warrant 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. 

b. Uhert 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 living 
on or near affected sites, 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. 

c. Where the cost of remedial actions for contaminated soil is 
unreasonably high relative to long-term bencf its and where the 
residual radioactive materials do not pose a clear present or future 
risk 8fter taking necessary control measures. The likelihood that 
buildings will be erected or that people will spend long periods of 
time at such a site should be considered in evaluating this risk. 
Remedial actions will generally not be necessary where only minor 
quantities of residual radioactive materials are involved or where 
residual radioactive materials occur in an inaccessible location at 
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which site-specific factors limit thtir hazard and from which the, 
are costly or difficult to remove. hampltS are residual radio- 
active materials under hard-surface public roadr and sidewalks, 
around public sewer 1 ines, or in fence-post foundations. In order 
to invoke this exception, 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 stated in 
Section B, and a statement specifying the residual radioactivity 
must be included in the appropriate state and local records. 

d. mere the cost of cleanup of a contaminated building is clearly 
unreasonably high relative to the benefits. Factors that shall be 
included in this judgment are the anticipated period of occupancy, 
the incremental radiation level that would be effected by remedial 
action, the residual useful lifetime of the building, the potential 
for future construction at the site, and the applicability of 
remedial actions that would be less costly than removal of the 
residual radioactive materials. A statement specifying the residual 
radioactivity must be included in the appropriate state and local 
records. 

e. Where there is no feasible remedial action. 

C. SOURCES 

/- 

Limit or Guideline Source 

Basic Dose Limitr 

Dosimetry Model and Dose International Commission on Radiological 
Limits Protection (1977, 1978) 

Generic Guidelines for Residual Radioactivity 

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

Airborne Radon Decay 
Products 40 CFR 192 

External Gamma Radiation 40 CFR 192 

Surface Contamination Adapted from U.S. Nuclear Regulatory 
Commission (1982) 

Control of Radioactive Wastes and Residues 

Interim Storage DOE Order 54EO.U 

Long-Term Ifanagcment DOE Order 5480.lA; 40 CFR I92 
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APPENDIX B. PARAMETERS USED IN THE PATHWAY ANALYSIS 

The parameter values used in the pathways analysis and their sources are listed in 
Table B.1. All parameter values are reported to two significant digits. T 

. TABLE El Parameters Used in the Pathway Analysis for the Armory Site 

Parameter Unit Value Reference 

External Radiation Pathway (p p 1) 

(D’E)U-23B,l (mremlyr>/(pCilcm3) 

(D'Eh-234,1 (mrem/yr)l(pCilcm3) 

FAl 
3 

F"l 
,a 

FDU-23B,1 
-8 

* ,a 
..- FDU-234, 1 

. A al2 

T m 

‘b g/cm3 

Dust Inhalation Pathway (p = 2) 

(E/A), m’fyr 

F”2 
-8 

Fs2 
-8 

(A/S)2 g/s13 

(D’E)u-238,2 mrem/pCi 

(D’E)U-234,2 mrtm/pCi 
. 

0.087 

9.5 x 1o-4 

0.61 

1.0 

0.45 

0.63 

200 

0.05 

1.5 

8400 

1.0 

1.0 

2.0 I( 10 -4 

0.12 

0.13 

Gilbert et al. (1985) 

Gilbert et al. (1985) 

Gilbert et al. (1985) 

,b 

Gilbert et al. (1985) 

Gilbert et al. (1985) 

Argonne Natl. Lab (1987) 

Argonne Natl. Lab (1987) 

,b 

Gilbert et al. (1985) 

,b 

Gilbert et al. (1985) 

J 

Gilbert et al. (1985) 

Gilbert et al. (1965) 

r- 

: 
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TABLE B.1 Continued 

Parameter Unit Value Reference 

Ingestion Pathway (p = 3 and 4) 

FA3 
FD3 

(*‘%-238,3&4 

(D’E+J-234,3&4 

(E/+ 

(E/W>4 

1 

d 

UZ 
*t 

UZ 
et 

err 
l 

or= 
t 

mrtm/pCi 

mttm/pCi 

Llyr 

Llyr 

q 

m 

mL/g 

mL/g 

mL/g 

0.10 

1.0 

2.6 x 10 -4 

2.8 x 10 -4 

770 

410 

10 

5 

50 

SO 

4 

0.03 

0.21 

0.25 

0.40 
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. 

Cilbtrt et al. (198s) 

Gilbert et al. (198s) 

Gilbert et al. (1985) 

Cilbtrt et al. (198s) 

Gilbert et al. (198s) 

,‘b 

Gilbert et al. (1985) 

,b 

U.S. Nucl. Reg. Comm. 
(1987) 

U.S. Nucl. Reg. Comm. 
(1987) 

U.S. Nucl. Reg. Corms. 
(1987) 

U.S. Nucl. Reg. Conmn. 
(1987) 

U.S. Nucl. Reg. Corn. 
(1987) 

U.S. Nucl. Reg. calm. 
(1987) 
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TABLE B.l Continued 

Parameter Unit Value Reference 

. dyr 2.1 x lo4 U.S. Nucl. Reg. Coam. 

. c= (1987) 

o;= g/cm3 U.S. ‘Nucl. Reg. Comm. 
(1987) 

1.8 

o;= g/cm3 U.S. Nucl. Reg. Comm. 
(1987) 

1.5 

J 3 0.01 U.S. Nucl. Reg. Conar. 
(1987) 

h m 1.0 U.S. Nucl. Reg. Comm. 
(1987) 

u lD/yr 1.0 ,b 

. 
a- aA hyphen means the parameter is dimensionless. 

. bNo data are available; conservative values are used in this analysis. 
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U.S. Department of Energy, Oak Ridge Operations Office (March). 
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Guidelines: A Supplement to U.S. Department o/ Energy Guidelines /or Residual 
Radioactivity at FormerZy Utilized Sites Remedial Action Program and Remote Sqplus 
Facilities Management Program Sites, prepared by Argonne National Laboratory, 
Oak Ridge National Laboratory, Los Alamos National Laboratory, and Battellt Pacific 
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nlhot, prepared by Energy and Environmental Systems Division, Argonne National 

..- Laboratory, Argonne, Ill. 
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2.2 DESIGNATION OR AUTHORIZATION DOCUMENTATION 

The following document authorized of designated the subject site 
.-. for remedial action. 

Paqe 

Letter, E.L. Keller, Director, Technical Services 
Division, Oak Ridge Operations Office, Department of 
Energy, to Robert Adams, Provost, University of Chicago. 
"Decontamination of University of Chicago Facilities: 
Eckhart Hall, Ryerson Physical Laboratory, and George 
Herbert Jones Laboratory," Oak Ridge, Tenn., 
August 22, 1983. II-27 
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RTG SWAB01 

AUG 2 2 1383 

Unlvereltp of Chicago 
AlTN: Mr. Robert Adams, Provost 
Administration Building 502 
5801 S. El110 Avenue 
Chicago, IL 60637 

Gent lemen : 

DECONTAMINATION OF UNIVERSITY OF CHICAGO FACILITIES: ECKEART BALL, BYERSON 
PHYSICAL LABORATORY, AND GEORGE RERBERT JONES CHEMICAL LABORATORY 

The U. S. Department of Energy’s Oak Ridge Operations O ffice recently 
received approval to proceed with remedial actions for the subject facilities 
at the University of Chicago under the Dtpartntent’o Pomtrly Utilized PfED/A!X 
Sites Bemedlal Action Progrm (PUSRAP). The necessary work has been planned 
ae part of our @gram for the year beginning October 1, 1983. The 
Department’s Argonne National Laboratory vi11 be utilized to accomplish the 
dtcontamlnatlon voik under the contract to this office. 

Enclosed le a draft mope-of-work statement which Is being rubmltttd for the 
Unlocrslty’r review and comtnt. In order for the decontaalnation work to 
proceed, DOE vi11 require confirmation that the acope and schedule of the 
work, and the criteria that have been adopted for the projtct, meet vlth the 
Unlverrlty~8 approval. The intended goal of the dtcontamlna~lon project 1s 
to permanently clean and reetort all facilities for unqualified, unrtrtrlcted 
uoe to the extent practicable. It should be kept lo m ind that the current 
radiological conditions of the facilltles are not such that any rubrtantlvt 
we rertrlctlonr h8ve been ntcearary in the past. However, vitb the 
completion of the decontamination project , all wall, floor, and celling 
rurface contambation till be  reduced below tboee level8 propored by the 
American Xatlonal Standard, Inetltufe. There rtandardrr, end otberr that may 
alao have l me application to clementa of the decontamlnatloa project, art 
outl ined fn the eacloeed reports, ORO-831 end 832. 

In order to facilitate your review of the rcope-of-uork, I have arktd Jakt 
Alexander of ry rtaff, vbom I have areigned to be the DOE project engineer 
for thlr work, to contact you to l chedult a meeting where he, DOE Chicago 
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Universlcy of Chicago 2 

Ab,, 2 ’ pg 

Operatlone personnel, the Argonne staff that will be performing the work, and 
interested Unlveralty of Chicago etaff can dlacuss the project activities in 
more detail. Also, ve would hope to have available at that time a draft 
two-party agreement covering the work. 

As you art l vart, there haa recently been conalderable publicity about the 
PUSRAP program in general , and DOE’a tentative plans to dtcontamlnate the 
Unlvtrelty of Chicago In particular. Pleaat be aware that these media 
l ctlvl~ler vtre not the rerult of any DOE ntwa release or other public 
information lnltiatlvea. On Augwt 15, 1983, the Knoxville Journal 
(Knorvllle, Tennerrec) printed a new rtory that included moat mlrleadlng 
rtattmcnte about general PUSRAP project plana. The Associated Rear 
subsequently produced a newa aervlct item that prompted many regional media 
request for more lnformtlon, including the Chicago Tribune’s inquiries about 
the University of Chicago. 

Normally, DOE would expect to have dlacuaaed and reached agreement on any 
planned project actlvltler with facility owners prior to any media news 
releaser that may be determined to be nectaaary. In thio cast, it is 
doubtful any formal public information l ctlvltlee would have bttn varranttd. 
DOE regrets any lnconvtnltnct the media coverage may have created for 
University staff or students. 

Other Unlvtrelty of Chicago facllltlee that were murvtytd by Argonne in 1977 
were the West Stands, the New Chemistry Laboratory and Annex, the Rtcketts 
Laboratory, and the Kent Chemical Laboratory. It has been dettmlned that 
the West Stands, New Chemlsery Laboratory and Annex, and the Backetts 
Laboratory have no residual radioactive contamination attributed to HRD/AEC 
actlvltlee and, therefore, these facllltles have not ken dtrignattd for 
raPtdial action. The Kent Chtmlcal Laboratory has been dtcontaalaattd by the 
Unlvtrslty and, except for aome possible additional inve~tlgatlon of sever 
lines, requlrea no further remedial action effort. 

Sincerely, 

Ow?kal Sf 
ha11 P. Qlg;l”, 

CE-53:m 

Enclomres : 
& Stated 

bee: G. W. Benedict, CE-50 
F. Gorup, CH 
W. Range, M-4 

CE-53:3KAlexander:jm:6-4451:8-22-83 
ALEXANDER B:CHICAGO.LTR 

E. L. Keller, Director 
Technical Strvlcer Division 
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DECOKTAy:I*ATION OF UNIVERSITY OF CHICAGO FACILITIES; DOE’S F’DRULERLY UTIL.IZED 
=D/AEC SITES RMEDIAL ACTIOK PROGRAM (FUSRAP) 

Scope of Work 

As part of the Department of 
Remedial Action Program, 

Energy’s Formerly Utilized MED/AEC Sites 
the Argonne National Laboratory vi11 perform all 

necessary decontamination tasks to decontaminate and restore the areas of the 
Ryerson Physical Laboratory, George Rerbert Jones Chemical Laboratory, and 
Eckhart Ball determined to have been radiologically contaminated as a result 
of Nanhattan Engineer District or early Atomic Energy Coumisslon activities. 
The decontamination and restoration project will reduce residual 
radioactivity levels below criteria that have been determined to represent 
permanent and othervise unqualified, unrestricted use conditions. 

The areas of contamination of concern are specified in three DOE/Argonne 
radiological survey reports: Radiological Survey of Ryerson Physical 
Laboratory, DOE/E+0005/23; Radiological Survey of Eckhart Ball, 
DOEIEV-0005/24; and Radiological Survey of the George Berbert Jones Chemical 
Laboratory, DOE/EV-0005/26. The criteria for these remedial actions are 
specified in the attached document, “Proposed Radiological Criteria for 
Formerly Utilized Sites Remedial Action Program and Remote Surplus Facilities 
Management Program Sites”, August 5, 1983. Particularly applicable to this 
specific remedial action are the indoor/outdoor building surface 
contamination criteria specified in Part 2.C. of the criteria document. 

Standard decontamination techniques commonly utilized at Argonne and other 
DOE facilities will be applied. This vi11 include the use of specialized 
cleaners and actual removal of surface material by brushing, scrubbing, 
sawing, etc., as necessary. Standard Argonne National Laboratory Realth and 
Safety procedures vi11 be followed. 

To facilitate minimum disruption of ongoing University activltles, a flexible 
vork schedule, including weekends, holiday periods, and class breaks, vi11 be 
utilized for certain vork activities. 

It is expected that decontamination activities vould be initiated during the 
month of December 1983, starting with Eckhart Ball. This facility should be 
completed by February 1, 1984. Work on the Ryerson Physical Laboratory will 
be expected to begin in February 1984 vith completion by April 1984. Jones 
Chemical Laboratory will be the final structure scheduled for 
decontamination. This structure vi11 present the major challenge since there 
is a rather large stea of cement floor in the attic which requires 
deconttination. A substantial amount of equipment will have to be moved 
during the progress of the decontamination effort. All decontamination 
effort is expected to be finished by the end of September 1984. A final 
decontamination activities report with radiological survey data will be 
provided. Prior to inltlatlon of the onslte work effort, a brief 
decontuinatfon plan will be made available. 
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It is expected that approximately 600 it3 of low-level radioactive waste vi11 
be generated during the decontamination effort. All radioactive vaste vlll 
be placed in approved M-3 bins or 55-gallon containers for shipment and 
disposal. Ken-radioactive waste vi11 be disposed of through the normal 
landfill df6pOSal process. 

