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ACTION DESCRIF’TION MEMORANDUM 

PROPOSED DECONTAMINATION OF THE NATIONAL GUARD ARMORY 
IN CHICAGO, ILLINOIS 

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 decontaminate 
those areas of the National Guard Armory in Chicago, Illinois, that are radioactively 
contaminated as a result of programs previously conducted by the Manhattan Engineer 
District (MED) and the Atomic Energy Commission (AEC). This facility, once used for 
uranium processing, is now used for offices, classrooms, and storage and garage areas. 
The contamination associated with former MED/AEC activities consists primarily of 
small localized spots , mainly on floors (U.S. Dept. Energy 1983); the largest areas of 
surface contamination are located in Rooms 1 and 260 (mess hall) and in the drainage 
system for the floors of Rooms 1 and 5. The ground beneath the arena floor (Room 3) has 
been surveyed and determined not to be radioactively contaminated. 

The purpose of decontamination and restoration is to reduce the amount of 
residual radioactivity to levels below the established DOE cleanup criteria. After 
cleanup, the Military Department of Illinois (i.e., Illinois National Guard) can proceed 
with planned renovation of the facility. Proposed project actions include: 

l Identification of all areas requiring decontamination. 

l Decontamination of identified areas. 

l Packaging, in approved containers, of all waste generated during 
decontamination activities. 

l Transport of all waste generated for off-site disposal --disposal of 
all radioactive waste at the DOE Hanford Reservation near 
Richland, Washington, and disposal of all nonradioactive waste in a 
nearby sanitary landfill. 

l Restoration of decontaminated areas as appropriate for intended 
future uses and with the concurrence of the Illinois National Guard. 

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

A more detailed description of the proposed action is given in Section 3. 
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2.1 GENERAL SETTING AND HISTORY 

The National Guard Armory is located in the northeast section of Washington 
Park at 52nd Street and Cottage Grove Avenue in Chicago, Illinois (Fig. 2.1). Washington 
Park is a municipal park covering an area of about 150 ha (370 acres) and is located about 
10 km (6 mi) south of the Chicago downtown business district. The park is adjacent to 
residential areas and the University of Chicago, which is located to the east of the park 
on adjoining land. There are several hospitals in the immediate vicinity of the park. The 
Armory is located on the boundary of the Hyde Park-Kenwood Historic District, as listed 
in the National Register of Historic Places (U.S. Dept. Interior 1980). 

The National Guard Armory, 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 110 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 cavalry and later 
for horse polo games played on a dirt floor (U.S. Dept. Energy 1983; Jones 1986). 

The Armory was leased from the state of Illinois 124th Field Artillery by the 
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 Metallurgical 
Laboratory and the University of Chicago in support of federal programs involving 
nuclear materials. The AEC terminated use of this facility in 1951, and 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 were conducted in the Armory in support of 
MED/AEC 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 bleachers 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). 

2.2 RADIOACTIVE CONTAMINATION AND NEED FOR ACTION 

A radiological survey of the National Guard Armory was conducted in 1977 and 
1978 (U.S. Dept. Energy 1983). This survey indicated that various locations of the 
Armory are radioactively contaminated above currently accepted guidelines for residual 
radioactivity (App. A). The results of the survey are summarized as follows. 

The principal radioactive contaminant is processed natural uranium, and the 
contamination is generally limited to relatively small areas (less than 300 cm2). The 
radiation level in the Armory as a result of the contamination is quite low. No exposure 
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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, as 
measured by grab-sampling techniques, were within the range of values normally 
expected for background concentrations. The concentrations of long-lived radionuclides 
in air samples and the concentrations of radionuclides in soil samples collected around 
the facility were also essentially at background levels. 

Contamination possibly resulting from the previous MED/AEC activities was 
found at 73 locations in 11 rooms or areas. With the exceptions of Rooms 1 and 260, and 
the floor drainage system for Rooms 1 and 5, the contamination consisted of small 
localized spots, mainly on floors. The contamination in Room 1 was extensive and 
involved about 200 m2 (2,200 ft2) of concrete ceiling and floor. The contamination in 
Room 260 involved about 3 m2 (30 it21 of concrete floor. The contamination on the floor 
was not easily removable, whereas most of the contamination on the ceiling was easily 
removable when smeared. The contamination in the floor drainage system for Rooms 1 
and 5 consisted of about 2 m2 (20 ft2) of contaminated brick and sludge within two catch 
basins. Since the 1977-1978 radiological survey (U.S. Dept. Energy 1983), some minor 
relocation of partitions has occurred in areas determined to be contaminated (Jones 
1986). 