. 
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U. S. DEPARTMENT OF ENERGY 

Proposed Radiological Criteria 

for 

Fonr+erly Utilized Sites Remedial Action Program 

and Remote 

Surplus Facilities Management Program Sites 

Presented here are the radiological cleanup and waste control criteria of 
general applicability to the FUSRAP project and remote SFMP sites. 

With the exception of limits for radium-226, the soil cleanup criteria vere 
developed on the basis of limiting maximum individual radiation exposure to DOE 
limits specified in DOE Order 5480.1A exclusive of exposure from natural 
background radiation or medical procedures. The aggregate of the contribution 
from all major pathways, based on scenarios for permanent intrusion, e.g., 
establishing residences on the site, has been assumed. In most circumstances, 
the probability is low that such an intrusion vi11 occur. Also, conservative 
assumptions vere used in deriving these criteria to ensure that a particular 
dose limit would not be exceeded. Use of these criteria is additionally 
conservative because the pathuays considered in the derivation of the criteria 
assume all water intake and most food intake is from the site. Also, the sites 

/I often have limited agricultural capability and the contamination is generally 
not homogeneous. The combined effect of these factors is such that the 
probable radiation exposure to the average population on, or in the vicinity 
of, FUSRAP sites decontaminated to these criteria limits vi11 not be 
appreciably different from that normally received from natural background 
radiation. 

The cleanup criteria for surface contamination of structures were developed 
from a proposed ANSI standard modified as appropriate to be consistent with DOE 
Order 5480.1A and the specific needs of FUSW for cost-effective, workable 
guideline6 vhich provide an adequate safety margin. The waste control criteria 
are based on applicable DOE Orders and EPA’6 regulations for inactive uranium 

$lling 6ite6, 40 CFR 192. 

The reader should note that Section6 A.l., A.2., and D. hereof have separate 
Set6 of footnotes. 

August 5, 1983 
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PROJECT WLDIOLOGICAL CRITERIA 

A. Cleanup Criteria 

1. Cleanup of Land 

(Maximum limits for unrestricted use> 

Radionuclide 

Ra-226 

LJ;JjgTalz’ 
, I 

:I;,” :1-i 
Pu-239, -240 

;;I;;&/ 
cs-137 
Sr-90 
i;32:;5j/ml soil moisture) 

- - 

Soil Remedial Action Criterid’ 

Soil Criteria 
(pCl/g above backpround) 

Avg. over 1006, 

5 pCi/g, averaged over the 
first 15 cm of soil below the 
surface; 15 pCi/g vhen averaged 
over 15 cm thick soil layers 
more than 15 cm belov the 
surface and less than 1.5 u 
below the surface. 

75 
75 

150 
150 

20 
800 
100 
100 
300 

80 
100 

5,200 
15 

L/Except for Ra-226, these criteria represent unrestricted-use 
residual concentration6 above background averaged across aqy 15 cm 
thickness layer to any depth and over any contiguous 100 IX- surface 
area. 
beneath 

The same condition6 prevail for Ra-226 except for soil lavers 
1.5 m; beneath 1.5 m, the allowable Ra-226 concentration’mag be 

affected by site-specific condition6 and must be evaluated accordingly. 

Z’A curie of natural uranium means the sum of 3a7 x lOlo 
disintegrations perg6econd from U-238 plus 3.7 x 10 dis/sec f ram 
U-234 plus 1.7 x 10 diS/SeC from U-235. One curie of natural uranium 
Is equivalent to 3,000 kilograms or 6,615 pound6 of natural uranium. 
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Z/This criterion 1s for the activity concentration of U-238 alone 
but has been derived on the basis of the assumption that U-234 is also’ 
present in the soil at the same activity concentration and that the 
contribution from U-235 is small. 

k’Assume6 no other uranium isotopes are present. 

2’The Pu-241 criterion vas derived from the Am-241 concentration. 

2’Applicable only for relatively Short period6 of unrestricted use 
(up to approximately 100 years If no Ra-226 is present Initially). For 
most applications (permanently unrestricted use), the Th-230 
concentration may not exceed the Ra-226 guideline. 

1’ILssumes all decay chain products are in equilibrium 
concentrations (e.g., Ra-228 criteria would be the same as that for 
Th-232). 

2. Cleanup .of Buildings 

a. 

t. 

C. 

l 

Indoor Radon Decay Product6 

A structure located on private property and intended for 
unrestricted use shall be subject to remedial action as necessary 
to ensure the annual average radon daughter concentration (RDC) is 
less than 0.03 hZ vithin the structure. 

Indoor Gamma Radiation 

The indoor gamma radiation after cleanup shall not exceed 20 
microroentgen per hour (20 microR/hr.) above background. 

Indoor/Outdoor Building Surface Contamination 

Building Surface Contamination Remedial Action Criteria: 

Allouatle 
Surface Contamiqation 

Radionuclides 

Croup 1: Radionuclldes for vhich 
the area 

;‘f $yY' 
concentratiqq guide in 

tack§round- is 
Ci/m or less or for 

which the uncontrolled 6rea con- 

y-;;“r;;;27 
uide in vaqr abo e 

16 2 X 10 Cl/m 
3 

or less; Includes Pa-231, Th-228, 
Th-230, AC-227, Ra-226, Ra-228, 
and Pb-210. 

(dpm/lOO caf) 
Total Removgbl e 

100 20 
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Group 2: Redionucl ides not in 
Group 1 for which the uncontrolled 

uncontrolled area concentsgtlon guide 
In uateg abovg background- is 
1 x IO Cl/m or less; Includes 
U-232, U-238, Th-232, Ra-223, and 
PO-21 0. 

Group 3: Those radionuclldes not 
in Group 1 or Group 2; includes 
U-234, U-235, and Ra-224. 

1,000 

5,000 

200 

1,000 

‘/The levels map be averaged over 1 m2 provided the maximum 
activity in any area of 100 cm is less than 3 time6 the limit value; 
dpm =, dibintegratiOn6 per minute. 

z/Given in Attachment 1 to Chapter XI , Table II, DOE Order 
548O.lA. 

Source : Adapted from proposed ASN N 13.12. 

B. Control of Radioactive Wastes and Residues 

1. Interim Storage 

All operational and control requirements specified in the following DOE 
Order6 shall apply: 

a. 5480.1A, Environmental Protectior, Safety, and Health Protection 
Program for DDE Operations. 

b. 5480.2, Hazardous and Radioactive Nixed Kaste Hanagement. 

c. 5481.1, Safety Analysis and Review System. 

d. 5483.1, Occupational Safety and Health Prograrr for Government-Chned 
Contractor-Operated Facilities. 

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

f. 5484.2, Unusual Occurrence Reporting System. 
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g* Control and stabilitatlon features vi11 be designed to ensure 
the extent reasonably achievable, an effective life of 50 yeais 

to 

and in any case, at least 25 years. 
# 

h. Radon concentrations In the atmosphere above facility surfaces or 
openings shall not (1) exceed 100 pCi/l at any given point, or an 
average concentration of 30 pCi/l for the facility site, or (2) 
exceed an average radon concentration at or above any location 
outside the facility site of 3.0 pCi/l (above background). 

i. For water protection, use existing State and Federal Standards; 
apply site-specific meaoures where needed. 

2. Long-Term Management 

a. 

b. 

C. 

d. 

e. 

All operational requirements specified for Interim Storage 
Facilities (B.l) vi11 apply. 

Control and stabilization feature6 vi11 be designed to ensure, to 
the.extent reasonably achievable, 
and, in an-y case, 

an effective life of 1,000 year6 
at least 200 years. Other disposal site design 

features shall conform with 40 CFR 192 performance 
guidelines/requirements. 

Radon emanation to the atmosphere from facility surfaces or 
openings shall not (1) exceed an average release rate of 20 pCi/n’ 
set, or (2) increase the annual average radon concentration at or 
above any location outside the facility site by more than 0.5 
pCi/l. 

For water protection, use existing State and Federal Standards; 
apply site-specific measures where needed. 

Prior to placement of any potentially biodegradable contaminated 
wastes in a Long-Term Management facility, such wastes will be 
properly conditioned to (1) insure the generation and escape of 
biogenic gases vi11 not cause the criteria in paragraph 2.~. to be 
exceeded, and (2) insure biodegradation within the facility vi11 
not result in premature structural failure not in accordance vith 
the criteria in paragraph 2.b. If biodegradable wastes are 
conditioned by incineration, incineration operations till be 
carried out in compliance vith all applicable federal, state, and 
local air emission standards and requirements, including any 
standards for radionuclides established pursuant to 40 CFR 61, 
National Emission Standard6 for htardous Air Pollutants (NESRAPS). 
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c. Exceptions 

1. Procedure -- AIIalySi6 of site-specific conditions. 

2. Applicability -- Where health and safety would be endangered, or 
vhere cost clearly outweigh6 benefits. 

D. Criteria Sources 

Crf teria Source 

1. Cleanup Criteria 

a. Cleanup of Land DOE Order 5480.1A. 40 CFR 1922’ 

b. Cleanup of Buildings 40 CFR 192, proposed ANSI N13.12 

2. Control of Radioactive Wastes and Residues 

a. Interim Storage DOE Order 5480.1A 

b. DiSpOSal 40 CFR 192 

3. Exceptions 

a. Procedure 40 CFR 192 

b. Applicability 40 CFR 192 

L/The base6 of the cleanup criteria are developed in ORO-831 and 
ORO-832. 

z/Based on limiting the radon daughter concentration to 0.03 WL within 
structures. 
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2.3 RADIOLOGICAL CHARACTERIZATION REPORTS 

The documents listed below describe the radiological conditions of 
- the subject properties before remedial action. 

Paqe 

Argonne National Laboratory. Radioloqical Survey of 
the Georqe Herbert Jones Chemical Laboratory, the 
University of Chicaqo, Chicaqo, Illinois, 
June 13-17, 1977, DOE/EV-0005/26, ANL-OHS/HP-82-100, 
Argonne, Ill., May 1982. ref. 

Argonne National Laboratory. Radioloqical Survey of 
the Kent Chemical Laboratory, the University of Chicaao, 
Chicaqo, Illinois, September 7-13, 1977, DOE/EV-0005/25, 
ANL-OHS/HP-82-101, Argonne, Ill., May 1982. ref. 

Argonne National Laboratory. Radioloqical Survey of the 
Rverson Physical Laboratory, the University of Chicaqo, 
Chicauo, Illinois, September 11-25, 1976, DOE/EV-0005/23, 
ANL-OHS/HP-82-103, Argonne, Ill., May 1982. ref. 

Argonne National Laboratory. Radioloqical Survey of the 
Eckhart Hall, the University of Chicaqo, Chicaqo, 
Illinois, September 14, 1976 - March 22, 1977, 
DOE/EV-0005/24, ANL-OHS/HP-82-102, Argonne, Ill., 
May 1982. ref. 

Letter, R.R. Harbert, Project Manager, Bechtel 
National, Inc. to P.J. Gross, Director, Technical 
Services Division, Oak Ridge Operations Office, 
Department of Energy. "Revised Letter Characterization 
Report for the George Herbert Jones Chemical Laboratory 
at the University of Chicago Site, Chicago, Illinois," 
DOE/OR/20722-131 (BNI CCN 057117), Oak Ridge, Tenn., 
November 15, 1988. ref. 
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2.4 NATIONAL ENVIRONMENTAL POLICY ACT DOCUMENTS 

The document6 listed below fulfill National Environmental Policy Act 
requirement6 for the subject site. 

Argonne National Laboratory. Action Description 
Memorandum, PrOPOsed Decontamination of Three Buildinus 
at the University of Chicago Contaminated a6 a Result of 
Previous MED/AEC Activities, Argonne, Ill., 
December 1983. 

Argonne National Laboratory. Action Description 
Memorandum, Proposed Remedial Action Activities at the 
University of Chicago, Argonne, Ill., July 1987. 

Pacre 
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Memorandum, F.E. Coffman, Director, Office of Terminal 
Waste Disposal and Remedial Action, Office of Nuclear 
Energy, Department of Energy, to J. La Grone, 

C- Manager, Oak Ridge Operation6 Office, Department of Energy. 
"NEPA Action Description Memorandum for the University of 
Chicago Remedial Action Project Under the Formerly 
Utilized Sites Remedial Action Program (FUSRAP)," 
Washington, D.C., November 15, 1983. II-86 

II-38 

- -... 



- 

ACTION DESCRIPTION MEMORANDUM 

PROPOSED DECONTAMINATION OF THREE BUILDINGS AT THE 
UNIVERSITY OF CHICAGO CONTAMINATED AS A RESULT 

OF PREVIOUS MED/AEC ACTIVITIES 

Prepared by 

Environmental Research Division 
Argonne National Laboratory 

Argonne, Illinois 

December 1983 

Prepared for 

U.S. Department of Energy 
Oak Ridge Operations 

Technical Services Division 
Oak Ridge, Tennessee 
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SUBJECT: Proposed Decontamination of Three Buildings at the University of 
Chicago Contaminated as a Result of Previous MED/AEC Activities 

Summary of Proposed Action 

As part of its Formerly Utilized Sites Remedial Action Program (FUSRAP) 
the U.S. Department of Energy (DOE), Oak Ridge Operations, proposes to deconl 
taminate those areas of three buildings at the University of Chicago that are 
radioactively contaminated as a result of programs conducted by the Manhattan 
Engineer District (MED) and the Atomic Energy Commission (AEC). The three 
buildings to be decontaminated are Eckhart Hall, Ryerson Physical Laboratory, 
and Jones Chemical Laboratory. The contamination in these buildings is located 
in several laboratories and adjoining areas, but the concentrations of radio- 
activity are fairly low except for isolated small areas. The purpose of 
decontamination and restoration is to reduce the amount of residual radio- 
activity to levels below the established cleanup criteria, thereby permitting 
unrestricted use. 