The Armory is currently occupied by the Illinois National Guard and houses the 
1st Battalion, 178th Infantry, and the 2nd Battalion, 122nd Field Artillery. The Armory 
is used as offices, classrooms, and storage and garage areas. Under current use 
conditions, the potential for radiation exposure to occupants of this building is minimal. 
However, the National Guard is planning to renovate this facility in the near future. 
Planned renovation activities include areas previously identified as being radioactively 
contaminated above current guidelines (Jones 1986). The existing contamination poses a 
potential hazard to both construction personnel and current occupants because the 
renovation could produce airborne contaminants that might be ingested or inhaled. 
Therefore, prior to any renovation, DOE is proposing to decontaminate those areas of the 
Armory that were contaminated as a result of former MED/AEC activities. 
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3 DESCRIPTION OF PROPOSED ACTION 

The results of the radiological survey conducted in 1977 and 1978 (U.S. Dept. 
Energy 1983) will be used as a guide to locate contaminated areas. In addition, all areas 
suspected of being radioactively contaminated as a result of former MED/AEC activities 
will be surveyed as part of this action to ensure that all contaminated areas are 
identified. Chemical sampling of drainage system sediments will also be performed. 
Appropriate precautions will be taken to protect against chemical hazards such as 
asbestos, which may be present in some floor tiles and piping insulation (Jones 1986). 

Standard techniques will be utilized to decontaminate the areas identified. For 
example, water or special cleaners will be used to flush drainage systems, pipes, and 
ducts and to clean the exterior of metallic components. These solutions will remove the 
contamination but leave the surface material essentially intact. In situations where the 
radioactivity is imbedded in the material (e.g., contaminated concrete), the 
contaminated material will be removed by brushing, grinding, scabbling, etc., as 
appropriate. If necessary, entire components may be removed as radioactive waste. 
Contaminated sediments and sludges will be collected and placed in appropriate 
containers. 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 decontamination will be transported 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 waste in SS-gallon drums to the DOE 
Hanford Reservation near Richland, Washington. Decontamination of the Armory is 
expected to generate approximately 40 m3 (50 yd3) 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 non- 
salvageable 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 and restoration 
activities will be performed by Bechtel National, Inc., DOE’s project management 
contractor. Because many of the areas to be decontaminated are currently being used, it 
will be necessary to schedule activities with the Illinois National Guard to minimize 
disruption of ongoing activities. All restoration activities will be subject to concurrence 
by the National Guard prior to implementation. 

It is expected that decontamination will be initiated during the spring of 1987 
and completed in about eight weeks. Following completion of decontamination and 
restoration, the affected areas of the Armory will be surveyed to ensure compliance with 
applicable cleanup criteria. If necessary, additional decontamination and restoration of 
selected areas will be performed. 
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4 ENVIRONMENTAL CONSEQUENCES 
- 

,.” 
4.1 RADIOLOGICAL 

The incremental radiation doses to the general public from decontamination of 
the National Guard Armory and from transport of the radioactive waste to the Hanford 
Reservation will be immeasurably small relative to doses received from natural sources 
of radiation. The amount of contamination in the Armory is very small. The results of 
the 1977-1978 radiological survey (U.S. Dept. Energy 1983) indicate that the estimated 
total amount of processed natural uranium remaining within the building is 30 uCi* and 
that the exposure rates at 1 m from the surface are at background levels. Use of good 
health-physics practices to reduce the airborne releases of radioactivity will ensure that 
the general public is not exposed to any measurable amount of radioactivity. 

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.lA. Because the measured exposure rates at 1 m 
from the surface were all at background levels, no external radiation hazard exists. In 
addition, the measured airborne radioactivity and the radioactivity in soil samples were 
at background levels. 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 use of such practices as wetting the concrete during 
removal activities. In addition, workers will wear respiratory protection equipment, 
when required, to reduce the likelihood of inhaling radioactively contaminated 
particulates; local ventilation will be used if needed, and the work environment will be 
monitored by collection of air samples to ensure a safe work environment. Procedures to 
minimize radiation doses will also serve to minimize exposure to any hazardous 
chemicals that may be present. 