Specific project actions will include: 

l Identification of all areas requiring decontamination. 

l Decontamination of identified areas. 

l Packaging of all radioactive waste generated by decontamination in 
approved containers. 

l Disposal of all waste generated; the radioactive waste will be 
transported to and disposed in an approved facility, and all non- 
radioactive waste will be transported to and disposed in a nearby 
sanitary landfill. 

l Restoration of the facilities as appropriate for intended future 
uses. 

l Certification that the radioactivity levels meet criteria for 
unrestricted use. 

l Radiological assessment of the underground sewers connected to these 
three buildings that may be radioactively contaminated. 

Setti 0g 

The University of Chicago is a private university located in the Hyde 
Park-Kenwood area of the city of Chicago. The Hyde Park-Kenwood neighborhood 
covers an area of about 400 ha (1000 acres) and is a residential community of 
more than 45,000 people, 11 km (7 mi) south of the Chicago downtown business 
district. The university covers an area of about 70 ha (172 acres) and has an 

1 
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enrollment of about 8000 
contains buildings with 

-, decades. Six properties 

students. The university was founded in 1891 and 
architectural styles representing the past nine 
on campus are listed in the National Register of 

,a 'I\ Historic Places (see Table A]. 

As part of FUSRAP, the U.S. Department of Energy, Oak Ridge Operations 
is proposing to decontaminate those portions of three buildings at the Unive;sity 
of Chicago that are radioactively contaminated as a result of programs conducted 
by MED and AEC. The three buildings to be decontaminated--i.e., Eckhart Hall, 
Ryerson Physical Laboratory, and Jones Chemical Laboratory--are Gothic style 
and are located near the center of the campus (Figure 1). Eckhart Hall and 
Ryerson Physical Laboratory are connected to each other, and Jones Chemical 
Laboratory is connected to Searle Chemistry Laboratory and Kent Chemical 
Laboratory. Many of the buildings in this portion of the campus are currently 
being renovated. 

The radiation intensity in these buildings is quite low; the highest 
exposure rate measured in radiological surveys conducted in 1976 and 1977 was 
16 mR/h in contact with a building surface (in Ryerson Physical Laboratory). 
At only one location in the three buildings was an elevated exposure rate 
found at a distance of one meter from the surface. This location, in the 
basement corridor of Ryerson Physical Laboratory, had a reading of 0.1 mR/h at 
one meter above the floor (U.S. Dep. Energy 1982a). Although the amount of 
contamination is quite low and does not present an immediate hazard, remodeling 
or demolition activities could allow contamination that is now fixed to be 
released to the environment, resulting in a potential health hazard. 

Background and Need for Action 
.- 

The University of Chicago was one of the focal points for activities 
conducted in support of development of the atomic bomb during World War II. 
The first contract with the university was initiated by the Office of 
Scientific Research and Development (OSRD) in January 1942. In June 1942, the 
MED was established within the U.S. Army Corps of Engineers; the contract with 
the University of Chicago was transferred from OSRD to MED on May 15, 1943. 

The primary goal of the work performed at the university was to develop 
methods for the production and purification of plutonium. Because plutonium 
is produced when uranium absorbs neutrons, this work necessitated the construc- 
tion of a facility that would maintain a self-sustaining nuclear chain reaction 
and, in turn, provide an intense source of neutrons. 
"pi le" 

The first chain-reacting 
was constructed of uranium and graphite beneath the west stands of 

Stagg Field under the direction of Dr. Enrico Fermi. A self-sustaining condi- 
tion was achieved on December 2, 1942, thereby demonstrating the feasibility 
of this technology for producing plutonium. 

Additional research and development programs were conducted for HED 
throughout World War II to support the atomic bomb project. Various labora- 
tories and facilities at the university were used for these activities. On 
January 1, 1947, the AEC, a civilian organization, succeeded the military MED 
as the governmental organization in charge of nuclear programs. Research 
activities continued at the University of Chicago under AEC. Research con- 
ducted under MED/AEC during the 1940s and 1950s included development of a 
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process for producing high-purity uranium compounds, testing of uranium metal, 
research associated with operation of the pile, and plutonium separation 

4 (U.S. Dep. Energy 1980a). 

At the completion of these MED/AEC research activities, the facilities 
were decontaminated so that they met health and safety criteria then in use. 
However, radiological criteria, guidelines, and proposed guidelines for 
returning sites to unrestricted use have become more stringent as concern 
about the effects of low-level radiation has increased and instrumentation for 
detecting and measuring low levels of radiation has become more sensitive. 
Accordingly, Eckhart Hall, Ryerson Physical Laboratory, and Jones Chemical 
Laboratory were resurveyed in 1976 and 1977 to determine the extent of existing 
contamination (U.S. Dep. Energy 1982a, 1982b, 1982c). These surveys indicated 
that residual contamination in these three buildings exceeds currently accepted 
criteria. 

Proposed Remedial Action 

The U.S. Department of Energy is proposing to decontaminate those portions 
of Eckhart Hall, Ryerson Physical Laboratory, and Jones Chemical Laboratory at 
the University of Chicago that are radioactively contaminated as a result of 
previous MED/AEC activities. The contamination is widespread throughout 
several laboratories and adjoining areas; however, the concentrations of 
radioactivity are fairly low except for isolated small areas (U.S. Dep. Energy 
1980b). 

The results of the three radiological surveys conducted in 1976 and 1977 
will be used as guides to locate contaminated areas. 

,- 
In addition, all areas 

suspected of being radioactively contaminated as a result of MED/AEC activities 
will be surveyed as part of this action to ensure that all suspect areas are 
identified. 
identified. 

Standard techniques will be utilized to decontaminate the areas 
For example, special cleaners will be used to remove the con- 

tamination while leaving the surface material intact; in situations where this 
is not possible, the surface material will be removed by brushing, grinding, 
spalling, sawing, etc., as appropriate. 
be removed as radioactive waste. 

If necessary, entire components may 
Decontamination will continue until residual 

radioactivity levels are as low as reasonably achievable (ALARA) and meet 
criteria developed for FUSRAP. The criteria to be utilized are based on 
levels proposed by the American National Standards Institute and are summa- 
rized in a report of the U.S. Oepartment of Energy (1983).* 

All radioactive waste resulting from decontamination will be packaged in 
DOE-approved containers for shipment offsite to an approved disposal site. 
Use of the Hanford site near Richland, Washington, is currently planned. 

*The state of Illinois also has surface contamination lirnits for releasing 
facilities for uncontrolled use (Ill. Dep. Public Health 1974). These limits 
are similar to those developed for FUSRAP but are not radionuclide-specific. 
The state of Illinois criteria are less stringent than the strictest criteria 
for FUSRAP--i.e., 
1983). 

those for "Group 1 radionuclides" (see U.S. Dep. Energy 
Because the three University of Chicago buildings are contaminated 

with Group 1 radionuclides, it will be necessary to decontaminate to levels 
I- more stringent than the state limits to meet the FUSRAP cleanup criteria. 
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Decontamination of these three buildings is expected to generate approximately 
17 m3 (600 ft3) of low-activity radioactive waste. This volume of waste can 
be accommodated in a single shipment to the disposal site. All nonsalvageable 
or otherwise unusable nonradioactive waste will be disposed along with other 
University of Chicago waste in a local sanitary landfill. 

After the affected areas have been decontaminated, the areas will be 
restored in a manner consistent with their intended future uses. Technicians 
and tradespeople employed by the University of Chicago will be used for this 
purpose to the extent practicable. If necessary, 
workers will be employed to perform selected tasks. 

additional specialized 
All restoration will be 

subject to concurrence by the university prior to implementation. 

It is expected that decontamination will be initiated during the month of 
December 1983, starting with Eckhart Hall. 
by February 1984. 

This facility should be completed 
Work on the Ryerson Physical Laboratory will begin in 

February 1984, with completion by April 1984. Jones Chemical Laboratory will 
be the final building to be decontaminated and is expected to be finished by 
August 1984. 

Following completion of decontamination and restoration, the affected 
areas of the three buildings will be surveyed to ensure compliance with FUSRAP 
cleanup criteria. If necessary, 
selected areas will be performed. 

additional decontamination and restoration of 

three 
A radiological assessment of the underground sewers connected to these 

buildings will be performed as a part of this action to ascertain the 
extent of sewer contamination and associated radiological risks. 
plans at present to decontaminate any of these underground sewers. 

There are no 

Potential Issues 

Potential issues associated with the proposed action are the following: 

1. Disruption of ongoing research programs and'classes at the University of 
Chicago. 

2. Increased radiological risks associated with decontamination and transport 
of radioactive waste to an approved disposal site. 

3. Public concerns about the adequacy of the decontamination criteria and 
the techniques used to achieve these levels. 

4. Radiological risks associated with contaminated sewers that will not be 
cleaned as part of this action. 

5. Possible damage to Room 405 of Jones Chemical Laboratory, which has been 
designated by the U.S. Department of the Interior as a Registered National 
Historic Landmark. 
isolated (August 18, 

This room is the laboratory where plutonium was first 
1942) and weighed (September 10, 1942). 
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The U.S. Department of Energy believes that none of these potential 
issues involve significant environmental impacts for the following reasons: 

1. In order to avoid or at least minimize disruption of scheduled classes 
and other ongoing university activities, decontamination and restoration 
will be conducted on a flexible work schedule utilizing evenings, weekends, 
and holiday periods to the extent that is necessary. This work schedule 
will be prepared in consultation with administrative officers of the 
University of Chicago. 

2. Decontamination of the three buildings will be conducted in compliance 
with DOE guidelines and will utilize standard health-physics practices. 
All radioactive waste-handling and transportation activities will be in 
compliance with DOE guidelines and applicable state requirements. The 
small volume of radioactive waste (17 m3) can be transported in one 
shipment. Compliance with these guidelines will ensure that no workers 
or members of the general are exposed to unacceptable levels of risk. 

3. Recent public awareness of the existing contamination in these three 
buildings has resulted in a significant amount of local interest, e.g., 
newspaper articles and local and national television coverage. The local 
news media and public officials will be informed of the purpose of all 
intended activities and the results of these activities. The proposed 
action should tend to lower public concerns because it is a demonstration 
that DOE and the University of Chicago are taking action to further 
safeguard public health and safety even though the existing situation 
presents no immediate hazard. The cleanup criteria will ensure the 
future safety of the general public since these criteria were developed 
using conservative assumptions and include an appropriate margin of 
safety. The decontamination procedures to be utilized are proven tech- 
niques that have been shown to be effective in cleaning up radioactively 
contaminated facilities to the levels required. 

4. It is not possible at this time to estimate the radiological risks associ- 
ated with the contaminated sewers. An assessment of this risk will be 
performed using data that will be gathered as a part of this action. 
Future actions will be taken to decontaminate the sewers if the risk 
assessment indicates that such actions are required. 

5. All reasonable efforts wi 11 be made during decontamination and restora- 
tion to minimize disturbance of university facilities. Extreme care will 
be taken during work in the vicinity of Room 405 of Jones Chemical 
Laboratory to ensure that this historical landmark is not damaged or 
degraded in any manner. 
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Table 1. Properties at the University of Chicago Listed in 
the National Register of Historic Places - 

Property Notoriety 
Date 

Listed 

SITE OPPOSITE THE ENRICO FERMI 
INSTITUTE, 5630 South 
Ellis Avenue 

FREDERICK C. ROBIE HOUSE, 
5757 South Woodlawn Avenue 

LORADO TAFT HIOWAY STUDIOS, 
6016 South Ingleside Avenue 

ROOM 405, GEORGE HERBERT JONES 
CHEMICAL LABORATORY, 
5747 South Ellis Avenue 

FRANK R. LILLIE HOUSE, 
5801 South Kenwood Avenue 

Designed by Irving and Allen Pond; 
regarded as an architectural landmark. 

CHARLES HITCHCOCK HALL, 
1009 East 57th Street 

Designed by Dwight H. Perkins and 
constructed in 1902. This building 
combines the neo-Gothic architecture 
of nearby buildings with a "prairie" 
motif. 

Site of the first controlled, self- 
sustaining nuclear chain reaction. 
Now marked by Henry Moore's sculpture 
"Nuclear Energy". 

House designed by Frank Lloyd Wright, 
completed in 1909. The archetype for 
the prairie house design which 
revolutionized the architecture of 
the American home. 

Constructed in 1929 by Lorado Taft 
from sections of the first campus 
studio that was built in 1906. The 
original brick barn continued to be 
Taft's private sculpture studio until 
his death in 1936. 

Room where a group of scientists under 
the direction of Dr. Glenn T. Seaborg 
first isolated (August 18, 1942) and 
weighed (September 10, 1942) 
plutonium. 

10/15/66 

10/15/66 

10/15/66 

5/28/67 

5/11/76 

12/30/74 
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ACTION DESCRIPTION MEMORANDUM 

.- 
PROPOSED REMEDIAL ACTION ACTMTIES 

AT THE UNIVERSITY OF CHICAGO 

Energy and Environmental Systems Division 

1 SUMMARY OF PROPOSED ACTION 

As part of its Formerly Utilized Sites Remedial Action Program (FUSRAP), the 
U.S. Department of Energy (DOE), Oak Ridge Operations, proposes to perform remedial 
action activities in Jones Chemical Laboratory at the University of Chicago and to 
obtain additional data on the radiological condition of various nearby facilities. Portions 
of Jones Chemical Laboratory are radioactively contaminated as a result of programs 
previously conducted by the Manhattan Engineer District (MED) and the U.S. Atomic 
Energy Commission (AEC). The proposed action is a follow-on activity to previous 
remedial action conducted in 1984 and involves decontamination of ductwork, much of 
which is inside interior walls, in Jones Chemical Laboratory. In addition to this 
decontamination effort, the proposed action will also involve radiological charac- 
terization of sediment and water within drain lines of Jones Chemical Laboratory, 
Ryerson Physical Laboratory, and Eckhart Hall of the University of Chicago and within 

. municipal sewer lines in the vicinity of the university. Radiological characterization of 
_- the sewer lines on the university campus was performed in 1984. DOE is also proposing 

-’ to perform a limited radiological characterization of suspect areas on the roof and in the 
gutters of Jones Chemical Laboratory to determine if these areas are contaminated in 
excess of FUSRAP cleanup criteria. 

Although the ductwork does not represent an immediate health hazard, it may be 
contaminated in excess of current cleanup criteria. The purpose of decontaminating the 
ductwork is to reduce the amount of residual radioactivity to levels below the established 
DOE cleanup criteria. The drain lines, roof, and gutters will be characterized to 
determine if additional decontamination activities should be performed in the future. 
Proposed project actions include: 

l Identification of ductwork within Jones Chemical Laboratory that 
requires decontamination. 

l Decontamination of contaminated ductwork, either by cleaning the 
ductwork to below allowable levels of residual radioactivity or by 
removal as radioactive waste. 

l Packaging, in approved containers, of all radioactive wastes 
generated during decontamination activities. 
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Transport to and disposal of the radioactive wastes at the Idaho 
National Engineering Laboratory (INEL) near Idaho Falls, Idaho; and 
transport to and disposal of the nonradioactive wastes at a nearby 
sanitary landfill. 

Certification that the radioactivity levels meet criteria for 
unrestricted use. 

Restoration (or monetary compensation) of the facilities as 
appropriate for intended future uses. 

Collection and analysis of samples from (1) drain lines within Jones 
Chemical Laboratory, Ryerson Physical Laboratory, and Eckhart 
Hall; (2) suspect areas on the roof and in the gutters of Jones 
Chemical Laboratory; and (3) municipal sewer lines in the vicinity 
of the university. 

A more detailed description of the proposed action is given in Sec. 3. 
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. 2 HISL’ORY AND NEED FOR ACTION 

.- 
. 2.1 GENERAL SETTING 

The University of Chicago is a private university located in the Hyde Park- 
Kenwood area of the city of Chicago. The Hyde Park-Kenwood neighborhood covers an 
area of about 400 ha (1,000 acres) and is a residential community of more than 45,000 
people; it is about 11 km (7 mi) south of the Chicago downtown business district (Fig. 1). 
The university covers an area of about 70 ha (172 acres) and has an enrollment of about 
8,000 students. The university was founded in 1891 and contains buildings with 
architectural styles representing the past nine decades. A major portion of the 
University of Chicago is located within the Hyde Park-Kenwood National Historic 
District; in addition, six properties on campus are listed in the National Regkter of 
Historic Places (Table 1). 

As part of FUSRAP, DOE is proposing to decontaminate ductwork in Jones 
Chemical Laboratory at the University of Chicago. This ductwork, much of which is 
inside interior walls, is radioactively contaminated above current guidelines as a result of 
programs previously conducted for the MED and AEC. In addition, DOE is proposing to 
radiologically characterize drain lines within Jones Chemical Laboratory, Ryerson 
Physical Laboratory, and Eckhart Hall; suspect areas on the roof and in the gutters of 
Jones Chemical Laboratory; and municipal sewer lines in the vicinity of the university. 

i 
.*- 2.2 FBSTORY OF SITE ACTIVITIES 

.- The University of Chicago was one of the focal points for activities conducted in 
support of atomic bomb development during World War II. The first contract with the 
university was initiated by the Office of Scientific Research and Development (OSRD) in 
January 1942. In June 1942, the MED was established within the U.S. Army Corps of 
Engineers; the contract with the University of Chicago was transferred from OSRD to 
MED on May 15, 1943. 

The primary goal of the work performed at the university was to develop 
methods for the production and purification of plutonium. Because plutonium is produced 
when uranium absorbs neutrons, this work necessitated the construction of a facility that 
would maintain a self-sustaining nuclear chain reaction and, in turn, provide an intense 
source of neutrons. The first chain-reacting “pile” was constructed of uranium and 
graphite beneath the west stands of Stagg Field under the direction of Dr. Enrico 
Fermi. A self-sustaining condition was achieved on December 2, 1942, thereby 
demonstrating the feasibility of this technology for producing plutonium. 

Additional research and development programs were conducted for the MED 
throughout World War II to support the atomic bomb project. Various laboratories and 
facilities at the university were used for these activities. On January 1, 1947, the AEC, 
a civilian organization, succeeded the military MED as the governmental organization in 

. charge of nuclear programs. Research activities continued at the University of Chicago 

d.-. 
under the AEC. Research conducted under the MED/AEC during the 1940s and 1950s 
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TABLE 1 Properties of the University of Chicago Listed in the Ncrti0na.l Register of 
Historic PhceS 

Property Notoriety 
Date 

Listed 

SITE OF THE FIRST SELF- 
SUSTAINING NUCLEAR REACTION, 
5630 South Ellis Avenue 

FREDERICK C. ROSIE HOUSE, 
5757 South Woodlawn Avenue 

LORADO TAFT MIDWAY STUDIOS, 
6016 South Ingleside Avenue 

i 
.- ROOM 405, GEORGE HERBERT JONES 

CHEMICAL LABORATORY, 
.- 5747 South Ellis Avenue 

FRANK R. LILLIE HOUSE, 
5801 South Kenwood Avenue 

CHARLES HITCHCOCK HALL, 
1009 East 57th Street 

Site of the first controlled, 
self-sustaining nuclear chain 
reaction; now marked by Henry 
Moore’s sculpture, "Nuclear 
Energy.” 

10/15/66 

I 

House designed by Frank Lloyd 10/15/66 
Wright, completed in 1909; the 
archetype for the prairie house 
design that revolutionized the 
architecture of the American home. 

Constructed in 1929 by Lorado Taft 10/15/66 
from sections of the first campus 
studio that was built in 1906. The 
original brick barn continued to be 
Taft's private sculpture studio 
until his death in 1936. 

Room where a group of scientists 5/28/67 
under the direction of Dr. Glenn T. 
Seaborg first isolated (Aug. 18, 
1942) and weighed (Sept. 10, 1942) 
plutonium. 

Designed by Irving and Allen Pond; S/11/76 
regarded as an architectural 
landmark. 

Designed by Dwight H. Perkins and 12/30/74 
constructed in 1902. This building 
combines the neo-Gothic architec- 
ture of nearby buildings with a 
"prairie" motif. 

Source : U.S. Department of the Interior (1980). 
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included development of a process for producing high-purity uranium compounds, testing 
of uranium metal, research associated with operation of the pile, and plutonium 
separation (U.S. Dept. Energy 1980a, 1980b). 

At the completion of these MED/AEC research activities, the facilities were 
decontaminated so that they met health and safety criteria then in use. However, 
radiological surveys were conducted in 1976 and 1977, and these surveys indicated that 
residual contamination in areas of four buildings - 
Chemical Laboratory, 

Jones Chemical Laboratory, Kent 
Ryerson Physical Laboratory, and Eckhart Hall - exceeded 

currently accepted criteria (see Fig. 2 for the location of these buildings). Decon- 
tamination of Kent Chemical Laboratory was completed by the University of Chicago, 
and Argonne National Laboratory (ANL) performed a post-remedial action survey of this 
decontamination effort in 1983. 

Ryerson 
Decontamination of the residual radioactivity in Jones Chemical Laboratory, 
Physical Laboratory, and Eckhart Hall was accomplished by ANL in 1984, using 

standard procedures such as applying solvents on metals and scabbling concrete (an 
Action Description Memorandum describing this activity was prepared in 1983 [Argonne 
Natl. Lab. 19831). Items and materials that could not be readily decontaminated, e.g., 
ductwork, were removed and replaced wherever possible. Hoods and ductwork suspected 
or known to be contaminated as a result of previous activities were removed wherever 
possible and disposed of as radioactive waste. Ductwork inside the walls of Jones 
Chemical Laboratory that was inaccessible without extensive demolition within the 
building and the connecting ductwork in the attic sections of the building are the duct- 
work that DOE is proposing to remove as part of this action. Items and areas affected by 
decontamination operations were restored or replaced (as determined on a case-by-case 
basis) subject to agreement between DOE, ANL, and the University of Chicago. 

Radiological characterization of on-campus sewer lines associated with Jones 
Chemical Laboratory, Kent Chemical Laboratory, Ryerson Physical Laboratory, and 
Eckhart Hall was also performed in 1984. 
instruments at all available access points. 

Sewers were surveyed with portable survey 
In addition, water and/or sludge samples were 

taken at the access points, and these samples were radiochemically analyzed to ascertain 
the type and concentration of any radioactive contaminants. Although measurable levels 
of radioactive material were found in samples taken from the available access points, the 
need for any immediate remedial action for the sewer lines was determined to be 
unnecessary as long as the integrity of the system remains intact. In Jones Chemical 
Laboratory, Ryerson Physical Laboratory, and Eckhart Hall, DOE is proposing to do 
additional radiochemical surveys in the drain lines that lead to the on-campus sewer lines 
and in the nearby municipal sewer lines. DOE is also proposing to radiologically charac- 
terize suspect areas on the roof and in the gutters of Jones Chemical Laboratory to more 
thcmoughly ascertain any potential contamination resulting from previous MED/AEC 
acti;-ities conducted at the university. 

. 
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3 DESCRIPTION OF PROPOSED ACTION 

The potentially contaminated ductwork in Jones Chemical Laboratory will either 
be decontaminated in place or removed as radioactive waste. If decontamination of the 
ductwork is determined to be appropriate, the ductwork will be cleaned by vacuuming 
and/or by use of water or special cleaners. These solutions will remove the contami- 
nation but leave the surface material essentially intact. If it is necessary to remove 
portions of the ductwork contained within interior walls, the ductwork will be accessed 
by partial demolition of the walls as needed. Attic and wall ductwork will be removed in 
sections where possible. Additional areas in the vicinity of the ductwork will be 
decontaminated, as necessary. Appropriate precautions will be taken to protect against 
radiological and chemical hazards, e.g., asbestos. All wastes will be collected, placed in 
appropriate containers, and labeled. Decontamination will continue until residual 
radioactivity levels are as low as reasonably achievable (ALARA) and meet criteria 
developed for FUSRAP (App. A).* 

All radioactive waste resulting from the decontamination effort will be trans- 
ported off-site to an approved disposal site. The waste will be packaged in DOE- 
approved containers that meet or exceed U.S. Department of Transportation (DOT) 
requirements for shipment. Current plans call for shipment of the radioactive waste in 
ANL M-3 bins to Idaho National Engineering Laboratory (INEL) near Idaho Falls, Idaho; 
these bins have a nominal capacity of 3.4 m3 (120 ft3). Assuming that all ductwork in 
Jones Chemical Laboratory is removed as radioactive waste - a worst-case situation -- 
decontamination of the ductwork is expected to generate approximately 82 m3 
(2,900 ft3) of low-level radioactive waste. Any radioactive waste that contains 
chemically hazardous constituents will be packaged, transported, and disposed of in 
compliance with all applicable regulations. All nonsalvageable or otherwise unusable 
nonradioactive waste will be disposed of in a local sanitary landfill. 

After decontamination, the affected areas will be restored in a manner 
consistent with their intended future uses. All decontamination activities will be 
performed by Bechtel National, Inc. (BNI), DOE’s project management contractor. 
Because the areas to be decontaminated are currently being used, it will be necessary to 
schedule activities with the University of Chicago to minimize disruption of ongoing 
activities. Restoration requirements will be subject to concurrence by the university and 
will either be performed by BNI or the university will be monetarily compensated such 
that it can perform its own restoration activities. 

*The state of Illinois also has surface contamination limits for releasing facilities for 
uncontrolled use (Ill. Dept. Nucl. Saf. 1981; see App. B). These limits are similar to 
those developed for FUSRAP but are not radionuclide-specific. The state of Illinois 
criteria are less stringent than the strictest criteria for FUSRAP - i.e., those for 
transuranic radionuclides (see Sec. C.4 of App. A). Because the ductwork is probably 
contaminated with transuranic radionuclides, it will be necessary to decontaminate to 
levels more stringent than the state limits to meet the FUSRAP cleanup criteria. 

. 
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. 
It is expected that decontamination will be initiated by the end of July 1987 and 

completed in September 1987. Following completion of decontamination, the affected 
C . 

areas of Jones Chemical Laboratory will be radiologically surveyed by an Independent 
I Verification Contractor to ensure compliance with applicable cleanup criteria. If 

necessary, additional seIected areas will be decontaminated. : 

Biased samples of sediment and water from drain lines in Jones Chemical 
Laboratory, Ryerson Physical Laboratory, and Eckhart Hall that lead to on-campus sewer 
lines will be collected and analyzed for radioactive contamination. In addition, samples 
of sediment and water from Chicago municipal sewer lines will be collected upstream 
and downstream of the university. These samples will be analyzed for radioactive 
species utilized at the university to determine if increased levels of radioactive 
materials are present in the municipal sewer lines as a result of university activities. 
Fin&y, a limited radiological characterization of suspect areas on the roof and in the 
gutters of Jones Chemical Laboratory will be performed to assess the need for any future 
decontamination activities. 
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4 ENVIRONMENTAL CONSEQUENCES 

4.1 RADIOLOGICAL 

The incremental radiation doses to the general public from decontamination of 
the contaminated ductwork in Jones Chemical Laboratory and from transport of the 
radioactive waste to INEL, as well as from the additional radiological characterization 
activities, will be immeasurably small compared with doses received from background 
sources of radiation. The amount of contamination in the ductwork should be very small 
given the use of chemical laboratories at the university for small-scale experimentation 
and the use of the ductwork as a conveyance medium for ventilation air moving at a 
rather fast velocity. No data are currently available on the amount of contamination 
remaining within the ductwork. 

The work environment will be monitored for airborne radioactivity during 
remedial action activities and, 
detected, corrective actions will 

if measurable concentrations of radioactivity are 
be implemented to confine the radioactivity (i.e., use of 

localized ventilation). This will ensure that radiation doses to the general public will be 
kept immeasurably small. 

The potential radiation doses to workers performing the remedial action will be 
kept as low as reasonably achievable (ALARA) by standard health-physics practices and 
strict compliance with DOE environmental protection, safety, and health protection 
guidelines given in DOE Order 5480.1A.* Because the measured exposure rates at 1 m 
from the surface are all at essentially background levels, no external radiation hazard 
exists. The only pathway by which workers could incur radiation doses in excess of 
background exposure is by inhalation of airborne radioactive contaminants generated 
during the decontamination and waste-packaging activities. Radioactive waste-handling 
and transportation activities will comply with all applicable DOE, DOT, and state of 
Illinois requirements. 