The occupational dose commitment was estimated using data presented in the 
1977-1978 radiological survey report (U.S. Dept. Energy 1983), a particulate de 
velocity of 1 cm/s, and a particulate resuspension rate of 1 x 1O’6/s (i.e., 1 Ii 

osition 
x 10’ of the 

total amount of contamination in the Armory is assumed to be released per second). This 
deposition velocity and resuspension rate are assumed to be representative of those 
associated with mechanical disturbances of concrete such as will be required to 

*l curie of natural uranium means ‘6 from uranium-238 plus 3.7 x lo1 
e sum of 3.7 Y lOlo disintegrations per Becond (dps) 

uranium-235, 
dps from uranium-234 plus 1.7 x 10 dps from 

as defined in DOE Order 5480.1A, Chapter XI. (Chapter XI of 
Order 5480.1A has been amended -- 
[1986].) 

see Vaughan [1985] and U.S. Department of Energy 
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decontaminate the Armory. The airborne concentration of processed natural uranium is 
estimated to be about 3.3 pCi/m3. The total length of time associated with decontami- 
nation activities is estimated to be 100 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 10 mrem during the loo-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 15 workers is estimated 
to be 0.15 person-rem. 

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 below-grade activities or any discharges to water bodies. There may be 
small atmospheric releases related to concrete removal activities, but such releases will 
be low and further mitigated by using such procedures as wetting the concrete during 
removal activities. Impacts on local biota in the park will be negligible because all 
activities will occur within the Armory. Transportation of the radioactive waste to the 
Hanford Reservation will not have a significant impact 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 the Armory is located in a park, there will be 
limited impact on local traffic patterns, residences, and businesses. The small increase 
in noise during cleanup activities may cause a short-term nuisance to users of the park 
but is expected to be minimal. 

Because the Armory is located on the boundary of the Hyde Park-Kenwood 
Historic District, DOE notified the Illinois Historic Preservation Agency (IHPA) about 
the proposed decontamination activities to determine if there might be any potential 
adverse effects on this district. The Department received a “determination of no effect” 
from IHPA on January 21, 1987 (Farrar 1987). 
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APPENDIX A. DOE GUIDELINES FOR RESIDUAL RADIOACTMTY 

U.S. DEPARTMENT OF ENERGY GUIDELINES 
FOR RESIDUAL RADIOACTIVITY AT 

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM 
AND 

REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES 

(Rev. 1, July 1985) 

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 
applications of the guidelines presented herein, including procedures for 
deriving site-specific guidelines for allowable levels of residual radio- 
activity from basic dose limits, is contained in a supplementary document-- 
referred to herein as the “supplement” (U.S. Dept. Energy 1985). 

“Residual radioactivity” includes: (1) residual concentrations of radio- 
nuclides in soil material ,* (2) concentrations of airborne radon decay 
products, (3) external gamma radiation level, 
A “basic dose limit” 

and (4 1 surface contamination. 
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 Cormnission 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 

located outside a major operating DOE research and development or production 
area. 

-he 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 
(U.S. Environ. Prot. Agency 1983; U.S. Nucl. Reg. Comm. 1982). 

standards 
These 

standards are assumed to be consistent with basic dose limits within the 
uncertainty of derivations 
limits. 

of levels of residual radioactivity from basic 

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 
(1) generic, 

for residual radioactivity presented herein are of two kinds: 
site-independent guidelines taken from 

protection standards, 
existing radiation 

limits using 
and (2) site-specific guidelines derived from basic dose 

site-specific models and data. 
presented in this document. 

Generic guideline values are 
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, 
residual 

expected to occur at most sites, authorized limits for 
radioactivity are set equal to guideline values. Exceptional 

conditions for which 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. 
Section E. 

The applicable controls and restrictions are specified in 

DOE policy requires that all exposures to radiation be limited to levels 
that are as low as reasonably achievable (AURA). Implementation 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 are as far below authorized 
limits as reasonable considering technical, economic, and social factors. At 
sites where the residual radioactivity is not reduced to levels that permit 
release for unrestricted use, 
controls to reduce exposure 

ALARA policy is implemented by establishing 

achievable. 
to levels that are as low as is reasonably 

supplement. 
Procedures for implementing ALARA policy are described in the 
ALARA policies, procedures, and actions must 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 500 mrem/yr for a period of exposure not to 
exceed 5 years and an average of 100 mrem/yr over a lifetime. The committed 
effective dose equivalent, as defined in ICRP Publication 26 (ICRP 1977) and 
calculated by dosimetry models described in ICRP Publication 30 (ICRP 19781, 
shall be used for determining the dose. 
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C. GUIDELINES FOR RESIDUAL RADIOACTIVITY 

.I. 

- 

-. 