The potential doses to workers will be kept low by minimizing the amount of 
airborne contamination through standard practices such as wetting surfaces to minimize 
dust generation and using localized ventilation. In addition, workers will wear 
respiratory protection equipment, as necessary, to reduce the likelihood of inhaling 
radioactively contaminated particulates. To ensure a safe environment, air samples will 
be collected during the entire remedial action period. Procedures to minimize radiation 
doses will also serve to minimize exposure to any hazardous chemicals that may be 
present, e.g., asbestos. 

The occupational dose commitment was estimated by assuming that a total of 
1 UCi of alpha-emitting radioactivity is present in the ductwork. The ductwork is 
assumed to be removed, resulting in a greater airborne release of radioactivity than if 
the ductwork was flushed with water or industrial cleaners and left intact. The 

*Chapter XI of Order 5480.1A has been amended -- see Vaughan (1985) and 
U.S. Department of Energy (1986). 
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. 
. contamination is assumed to be plutonium-239 having a deposition velocity of 1 cm/s and 

.“- a particulate resuspension rate of 1 x 10v6/s (i.e., 1 x l.0S6 of the total amount of 
. contamination in the ductwork is released per second). This deposition velocity and 

resuspension rate are assumed to be representative of those associated with mechanical 
disturbances such as are required to section and remove the ductwork. The airborne 
concentration of plutonium-239 is estimated to be about 0.1 pCi/m’. 

The total length of time associated with decontamination activities is estimated 
to be 400 hours. During all activities that have the potential for generating airborne 
radioactivity, it is assumed that workers will wear respiratory protection equipment 
providing a protection factor of 10 (the same factor that is provided by half-masks - see 
10 CFR Part 20). A worker is estimated to incur a dose of about 1.6 mrem during the 
400-hour period, assuming a breathing rate of 1.2 m3/h and a lung clearance class of Y. 
This dose estimate is based on the dose conversion factors recommended by the 
International Commission on Radiological Protection (1979). The entire occupational 
dose commitment to a crew of 10 workers is estimated to be 16 person-mrem. The same 
work force would incur a dose of about 400 person-mrem from background sources of 
radioactivity over the same time period. The occupational dose commitment associated 
with transportation of the wastes to INEL and with radiological characterization 
activities will be much lower than that associated with removal of the contaminated 
ductwork. 

4.2 NONRADIOLOGICAL ; .-- 

.- 
The nonradiological impacts of the proposed action are expected to be minimal. 

- There will be no impacts on surface water or groundwater because current plans do not 
include any discharges to water bodies and the only below-grade activities involve 
collection of sediment and water samples from drain lines and municipal sewer lines. 
There may be small nonradioactive atmospheric releases related to ductwork removal 
activities, but such releases will be low and further mitigated by using such procedures as 
localized ventilation during removal activities. Impacts on local biota at the university 
will be negligible because activities will occur largely within Jones Chemical 
Laboratory. Transportation of the wastes to INEL will not have a significant impact 
along the transportation route because only four or five truckloads will be required 
according to current projections. 

The proposed action will have a negligible effect on the local economy due to the 
relatively small size of the work force and the short duration of the proposed 
decontamination activities. Because Jones Chemical Laboratory is located at the 
University of Chicago, there will be limited impact on local traffic patterns, residences, 
and businesses. The small increase in noise during decontamination activities may cause 
a short-term nuisance to students and faculty at the university, but such nuisance is 
expected to be minimal. 

. . 
.C-c 

. 

It is possible that portions of the ductwork may contain deposits of perchloric 
acid, perchlorates, picric acid, and picrates as a result of the ductwork’s previous use for 
ventilating laboratories in which perchloric acid and picric acid were used. Perchloric 
acid and perchlorates arc? explosive hazards, especially in contact with organic materials 

II-61 



12 

that are likely to be present in the ducts; picric acid and picrates are also explosive. To 
eliminate these potential hazards, the ductwork will be thoroughly examined for deposits 
of perchloric acid, perchlorates, picric acid, and picrates. If any such deposits are found 
they will be removed or neutralized prior to decontamination or removal of thi 
ductwork. 

Historic 
Because the proposed action would affect structures located within a National 
Preservation District (and one of the rooms in Jones Chemical Laboratory is also 

listed separately in the National: Register of Historic Races), the Illinois State Historic 
Preservation Agency was asked to determine if there might be any potential adverse 
impacts on these structures. On July 29, 1987, the agency concluded that the proposed 
action would have “no effect” on the historic structures (Hild 1987; see Appendix C). 
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APPENDIX A 

DOE GUIDELINES FOR RESIDUAL RADIOACTIVE IUATERLAL 

U.S. DEPARTMENT OF ENERGY GUIDELINES 
FOR RESIDUAL RADIOACTIVE MATERIAL AT 

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM 
MD 

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 radioactive material 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 FUSRAP 
sites for remedial action; for implementation of the remedial 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. 
More detailed information on applications of the guidelines presented herein, 
including procedures for deriving site-specific guidelines for allowable 
levels of residual radioactive material from basic dose limits, is contained 
in “A Manual for Implementing Residual Radioactive Material Guidelines” 
(U.S. Department of Energy 19871, referred to herein as the “supplement’. 

“Residual radioactive material” is used in these guidelines to describe 
radioactive material derived from operations or sites over which DOE has 
authority. Guidelines or guidance to limit the levels of radioactive material 
and to protect the public and the environment are provided for (1) residual 
concentrations of radionuclides in soil,* (2) concentrations of airborne 

*A remote SFMP site is one that is excess to DOE progranxaatic needs and is 
located outside a major operating DOE research and development or production 
area. 

. *‘Soil’ is defined herein as unconsolidated earth material, including rubble 
.*IC and debris that may be present in earth material. 
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*-, 

radon decay products, 
contamination levels, 

(3) external gamma radiation levels, (4) surface 
and (5) radionuclide concentrations 

resulting from or associated with any of the above. 
in air or water 

A “basic dose limit” is a prescribed standard from which limits for 
qcantities 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 Protection (ICRP 1977, 1978). The basic dose 
limits are used for deriving guidelines for residual concentrations of radio- 
nuclides in soil. 
radium in soil, 

Guidelines for residual concentrations of thorium and 
concentrations of airborne radon decay products, allowable 

indoor external gamma radiation levels, and residual surface contamination 
concentrations are based on existing radiological protection standards 
(U.S. Environmental Protection Agency 1983; U.S. Nuclear Regulatory Commission 
1982; and DOE Departmental Orders). Derived guidelines or limits based on the 
basic dose limits for those quantities are used only when the guidelines 
provided in the existing standards cited above are shown to be inappropriate. 

A “guideline” for residual radioactive material is a level of radio- 
activity or radioactive material that is acceptable if use of the site is to 
be unrestricted. Guidelines 
herein are of two kinds: 

for residual radioactive material presented 
(1) generic, 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 presented in this document. Procedures and data for 
deriving site-specific guideline values are given in the supplement. The 
basis for the guidelines is generally a presumed worst-case plausible-use 
scenario for the site. 

,- 

An “authorized limit” is a level of residual radioactive 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 limits for a site will include (1) 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, 
(2) limits for each radionuclide or group of radionuclides, as appropriate, in 
air or water, and, (3) where appropriate, a limit on external gamma radiation 
resulting from the residual material. Under normal circumstances, expected to 
occur at most sites, authorized limits for residual radioactive material or 
radioactivity are set equal to guideline values. Exceptional conditions for 
which authorized limits might differ from guideline values are specified in 
Sec’;ions D and F of this document. A site my be released for unrestricted 
use only if site conditions do not exceed the authorized limits or approved 
supplemental limits, as defined in Section F.l, at the time remedial action is 
completed. Restrictions and controls on use of the site must be established 
and enforced if site conditions exceed the approved limits, or if there is 
potential to exceed the basic dose limit if use of the site is not restricted 
(Section F.2). The applicable controls and restrictions are specified in 
Section E. 

c 
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DC& policy requires that all exposures to radiation be limited to levels 
that are as low as reasonably achievable (ALARA). For sites to be released 
for unrestricted use, the intent is to reduce residual radioactive material to 
levels that are as far below authorized limits as reasonable considering 
technical, economic, and social factors. 
is not reduced to levels that permit 

At sites where the residual material 
release for unrestricted use, ALARA 

policy is implemented by establishing controls to reduce exposure to levels 
that are as low as reasonably achievable. 
policy are discussed in the supplement. 

Procedures for implementing ALARA 
ALAM policies, procedures, and 

actions shall be documented and filed as a permanent record upon completion of 
remedial action at a site. 

B. BASIC DOSE LIMITS 

The basic limit for the annual radiation dose received by an individual 
member of the general public is 100 mrem/yr. The internal cormnitted effective 
dose equivalent, as defined in ICRP Publication 26 (ICRP 1977) and calculated 
by dosimetry models described in ICRP Publication 30 (ICRP 1978), plus the 
dose from penetrating 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 basic dose limit as is reasonably achievable. 

i 
.A- 

w- 

Under unusual circumstances, it will be permissible to allow potential 
doses to exceed 100 mremfyr where such exposures are based upon scenarios that 
do not persist for long periods and where the annual lifetime exposure to an 
individual from the subject residual radioactive material would be expected to 
be less than 100 mrem/yr. 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-t ime scenario that might occur 
remedial action. 

following 
These levels should represent doses that are as low as 

reasonably achievable for the site. Further, no annual exposure should exceed 
500 mrem. 

C. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL 

C.l Residual Radionuclides in Soil 

Residual concentrations of radionuclides in soil shall be specified as 
above-background concentrations averaged over an area of 100 m2. 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 site-specific 
data where available. Procedures for these derivations are given in the 
4upplement. 

If the average concentration in any surface or below-surface area less 
. than or equal to 25 m2 

of (100/A)1’2, 
exceeds the authorized limit or guideline by a factor 

- where A is the area of the elevated region in square meters, 
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limits for “hot spots” shall also be applicable. 
these hot spot limits, 

Procedures for calculating 
which depend on the extent of the elevated local 

concentrations, are given in the supplement. In addition, 
effort shall be made to remove any 

every reasonable 

3_0 times the 
source of radionuclide that exceeds 

appropriate limit for soil, irrespective of the 
concentration in the soil. 

average 

Two types of guidelines are provided, generic and derived. 
guidelines for residual concentrations of Ra-226, Ra-228, Th-230, 

The generic 
and Th-232 

are : 

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

- 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-226 or Th-232 and Ra-228 are both present, not in secular equilibrium, the 
appropriate guideline is applied as a limit to the radionuclide with the 
higher concentration. If other mixtures of radionuclides occur, the concen- 
trations of individual radionuclides shall be reduced so that (1) the dose for 
the mixtures will not exceed the basic dose limit or (2) the sum of the ratios 
of the soil concentration of each radionuclide to the allowable limit 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 radon decay products 
shall apply to existing occupied or habitable structures on private property 
that are intended for unrestricted use: 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 decay product concentration (including background) not to 
exceed 0.02 WL.* 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 cause. 

.*A working level (WL) is any combination of short-lived radon decay products 
in one liter of air that will result in 
1.3 x lo5 MeV of potential alpha energy. 

the ultimate emission of 
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. 
C.3 External Gamma Radiation 

The average level of gamma 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 
lim it when an appropriate-use scenario is considered. This requirement shall 
not necessarily apply to structures scheduled for demolition or to buried 
foundations. 
with the 

External gamma radiation levels on open lands shall also comply 
basic dose lim it, considering an appropriate-use scenario for the 

area. 

C.4 Surface Contamination , 

The generic surface contamination guidelines provided in Table 1 are 
applicable to existing structures and equipment. These guidelines are adapted 
from standards of the U.S. Nuclear Regulatory Commission (NRC 198219 and will 
be applied in a manner that provides a level of protection consistent with the 
Commission’s guidance. These lim its 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.l are applicable to the 
resulting contamination in the ground. 

C.5 Residual Radionuclides in Air and Water 

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

D. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MATERIAL 

Authorized lim its shall be established to (1) ensure that, as a minimum, 
the basic dose lim its specified in Section B will not be exceeded under the 
worst-case plausible-use scenario consistent with the procedures and guidance 
provided or (2) be consistent with applicable generic guidelines, where such 
guidelines are provided. The authorized lim its for each site and its 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 guide- 
lines are not appropriate for use at the specific site. Consideration should 
alss be given to ensure that the lim its comply with or provide a level of pro- 
tection equivalent to other appropriate lim its and guidelines (i.e., state or 

. 

. . 
*These guidelines are functionally equivalent to Section 4 -- Decontamination 

for Release for Unrestricted Use -- of NRC Regulatory Guide 1.86 (U.S. Atomic 
Energy Commission 19741, but they are applicable to non-reactor facilities. 
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TABLE 1 SURFACE CONTAMINATION GUIDELINES 

Allowable Total Residual Surface 
Contamination (dpm/lOO cm2ja 

Radionuclidesb Average c,d MaximumdVe Removabled) f 

Transuranics, Ra-226, Ra-228, Th-230, 
Th-228, Pa-231, AC-227, I-125, I-129 100 300 20 

Th-Natural, Th-232, Sr-90, Ra-223, 
Ra-224, U-232, I-126, I-131, I-133 

I 
1,000 3,000 200 

U-Natural, U-235, U-238, and 
associated decay products 5,000 a 15,000 a 1,000 a 

Beta-gamma emitters (radionuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except St-90 and others noted above 5,000 6-y 15,000 6-y 1,000 6-y 

a As used in this table, dpm (disintegrations per m inute) means the rate of 
emission by radioactive material as determined by correcting the counts 
per m inute measured by an appropriate detector for background, efficiency, 

aI and geometric factors associated with the instrumentation. 

b Where surface contamination by both alpha- 
nuclides exists, 

and beta-gamma-emitting radio- 
the lim its established for alpha- and beta-gamma-emitting 

radionuclides should apply independently. 

’ Measurements of average contamination should not be averaged over an area 
of more than 1 m2. For objects of less surface area, the average should 
be derived for each such object. 

d 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 q rad/h, respectively, at 1 cm. 

e The maximum contamination level applies to an area of not more than 
100 cm2. 

f The amount of removable radioactive material per 100 cm2 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 
uterial on the wipe with an appropriate instrument of known efficiency. 
When removable contamination on objects of surface area less than 100 cm2 
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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other Federal 1. Documentation supporting such a decision should be similar to 
that required for supplemental limits and exceptions (Section F), but should 
be generally more detailed because the documentation covers the entire site. 

Remedial action shall not be considered complete unless the residual 
radioactive material levels comply with the authorized limits. The only 
exception to this requirement will be for those special situations where the 
supplemental limits or exceptions are applicable and approved as specified in 
Section F. However, the use of supplemental limits and exceptions should be 
considered only 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 and 
are approved by the headquarters program office. 

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

Residual radioactive material above the guidelines at FUSRAP and remote 
SFMP sites must be managed in accordance with applicable DOE Orders. The DOE 
Order 5480.1A and subsequent guidance or superceding Orders require compliance 
with applicable Federal and state environmental protection standards. 

The operational and control requirements specified in the following DOE 
Orders shall apply to interim storage, interim management, and long-term 
management. 

a. 5000.3, Unusual Occurrence Reporting System 

b. 544O.lC, Implementation of the National Environmental Policy Act 

c. 5480.1A, Environmental Protection, Safety, and Health Protection 
Program for DOE Operations , as revised by DOE 5480.1 change orders 
and the 5 August 1985 memorandum from Vaughan to Distribution 

d. 5480.2, Hazardous and Radioactive Mixed Waste Management 

e. 5480.4, Environmental Protection, Safety, and Health Protection 
Standards 

f. 5482.1A, Environmental, Safety , and Health Appraisal Program 

8. 5483.145, Occupational Safety and Health Program for Government- 
Owned Contractor-Operated Facilities 

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

. 1. 5820.2, Radioactive Waste Management 
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E.l Interim Storage 
- 

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

b. 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 X1-1). , 

c. Concentrations of radionuclides in the groundwater or quantities of 
residual radioactive material shall not exceed existing Federal or 
state standards. 

d. Access to a site shall be controlled and m isuse of on-site material 
contaminated by residual radioactive material shall be prevented 
through appropriate administrative controls and physical barriers -- 
active and passive controls as described by the U.S. Environmental 
Protection Agency (1983--p. 595). These control features should be 
designed 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. 

E.2 Interim Management 

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

b. The administrative controls, as approved by DOE, shall include but 
not be lim ited to periodic monitoring as appropriate, appropriate 
shielding, physical barriers to prevent access, and appropriate 
radiological safety measures during maintenance, renovation, 
demolition, or other activities that m ight disturb the residual 
radioactive material or cause it to m igrate. 

c. The owner of the site or appropriate Federal, state, or local 
authorities shall be responsible for enforcing the administrative 
controls. 
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E.3 Long-Term Management 

Uranium, Thorium, and Their Decay Products 

a. Control and stabilization features shall be designed to ensure, to 
the extent reasonably achievable, 
and, 

an effective life of 1,000 years 
in any case, at least 200 years. 

b. Control and stabilization features shall be designed to ensure that 
Rn-222 emanation to the atmosphere from the wastes shall not 
(1) exceed an annual average release rate of 20 pCi/m’/s and 
(2) increase 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 is not required. 

C. Prior to placement of any potentially biodegradable contaminated 
wastes in a long-term management facility, such wastes shall be 
properly conditioned to ensure that (1) 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 viola- 
tion 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 FLJSRAP and remote SFMP sites. 

e. Access to a site should be controlled and misuse of on-site material 
contaminated by residual radioactivity should be prevented through 
appropriate administrative controls and physical barriers -- active 
and passive controls as described by the U.S. Environmental 
Protection Agency (1983--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. 

Other Radionuclides 

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 for a vicinity property, then the field office may 
request that supplemental limits or an exception be applied. In either case, 
the field office must justify that the subject guidelines or authorized limits 
are not appropriate and that the alternative action will provide adequate 
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protection, 
and costs. 

giving due consideration to health and safety, the environment, 
The field office shall obtain approval for specific supplemental 

limits or exceptions 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 (F) 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 exceptions and associated restrictions as appropriate. In the case of 
exceptions, the field office shall also work with the state and/or local 
governments to ensure that restrictions or conditions of release are adequate 
and mechanisms are in place for their enforcement. 

F.l 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 a 
site and/or vicinity property. Supplemental limits may be applied to a 
vicinity property or a portion of a site if, on the basis of a site-specific 
analysis, it is determined that (1) certain aspects of the vicinity property 
or portion of the site were not considered in the development of the 
established authorized limits and associated guidelines for that vicinity 
property or site and, (2) as a result of these unique characteristics, the 
established limits or guidelines either do not provide adequate protection or 
are unnecessarily restrictive and costly. 

F.2 Exceptions 

Exceptions to the authorized limits defined for unrestricted use of a 
site or vicinity property may be applied to a vicinity property or a portion 
of a site when it is established that the authorized limits cannot be achieved 
and restrictions on use of the vicinity property or portion of the site are 
necessary to provide adequate protection of the public and the environment. 
The field office must clearly demonstrate that the exception is necessary and 
that the restrictions will provide the necessary degree of protection and will 
comply with the requirements for control of residual radioactive material as 
set forth in Section E of these guidelines. 

F.3 Justification for Supplemental Limits and Exceptions 

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

a. Where remedial action 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. 
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b. 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 sites , now or in the future. 
environmental harm is harm that is long-term, 

A clear excess of 

disproportionate to 
manifest, and grossly 

health benefits that 
anticipated. 

may reasonably be 

C. Where it is clear that the scenarios or 
establish the authorized limits do not, 

assumptions used to 

future conditions, 
under plausible current or 

apply to the property or portion of the site 
identified and where more appropriate scenarios or 
indicate 

assumptions 
that other limits are applicable or 

protection of the public and the environment. 
necessary for 

d. Where the cost of remedial action for contaminated soil is 
unreasonably high relative to long-term benefits and where the 
residual radioactive material does not pose a clear present or 
future risk after taking necessary control measures. The likelihood 
that buildings will be erected or that people will spend long 
periods of time at such a site 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 site-specific factors limit their hazard and from 
which they are costly or difficult to remove. Examples include 
residual radioactive material 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 stated in Section B, and a statement specifying 
the level of residual radioactive material must be included in the 
appropriate state and local records. 

e. Where there is no feasible remedial action. 
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C. SOURCES 

Limit or Guideline 

- Basic Dose Limits 

Dosimetry model and dose limits 

Source 

International Commission on Radio- 
logical Protection (1977, 1978) 

Generic Guidelines for Residual Radioactivity 

Residual concentrations of radium 40 CFR Part 192 
and thorium in soil 

Airborne radon decay products 40 CFR Part 192 

External gamma radiation 40 CFR Part 192 

Surface contamination Adapted from U.S. Nuclear Regulatory 
Commission (1982) 

Control of Radioactive Wastes and Residues 

Interim storage DOE.Order 548O.lA and subsequent 
guidance 

Long-term management DOE Order 5480.1A and subsequent 
guidance; 40 CFR Part 192; 
DOE Order 5820.2 
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. STATE OF ILLINOIS 
RESIDUAL CONTAMlNATION GUIDELINES 

Allowable 
Residual Surface 

Contaminatizn 
(dDm/lOO cm ) 

Alpha Emitters 

Removable 

Average Maximum 

Total 

33 100 

1,000 5,000 

0.25 mrem/h at 1 cm 

Beta-Gamma Emitters 

Removable 
(except H-3) 220 1,100 

(H-3) 2,200 11,000 

Total (fixed) 0.25 mrem/h at 1 cm 

Source : Illinois Department of Nuclear 
Safety, 1981, Regulations for 
Radiation Protection, Spring- 
field, Ill. 

, . 
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LETTERS FROM ILLINOIS HISTORIC PRESERVATION AGENCY 
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Illinois Historic Preservation Agency 
Old State Capitol l Springfield l 62701 

“a 

. 

2171785-4512 

CC& COUNTY 
Chicago 
Eckhart Lab 
(University of Chicago) 

July 29, 1987 

Mr. John F. Hoffecker 
Energy & Environmental Systems Division 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, Illinois 60439 

Dear Mr. Hoffecker: 

We have reviewed the proposed project to perform radiologlcal decontamination 
and characterization at the University of Chicago for the above mentioned 
building. 

. . -- 

\ 

In our opin!on, the project as proposed will have no effect on the Hyde Park - 
Kenwood Historic District which was listed on the National Register of 
Historic Places on February 14, 1979. We, therefore, have no objection to the 
undertaking proceedjng as planned. 

A copy of this letter should be kept on file as evidence of complfance with 
section 106 of the National Historic Preservation Act of 1966. as amended. 

If you have any questions, please contact Anne Haaker, Cultural Resources 
Coordinator at 2171785-3977. 

Sincerely, 

-u 
\ 

Theodore W. Htld 
Deputy State HfstorIc 

Preservation Officer 

TKi:AMH:bv 

cc: Julia Hertenstein 
U.S. Department of Energy 

. 
. 

“#- 

I  
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Illinois Historic Preservation Agency 
Old State Capitol l Springfield l 62701 

. 
. 

2171785-4512 

C&K COUNTY 
Chicago 
George Herbert Jones Laboratory - Room 405 
(University.of Chicago) 

July 29, 1987 

Mr. John F. Hoffecker 
Energy & Environmental Systems Division 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, Illinois 60439 

Dear Mr. Hoffecker: 

a+- We have reviewed the proposed project to perform radiological decontamination 
and characterization at the University of Chicago for the above mentioned 
bullding. 

In our opinion, the project as proposed will have no effect on the George 
Herbert Jones Laboratory - Room 405 which was listed on the National Register 
of Historic Places on May 28, 1967. 
undertaking proceeding as planned. 

We, therefore, have no objection to the 

A copy of this letter should be kept on ffle as evfdence of compliance with 
section 106 of the National Historic Preservation Act of 1966, as amended. 

If you have any questfons, please contact Anne Haaker, Cultural Resources 
Coordinator at 217/785-3977. 

Theodore W. Hild 
Deputy State Historic 

Preservatjon Officer 

TWH:AMH:bv 

‘F cc: Julia Hertensteln 
U.S. Department of Energy 
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Illinois Historic Preservation Agency 
Old State Capitol l Springfield l 62701 

217/785-4512 

COOKCOUNTY 
Chlcago 
Ryerson Physlcal Laboratory 
(Unlvetsity of Chicago) 

July 29, 1987 

Mr. John F. Hoffecker 
Energy 0 Envfronmental Systems Division 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, Illlno1s 60439 

Dear Mr. Hoffecker: 

dl- We have reviewed the proposed project to perform radiological decontamination 
and characterization at the University of ChIcago for the above mentioned 
building. 

In our opinion, the project as proposed ~111 have no effect on the Hyde Park - 
Kenwood Historic District which was lIsted on the National Register of 
Historic Places on February 14, 1979. 
undertaking proceeding as planned. 

We, therefore, have no objection to the 

A copy of this letter should be kept on file as evfdence of compliance with 
section 106 of the National Historic Preservation Act of 1966, as amended. 

If you have any questions, please contact Anne Haaker, Cultural Resources 
Coordinator at 2171785-3977. 

tUH:AMH: bv 

SIncerely, 

-GJ4J 
\ 

. 

Theodore W. Hlld 
Deputy State Historic 

Preservation Officer 

. CC: Julfa Hertenstejn 
H-. U.S. Department of Energy 
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“flf U.S. DEPARTMENT OF ENERGY f 
*- raw 1s I%3 

. -, 
x 36 hE-24 

memommhm 
irr-7 NEPA Action Description 

Action ?tojt:t I:ncitr 
Uemorrndun for the bniversity of Chicago Remedial 

{FUSRAP! 
:he ;orierl:~ Utilized Sites genedial Action Prograq 

s. 

3. LaWcrt, UZ?Q<?T 

1r.e draf: Gc:ir,n Zescriprion .Y.emorandum (ADM) for 
reviewed C:, 

:ne subject project #as 
:his Office and appears to be satisfaciory and may be finalized, 

The proposed action is to decontaminate those areas of Eckhart Hall, Ryerson 
Physical Laooratory, and Jones Chemical Laboratory, indt are contaminated 
with radioc:tfve residual material as a result of programs conducted by the 
Yanhaitan 
nation in 

Engineer District and the Atomic Energy Col;;nission. The contami- 
these three buildings is located in several laboratories and 

adjoining areas. The concentration of radioactivity as a result of this 
m contamination is low except for isolated small areas. The objective of this 

remedial action is to decontaminate the areas such that residual radio- 
activity is below the established FUSRAP cleanup criteria for unrestricted 
use of the facility, and to dispose of the waste from cleanup at the DDE 

M-.Hanford-disposal site. 

Based on review of the ADH and other pertinent facts, 1 have determined th:t 
the remedial action at the University of Chicago site is an action which in 
and of itself will have a clearly insignificant impact on the quality of the 
human environment within the meaning of the National Environmental Policy 
Art. 

-. .w 

FrE* 
Office of ieminal ia& Disposal 

and Remedial Action 
Office of Nuclear Energy 

cc: 
R. Stern, EP-36 
S. Greenleigh, Cc-30 l 

. 

II-86 

.  .  *  

- .  

. ---___-- . I  



, L- . . . ..- . -*- c- : n54 4 1 J w- c-.-uau a: 

1 of 2 ATlENTION; JIt? ALfXAHDER July, 2, 1987 

’ final Vetsfon 
j,&ivctslty of Chlcsgo 

JoneslCHRILA 

The University ond the U.S. Department of Energy ore working out The detoils of o 

plon to hove txhoust ducts in Jones Cherrlicol Lubratory examined for low Itvolt of 

rodioocl ivity ond cleaned or removed during the buIIding’s tcnovotion lhis summer. 

The work, which is expected to begin this month, is port of o continuing DOE 

program or 29 sites where goverrnlarlll nuclcor rtseotch wo: conductrd during and just 

after World War II. 

A similar cleanup took place on compus in 1983. Theqbtmphosis was given to 

Ken? Hall becousc that building wus being cxiensively renovotek 

Officiois stress ihot there ho3 been no hcolth hazard to anyone ot the University 

from the motetiols thot will be removed. 