C.l Residual Radionuclides in Soil Material 

Residual concentrations of radionuclides in soil material shall be speci- 
fied 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, guidelines 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, Th-230, 
Ra-228, and Ra-226 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, 
guidelines apply to the higher concentration. 

not in secular equilibrium, the 
If other mixtures of radio- 

nuclides occur, the concentrations of individual radionuclides 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. 
these guidelines are given in the supplement. 

Procedures for deriving 

C.2 Airborne Radon Decay Products 

shall 
Generic guidelines for concentrations of airborne radon decay products 

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 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 (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 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 gausna 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 vR/h. 

+A working level (WL) is any combination of short-lived radon decay 
products in one liter of air that will result in the ultimate emission 
of 1.3 x 10s MeV of potential alpha energy. 
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C.4 Surface Contamination 
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The following generic guidelines, from standards of the 
U.S. Nuclear Regulatory Commission (19821, 

adapted 
are applicable only to existing 

structures and equipment that will not be demolished and buried. 
to both interior and exterior surfaces. 

They apply 

buried, the guidelines 
If a building is demolished and 

in Section C.l are applicable to the resulting 
contamination in the ground. 

Radionuclidesb 

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

Allowable Total Residual Surface 
Contamination (dpm/lOO cm2Ja 

Averagecgd Maximumd Ve Removebled 9 f 

100 300 20 
Th-Natural, Th-232, Sr-90, Ra-223, 
Ra-224, U-232, I-126, I-131, I-133 1,000 3,000 200 
U-Natural, U-235, U-238, and 
associated decay products 5,OOOa 15,OOOa 1,oooa 

Beta-gamma emitters (radionuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and others noted above 5 ,OOOB-y 15 ,OOOB-y 1,0006-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- 
nuclides exists, 

and beta-gamma-emitting radio- 
the limits 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 mrad/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 cm* 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 column 
are maximum amounts. 
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D. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVITY 

*I. 

.W” 

.I. 

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) exceptions 
specified in Section F of this document are 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 are 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. Authorized 
limits differing from the guidelines 
Oak Ridge Technical Services Division, 

must be approved by the Director, 
for FUSRAP and by the Director, 

Richland Surplus Facilities Management Program Office, for remote SFMP--with 
concurrence by the Director of Remedial Action Projects for both programs. 

E. CONTROL 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. 5440.1B, 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 Government- 
Owned Contractor-Operated Facilities 

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

h. 5484.2, Unusual Occurrence Reporting System 
. 
1. 5820.2, Radioactive Waste Management 

E.l Interim Storage 

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

, an effective life of 50 years and, 
at least 25 years. 
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b. Above-background RIP222 concentrations in the atmosphere above 
facility surfaces or openings shall not exceed: 
any given point, (2) 

(1) 100 pCi/L at 
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 
Order 5480.16, Attachment X1-1). 

outside the facility site (DOE 

C. Concentrations of radionuclides in the groundwater or quantities of 
residual radioactive materials shall not exceed existing federal, 
state, or local standards. 

d. Access to a site shall be controlled and misuse of onsite material 
contaminated by residual radioactivity shall be prevented through 
appropriate administrative 

passive 
controls and physical barriers--active 

and 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. 

E.2 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 are 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 radiologica; 
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, 
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 
(1) exceed an 

to the atmosphere from the waste rhall not: 
annual average release rate of 20 pCi/mz/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. 
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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. Croundwater shall be protected in accordance 
192.20(a)(2) and 192.20(a)(3), 

with 40 CFR 

SFMP sites. 
as applicable to FUSRAP and remote 

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. 
Protection Agency (1983--p. 595). 

Environmental 
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 
with Chapters 2, 

of other radionuclides shall be in accordance 
3, and 5 of DOE Order 5820.2, as applicable. 

F. EXCEPTIONS 

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. 
situations that warrant exceptions are: 

Specific 

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. Where remedial actions--even after all reasonable 
measures have been 

mitigative 
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 
anticipated. 

that may reasonably be 

c. Where the cost of remedial actions for contaminated soil is 
unreasonably high relative to long-term benefits and where the 
residual radioactive materials do not pose a clear present or future 
risk after taking necessary control measures. The likelihood that 
buildings will be erected or that 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 their hazard and from which they 
are costly or difficult to remove. Examples are residual radio- 
active materials under hard-surface public roads and sidewalks, 
around public sewer lines, 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. 

Where 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. 

. I .  G. SOURCES 

Limit or Guideline 

Basic Dose Limits 

Source 

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 
Comnission (1982) 

Control of Radioactive Wastes and Residues 

Interim Storage DOE Order 5480.1A 

Long-Term Management DOE Order 5480.1A; 40 CFR 192 
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