“The Deportment of Energy mode it clear to us in 1979 that they sow no health 

hazard to any faculty members, siudents or s?off from the very low levtls of 

contamination left from the Monhotton Project,” said Crtgory Boshart, Extcutive 

Officer in Chemistry. “As was the case in Kent, this disposal of ducts will be done to 

comply with federal regulations ond because we’re now renovating for new laboratories in 

Jones.” 

Kent, Jenes, Rycrron ond Eckhort were used by scientists during World War 11 OS 

port of the government’s Monhotton Project, during whkh Enrico Ferml and his 

colltogues created the first man-mob, self-sustaining nucltor chain rtoctiorr. When the 

bui!Sngs wtrt tctwrncd for Univtrsity use ofttr the war, they were certlfitd by the 

government OS having no todiaoctivt stains or coniorGwtion above the then-occcpted 

standards. But in the 1970r, more restrictive stondords wtre put in place and many 

buildings that hod bttn ustd for nuclear research did not meet the new stmdords. 

In its survey ot that timt of 18 such sites around the country, the DOE determined 

that levels of cantominotim in University buildlngs wtrt so low that no immediale action 
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was needed. In fotl, a DOE tpokcsrnon dctcribtd the contominoikm at the University OS 

*probably the lowest” of any of the sites. The DOE ogreed, however, to poy for disposal 

of ony slighlly rodiooctive building motcriol removed during future renovations. 

During the 1983 cleanup, objects such as workbench tops and porches of concrete 

surfoccs on floors and walls were rcploced, 

This summer, DOE has proposed that ducts from fume hoods be exomincd ond, if 

ncccssory, cteoned or replaced. A trained crew from Bechtel Nctionol Inc., under 

controc? to DOE, will perform the work, which is scheduled to be completed by the time 

classes begin in October. . . .I. 

Although the cleanup should hove little or no effect on classes, the dir1 and dust it 

generates moy cause temporary disruption of some research projects. 

The renovotion of the third floor of Jones will create new research lobora?o:y 

space for organic ond inorganic chemistry, according to Doshar!. 

“With oLlr large classes of l nfering groduote students the lost two years, we’ve 

seen some increase in the size of research groups,” he soid, “Storle con no longer provide 

all the rpoce we need, so we’ve begun txponding bock into Jones, which wos our original 

reseorth building.” 

:bg;ryA;bclter 
w 
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2.5 ACCESS AGREEMENTS 

A two-party agreement, executed between the Department of Energy, 
- Oak Ridge Operations Office, and the University of Chicago and a 

supplemental agreement are provided in this section. 

Paae 

Letter, E.L. Keller, Director, Technical Service6 
Division, Oak Ridge Operations Office, Department of 
Energy, to S.D. Golden, University of Chicago. 
“Two-Party Agreement for Clean-up of University 
Facilities,” Oak Ridge, Tenn., November 3, 1983. 

Letter, S.W. Ahrends, Director, Technical Services 
Division, Oak Ridge Operations Office, Department of 
Energy, to S.D. Golden, University of Chicago. 
“Supplemental Agreement for Additional Remedial Action 
Activities at the University of Chicago Facilities,” 
Oak Ridge, Tenn., July 16, 1987. 
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Department of Energy 
Oak Re Opmtions 

P. 0. Box E 
- Ridge, T8fun8wm 37831 

NOV 3 1993 

Unlverslty of Chicago 
ATTN: Mr. Samuel D. Golden 
5801 Ellis Avenue 
Chicago, IL 60637 

Gentlemen: 

TWO-PARTY AGREEMENT FOR CLEAN-UP OF UNIVERSITY FACILITIES 

The subject document , properly executed by DOE-Oak Ridge Operations, is 
enclosed. 

Please contact me or Jake Alexander of my staff, Area Code 615-576-0948, if 
we can be of further assistance. 

Sincerely, 

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

Enclosure: 
As Stated 

bee: W. Latham, AD-422, w/encl. 
C. Seehorn, CC-lo, w/encl. 
D. L. Bray, CH, w/encl. 
J. P. Kennedy, CH, w/encl. 
R. W. Vocke, ANL, w/encl. 
R. A. Wynveen, ANL, w/encl. 
R. L. Rudolph, BNI, w/encl. 

I- 
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AGREEMENT BETWEEN THE DEPARTMENT OF ENERGY-OAK RIDGE 
OPERATIONS OFFICE AND THE UNIVERSITY OF CHICAGO 

LQ This agreement is entered into this 3% day 

of qd t 1983, effective the first day of 

October, 1983, by and between the UNITED STATES OF AMERICA 

(hereinafter called the "Government") acting through the U. 

S. DEPARTMENT OF ENERGY (hereinafter called "DOE"), and THE 

UNIVERSITY CF CHICAGO, a corporation not for pecuniary 

profit, organized under the laws of the State of Illinois 

(hereinafter called the "University"). 

RECITALS 

The University has been a contractor of the 

Government from the period of the Manhattan Engineer 

District during World War II through the establishment of 

the Atomic Energy Commission and its successor agencies, the 

Energy Research and Development Administration and the 

Department of Energy. During the period of the Manhattan 

Engineer District and early Atomic Energy Commission, 

Ryerson Physical Laboratory, George Herbert Jones Chemical 

Laboratory, Eckhart Hall and Kent Chemical Laboratory were 
. . . used to perform certain functions within the program. As a 

result of these activities, small amounts of low level 

contamination were left in portions of the building 
C-c 

structure. While Government surveys of the sites in the 
II-91 
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1940s and 1950s following earlier decontamination activities 

found that the buildings were safe for normal personnel use, 

later surveys made in 1977 suggested that at the appropriate 

time it would be advisable to eliminate the low level 

- 

radioactive spots in the buildings when this was feasible. 

The University .recently engaged in extensive renovations of 

Kent Chemical Laboratory. In the process, following further 

DOE-sponsored surveys, the University through its own and 

contractor personnel arranged for removal and safe disposal 

of residual radioactivity in the building. DOE has now made 

available funds in the amount of $300,000 from the fiscal 

year 1984 budget beginning October 1, 1983 for the 

elimination of the radioactive spots in the other three 

buildings. 

The parties have agreed that the decontamination will be 

carried on utilizing staff of Argonne National Laboratory 

and other employees as agreed upon by the University with 

the Argonne staff. This agreement states the understandings 

with respect to the performance of the decontamination work 

and its reimbursement by DOE. 

The parties therefore agree as follows: 

1. Staff of Argonne National Laboratory will perform the 

work described in the 

agreement as Appendix 

scope of work attached to this 

A. The Argonne staff involved will 

- 2- 
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include members of the Radiological Survey Group, Health 

Physics Section, Occupational Health and Safety Division 

under the general direction of Robert A. Wynveen, Health 

Physics Manager, and the specific direction of Walter A. 

Smith, Senior Health Physicist, as well as Waste Management 
Operations personnel in the Plant Facilities and Services 

Division, under the direction of Lyle Cheever, Waste 

Manager. Argonne shall report any key personnel changes to 

the University and shall secure permission for replacement 

personnel from the University. The schedule and details of 
decontamination activities will be worked out between the 

Argonne representatives and Gregory L. Boshart, Executive 

Officer of the University's Physical Sciences Division. 

.- Access of Argonne staff (who are in any case employees of 

the University) will be arranged through Mr. Boshart. 

2. DOE has made available through the Argonne National 

Laboratory prime contract the sum of up to $300,000 to 

complete the scope of work during Fiscal Year 1984 beginning 

October 1, 1983. Should subsequent events indicate that 

this sum is inadequate DOE will entertain requests to 

increase the amount, probably for work to be performed in a 

subsequent fiscal year. 

C” 

3. If Argonne and the University determine that some 

decontamination work can be better performed through 

employees of the University campus or contractors engaged by 

the University campus, Argonne may arrange to transfer the 

II-93 
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necessary funds from the Argonne Prime Contract to the 

University's campus to cover such work, subject to approval 

by DOE. 

4. The work to be done by Argonne will take place at such 

times as are convenient to the University and the Argonne 

Staff and will not interfere with ongoing work on the 

campus. Radiological physics staff of the University under 

the general direction of Edward W. Mason, Health Physicist 

and Director of the Radiation Protection Services, will be 

allowed to review-the work and to make their own measure- 

ments or check Argonne's measurements of radioactivity. 

5. Argonne's activities will include removing contaminated 

materials to a disposal facility, and restoring the property 

to a condition comparable to its original condition by such 

techniques as backfilling, seeding, repair or replacement 

and other methods to be agreed upon by the Argonne and 

University campus staff. 

6. Upon completion of the work by Argonne in each affected 

area the Argonne staff will examine the area, and prepare a 

final report upon the condition of the area and its 

gecontamination and shall maintain records of same. Before 

issuing the final report the Argonne staff will elicit any 

comments by University campus staff concerning the work 

under this agreement. 

-4- 
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7. Argonne staff while working on the University campus 

will be covered by the Argonne prime contract for 

compensation, benefits, worker's compensation and all other 
types of insurance and liability for accidents or damage 

arising from their activities on the site. Should any 
injury to -persons or damage to property occur as a result of 

the activities of Argonne staff which are not covered by the 

Argonne Prime Contract, the Government agrees to indemnify 

and save harmless the University for any damages or claims 

for damages arising out of or in connection with the 

remedial action plan described in this agreement, subject to 

the availability of funds appropriated by the Congress which 

the DOE may legally spend for such purpose. 

8. This Agreement shall terminate upon completion of the 

restoration work (subject only to the availability of funds 

to complete project work) in accordance with the terms and 

conditions of this Agreement and upon certification by the 

DOE that the University's property meets applicable 

radiological criteria to the maximum extent practicable. 

9. Should ongoing surveys indicate that further remedial 

work is needed in Kent Chemical Laboratory, Argonne will 

have the authority to perform such work within the funding 

limitation of this Agreement and if additional funds are 

needed the University can request same in the same manner as 

I- additional funds may be requested for the three buildings 

-5 
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fo r  w h ich d e c o n ta m ina tio n  a n d  resto ra tio n  work  a re  p rov ided  

fo r  u n d e r  th is  A g r e e m e n t. 

IN  W I T N E S S  W H E R E O F , th e  pa r ties  h a v e  execu te d  th is  A g r e e m e n t 

in  severa l  c o u n te rpa r ts. 

T H E  U N IV E R S ITY  O F  C H IC A G O  

B y: 
Rober t M c C . A d a m s  

Title: P rovost 

T H E  U N ITE D  S T A T E S  O F  A M E R IC A  

By: & d i- 
D e p a r tm e n t o f E n e r g y  

Tit le 

-b  
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Oqmrtment of Energy 
oak Ridge opNBtiont 

PostOfficeBoxE 
Oak Ridge. fennessw 37831 

/_\lulY 16, 1987 : 

M r. Samuel Golden 
UniversityofChicag0 
58O1EllisAvenue 
ChiCagO, Illinois 60637 

DearMr. Golden: 

SuPPrRmaAL~ FOR ADDTIWNAL REMEDIAL ACITON ACXWITES AT 
‘lHE -TTY OF CXCAGO FACI- 

?hesubjectdaxmen t, 
isenclosed. 

pmperlyexeartedby #)EOakRidgeOperations, 

S.W.-,Director 
Technical Services Division 

l * ‘4, 
#-E” ,B & 

‘r my, 
L l . 

WC*+ 

Ehc1cxLK-e: 
Asstated --c 

Cktebrating the U.S. Constitution Bicentennial - 1787-1987 
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SUPPLElSENTAL AGREEMENT 
Between 

The Department of Energy--Oak Ridge Operations Office 
and 

The University of Chicago 

This agreement is entered into this 15th day of July, 

1987, effective the 8th day of July, 1987, by and between THE 

UNITED STATES OF AMERICA (hereinafter called the "Government"), 

acting through the U. S. DEPARTMENT OF ENERGY (hereinafter 

called "D.O.E."), and THE UNIVERSITY OF CHICAGO, an Illinois 

not-for-profit corporation (hereinafter called the 

"University"). 

Recitals 

The D.O.E. and the University entered into an agreement 

effective October 1, 1983, under which D.O.E. undertook to 

perform certain work in the decontamination of areas of certain 

University buildings --Ryerson Physical Laboratory, George 

Herbert Jones Chemical Laboratory, Eckhart Hall, and Kent 

Chemical Laboratory--which had small amounts of low-level 

contamination left from the period of the Manhattan Engineer 

District and the early establishment of the Atomic Energy 

Commission. The D.O.E. performed the decontamination work 

through funding added to the Argonne National Laboratory prime 

contract in a sum up to $300,000 of fiscal year 1984 funds. 

Upon the completion of this work the parties recognized that 

II-98 

.--- 



- 

there remained the possibility of certain residual 
radioactivity in the hood duct system in Jones Chemical 

Laboratory and that further work might be required in the 
future. The D.O.E. is now in a position to perform additional 

decontamination work with additional funds being made available 

and utilizing the services of Bechtel National Inc (hereinafter 

referred to as “Bechtel”). 

The parties, therefore, agree to supplement the agreement 

effective October 1, 1983, as follows: 

1. Section 1 of the agreement is revised by the addition 

of the following: Bechtel, at the expense of D.O.E., will 

perform the work described in the scope of work attached to 

this agreement as Appendix A-l. The schedule and details of 

decontamination activities will be worked out between 

representatives of Bechtel and the University, including access 

of Bechtel’s staff to all building areas. 

2. References to Argonne National Laboratory in the 

agreement of October 1, 1983 do not apply to the work to be 

conducted by Bechtel under Appendix A-l. 

3. Bechtel shall per form all remedial action and 

restoration work with the exception of initial access to each 

of the existing hood exhaust ducts as stated below. 

. 2 . 
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Independent verification shall be performed by Oak Ridge 

Associated Universities. In addition, radiological physics 

staff of the University, under the general direction of 

Edward W. Mason, health physicist and Director of the Radiation 

Protection Services, will be allowed to review the work and to 

make their own measurements or check Bechtel’s or Oak Ridge 

Associated University’s measurements of radioactivity. 

4. Initial access to each of the existing hood exhaust 

ducts shall be performed through the University and the 

University costs thereof shall be reimbursed by the Department 

of Energy. 

5. The radiological work will be completed if possible by 

October 1, 1987, before the opening of the Autumn Quarter. 

Restoration work is expected to be completed by the end of 

November 1987. 

6. According to the Department of Energy report filed 

after the agreement of October 1, 1983, certain campus sewers 

were found to have some radioactivity in them, but if left 

alone represented no hazard. In the future, as it becomes 

necessary to remove campus sewer lines that lead from the four 

buildings, the Government will agree? to the extent permitted 

by law and/or to the extent that funds nay be aade available, 

. 3 . 
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to pay for the expense of removal and disposal of contaminated 

material. Nothing in this agreement shall commit D. 0. E. to 

the performance of work for which funding does not exist at the 

time work is scheduled to begin. 

7. As modified by this agreement, all provisions of the 

original agreement remain in effect. 

IN WITNESS WHEREOF, the parties have executed this 
agreement and several counterparts. 

THE UNIVERSITY OF CHICAGO 

By: /&+&- 57+ 
Alexander E. S&rp 

Title: Vice President for 
Business and Finance 

THE UNITED STATES OF AMERICA 

. 
By: , ;TJ;.-,c/ 

Department of Energy 
S. W. Ahrends 

Title: Director, Technical Services 
Division 

.I. 
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Appendix A-l 
to Agreement between Department of Energy 

and 
The University of Chicago 

WORK SCOPE/PLAN 

A. Ducts and Wall Renovation in Jones Laboratory 

1. Characterization of Ducts 

a. Access to obtain samples from point of entry and exit 
to each of 64 ducts. 

b. Take samples at each opening. 
c. Analyze samples for radioactivity. 
d. Determine which ducts require remedial action. 

2. Take remedial action on ducts and associated equipment as 
follows: 

a. No radioactivity found--leave in place. 
b. If contaminated, ducts and equipment will be cleaned to 

radiological guidelines or removed. 

3. Restoration 

a. Replace ducts and equipment that have been removed and 
are still required by University. 

b. Renovate walls per University specifications. 

4. Waste 

a.Package all radiological waste. 
b. Transport and dispose of all waste in appropriate 

manner. 

5. Prepare and publish Post Remedial Action Report. 

B. Other Areas 

1. Drains 

a. Characterize drains in Jones, Bckhart and Ryerson. 
b. Submit letter report of findings. 

2. Sewers 

a. Provide one-time #ample effluent and sludge per ANL 
Drawing No. 85-32. 

b. Submit letter report. 
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2.6 POST-REMEDIAL ACTION REPORTS 

The following reports document remedial action activities performed 
at the University of Chicago and the post-remedial action 
radiological status for the property. 

Pacre 

Argonne National Laboratory. Post-Remedial Action 
Radiolouical Survey of Kent Chemical Laboratory, 
the University of Chicaao, Chicano, Illinois, MaY 1983, 
ANL-OHS/HP-83-107, December 1983. ref. 

Argonne National Laboratory. Report of the Decontam- 
ination of Jones Chemical Laboratory, RYerSOn PhYSiCal 
Laboratory, and Eckhart Hall, the University of 
Chicago, Chicano, Illinois, ANL-OHS/HP-84-108, 
August 1984. ref. 

Bechtel National, Inc. Post-Remedial Action ReDort 
for the Georqe Herbert Jones Chemical Laboratory at the 
University of Chicauo Site, Chicago, Illinois, 
DOE/OR/20722-205, Oak Ridge, Tenn., January 1989. ref. 

Letter, L.C. Bender, Director, University of Chicago, 
Office of Facilities Planning S Management, to D.G. Adler, 
Bechtel National Inc. "Kent Hall - Removal of Basement 
Drainlines," April 20, 1989. II-104 
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THE UNIVERSITY OFCHICAGO 
OFFICE OF FACILITIES PLANNING & MANAGEMENT 

5555 SOUTH EUIS AVENUE 
CHICAGO, ILLINOKS 60637 

(312) 702-1700 

April 20,1989 

Mr. David Adler 
c/o FUSRAP 
Bechtel National 
P.O. Box 350 
OakRiclgeJennesse~ 37831.350 

RE: KENT UL - Oval of bas=ment drainlines 

Dear Mr. Adler: 

Per our phone conversation on April 12,1989 I am writing this letter to confirm the fact 
that the contaminated drainlines and surrounding soil, in the basement of Kent HaIl, were 
excavatti and IegaUy disposed of in 1983. This work was carried out in conjunction with 
the total gutting and renovation of the building. 

If you need additional information please contact me. 

LCB:bg 

Cc: Sam Golden 
Roy Ma&al 

II-104 
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2.7 VERIFICATION REPORTS 

*L-L. 
The following verification reports are included in this docket by 
reference. 

Paue 

Oak Ridge Associated Universities. Verification of 
Remedial Action on Ventilation Systems, Jones Chemical 
Laboratory, University of Chicano, Chicago, Illinois, 
Oak Ridge, Tenn., January 1989. ref. 

Oak Ridge Associated Universities. Letter Report - 
Verification Activities at University of Chicago, Chicaqo, 
Illinois, Oak Ridge, Tenn., June 1989. ref. 

- 
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2.8 STATE, COUNTY, AND LOCAL COMMENTS ON REMEDIAL ACTION 

I*“r The State of Illinois was kept fully informed of all DOE activities 
in connection with remedial actions performed at the University of 
Chicago. Communication was maintained with the Illinois Department 
of Nuclear Safety during the development of site-specific remedial 
action activities. 

. 
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2.9 RESTRICTIONS 

There are no radiologically based restrictions on the future use of 
the subject site. 
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2.10 FEDERAL REGISTER NOTICE 

“+- Following certification of the property, a notice will be published 
in the Federal Register to document that the property is in 
compliance with DOE criteria and standards established to protect 
members of the general public and occupants of the site. This 
exhibit contains the text of the notice that will appear in the 
Federal Recrister. After the publication in the Federal Register, a 
copy of the actual notice will be substituted for the text that 
follows. 

[Docket No. 6450-011 
DEPARTMENT OF ENERGY 

Certification of the Radiological Condition of the 
University of Chicago 
in Chicago, Illinois 

AGENCY: Office of Remedial Action and Waste Technology, Department 
of Energy. 

ACTION: Notice of certification. 

SUMMARY: The Department of Energy has completed radiological 
surveys and taken remedial action to decontaminate the George 
Herbert Jones Chemical Laboratory, Ryerson Physical Laboratory, and 
Eckhart Hall of the University of Chicago, Chicago, Illinois. The 
University of Chicago decontaminated the Kent Chemical Laboratory. 
The site was found to contain quantities of radioactive material 
remaining from wartime research activities conducted at the site by 
the Manhattan Engineer District/Atomic Energy Commission. 
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FOR FURTHER INFORMATION CONTACT: 

- J. J. Fiore 
Division of Facility and Site Decommissioning Projects 
Office of Remedial Action and Waste Technology 
U.S. Department of Energy 
Washington, D.C. 20545 
(301) 353-5272 

SUPPLEMENTARY INFORMATION: 

The Department of Energy (DOE), Office of Nuclear Energy, Office of 
Remedial Action and Waste Technology, Division of Facility and Site 
Decommissioning Projects, implemented a remedial action project at 
the University of Chicago in Chicago, Illinois, area as part of the 
Formerly Utilized Sites Remedial Action Program (FUSRAP), which was 
initiated by the United States Government in 1974 to identify, clean 
UP* or otherwise control sites in accordance with DOE 
decontamination criteria and standards where residual radioactive 
material remains from the early years of the nation’s atomic energy 
program or from commercial operations causing conditions that 

-c- Congress has mandated DOE to remedy. 

The University of Chicago was involved in theoretical, 
radiochemical, and physical research associated with the first 
successful nuclear pile (CP-1) that was constructed and operated in 
the West Stands (racquet courts) under Stagg Field. Research 
conducted under the PIED and the AEC during the 1940s and 1950s 
included development of a process for producing high-purity uranium 
compounds, the testing of uranium metal, research associated with 
operation of the pile, and plutonium separation. 

Records indicated that all buildings were decontaminated prior to 
release: however, some documentation was unavailable. During the 
period of September 1976 to September 1977, radiological surveys 
were performed by Argonne National Laboratory (ANL) under FUSRAP. 
Survey results indicated widespread contamination throughout the 
laboratories, but at fairly low levels except for isolated small 
areas. *c-.w. Analyses of potential exposure conditions indicated that 
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persons would not receive exposures exceeding current guidelines 
under present usage. However, remodeling or demolition activities 
could free fixed contamination, resulting in potential doses that 
could exceed guidelines. Analyses of soil samples taken outside the 
buildings indicated that contamination is confined to the buildings. 

Remedial action of the accessible surface areas, under the direction 
of ANL, was completed during 1982 and 1983. Remedial action at the 
Ryerson, Eckhart, and Jones buildings was performed by ANL, while 
the university conducted the remedial work at Kent Chemical 
Laboratory. As the project management contractor for DOE, Bechtel 
National, Inc. (BNI) cleaned and radiologically surveyed the 64 
exhaust ducts in the Jones Laboratory in 1987. A survey of the 
ventilation systems and related surfaces was conducted by BNI. 
Based on the results, it was determined that the radiological 
condition of the sewers and drainlines were below existing 
guidelines. 

The post-remedial action survey was conducted by an independent 
verification contractor. It demonstrated and DOE has certified that 
radiological conditions at the affected buildings are in compliance 
with DOE decontamination criteria and standards and that the future 
use of the property will result in no radiological exposure above 
applicable radiological guidelines established to protect members of 
the general public or site occupants. These findings are supported 
by the DOE Certification Docket for the Remedial Action Performed 
at University of Chicago in Chicago, Illinois. Accordingly, this 
property is released from the Formerly Utilized Sites Remedial 
Action Program. The certification docket will be available for 
review between 9:00 a.m. and 4:00 p.m., Monday through Friday 
(except on federal holidays), in the Department of Energy Public 
Reading room located in Room lE-190 of the Forrestal Building, 1000 
Independence Avenue, SW, Washington, D.C. Copies will also be in 
the Public Document Room, U.S. Department of Energy, Oak Ridge 
Operations Office, Oak Ridge, Tennessee. 
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The Department of Energy, through the Oak Ridge Operations Office, 
Technical Services Division, has issued the following statement: 

STATEMENT OF CERTIFICATION: UNIVERSITY OF CHICAGO, 
CHICAGO, ILLINOIS 

The Oak Ridge Operations Office, Technical Services Division, has 
reviewed the radiological data obtained following the remedial 
action at the subject property. Based on this review, DOE has 
certified that the University of Chicago property is in compliance 
with DOE decontamination criteria and standards. This certification 
of compliance provides assurance that future use of the property 
will result in no radiological exposure above applicable 
radiological guidelines established to protect members of the 
general public or site occupants . Accordingly, the University of 
Chicago property is released from the Formerly Utilized Sites 
Remedial Action Program. 

J.E. Baublitz, Acting Director 
Office of Remedial Action 

and Waste Technology 
Office of Nuclear Energy 
U.S. Department of Energy 

Dated: 

II-111 



2.11 APPROVED CERTIFICATION STATEMENT 

When approved, the following statements will document the 
certification of the subject property for appropriate future use. 

NE-23: Fiore 

Recommendation for Certification of Remedial Action performed at the 
University of Chicago Site in Chicago, Illinois 

J.E. Baublitz, Acting Director 
Office of Remedial Action and Waste Technology, NE-20 

I am attaching for your signature the Federal Register notice for 
the University of Chicago site in Chicago, Illinois. 

Research conducted at the University of Chicago under the Manhattan 
Engineering District/Atomic Energy Commission (MED/AEC) contracts 
during the 1940s and 1950s included development of a process for 
producing high-purity uranium compounds, the testing of uranium 
metal, and research associated with operation of the pile and 
plutonium separation. 

Based on a review of all documents related to this property, we have 
concluded that it should be certified to be in compliance with DOE 
decontamination criteria and standards established for the remedial 
action conducted at the University of Chicago. 

The Division of Facility and Site Decommissioning Projects has 
provided the attached docket to effect the certification of the 
subject property. 

Foliowing your approval of the certification, this office and/or the 
Oak Ridge Operations Office, Technical Services Division, will 
notify interested state and local agencies, the public, local land 
offices, and the specific property 
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owner of the certification action by correspondence and local 
newspaper announcements, as appropriate. The documents transmitted 
with the Statement of Certification and the Federal Reuister notice 

,m--._ 
will be compiled in final docket form by the Division of Facility 
and Site Decommissioning Projects for retention in accordance with 
DOE Order 1324.2 (Disposal Schedule 25). 

J. J. Fiore, Director 
Division of Facility and Site 

Decommissioning Projects 
Office of Nuclear Energy 
U.S. Department of Energy 

Attachments: 
As Stated 

c- 
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STATEMENT OF CERTIFICATION: 
UNIVERSITY OF CHICAGO SITE, 

CHICAGO, ILLINOIS 

The U.S. Department of Energy, Oak Ridge Operations Office, 
Technical Services Division, has reviewed and analyzed the 
radiological data obtained following remedial action at the 
University of Chicago, which was contaminated by uranium materials 
used for research activities during the Manhattan Engineer 
District/Atomic Energy Commission era. Based on this analysis of 
all data collected, the Department of Energy certifies that the 
University of Chicago is in compliance with the Department of Energy 
decontamination criteria and standards developed to protect health, 
safety, and the environment. 

This certification of compliance provides assurance that future use 
of the property will result in no radiological exposure above 
applicable guidelines established to protect members of the general 
public or site occupants. 

By: Date: 
Peter J. Gross, Director 
Technical Services Division 
Oak Ridge Operations Office 
U.S. Department of Energy 
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Exhibit /I/ Diagrams of fhe Remedial Action Performed at the 
University of Chicago, Chicago, Illinois, 
from December 1982 fo October 7987 

11n w40.10 



EXHIBIT III 

DIAGRAMS OF THE REMEDIAL ACTION PERFORMED AT THE 

UNIVERSITY OF CHICAGO, CHICAGO, ILLINOIS, 

FROM DECEMBER 1982 TO OCTOBER 1987 



The figures provided on the following pages are taken from the 
post-remedial action reports; they illustrate the extent and types 
of remedial action performed at the subject property. 
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