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EXECUTIVE SUMMARY 
 

The purposes of this certification docket are to provide a consolidated and permanent 
record of U.S. Department of Energy (DOE) activities at the former Chapman Valve site in 
Indian Orchard, Massachusetts, and to document radiological conditions at the property at the 
conclusion of remedial action. Remediation of the property was performed in 1995 under DOE's 
Formerly Utilized Sites Remedial Action Program (FUSRAP), a program established to identify 
and remediate, or otherwise control, sites where residual radioactive contamination remains from 
activities carried out by the Manhattan Engineer District/Atomic Energy Commission during the 
early years of the nation's atomic energy program. 
 

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

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

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

Exhibit I of this docket is a summary of remedial activities conducted at the Chapman 
Valve site. The exhibit provides a brief history of the origin of the contamination at the site, the 
radiological characterization activities conducted, the remedial actions performed, post-remedial 
action survey and soil sampling results, and independent verification activities. 
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Exhibit II provides a listing of references documenting the entire remedial action process 
from designation of the site under FUSRAP to the certification that no radiological restrictions 
limit the future use of the site. Provided as Exhibit III is the DOE statement certifying that the 
property is in compliance with DOE radiological decontamination criteria and standards in effect 
at the conclusion of remedial action and the published Federal Register notice announcing the 
completion of remediation. 
 

The certification docket and supporting documents identified in Exhibit II will be 
available for public review at the following locations: 
 

U.S. Department of Energy 
Public Reading Room 
Room 1E-19 
Forrestal Building 
1000 Independence Avenue, S.W. 
Washington, D.C. 20585 
 
U.S. Department of Energy 
DOE Information Center 
475 Oak Ridge Turnpike 
Oak Ridge, Tennessee 37831 
 
Springfield Museum and Library 
220 State Street 
Springfield, Massachusetts 01103 

 
Further information on the docket is available by contacting: 
 

Patrick Noone, 
Business Management Specialist 
Office of Site Closure 
EM-31 /CLV 
1000 Independence Avenue, S.W. 
U.S. Department of Energy 
Washington, D.C. 20585-2040 
Phone: (301) 903-2870 
Fax: (301) 903-2385 
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SUMMARY OF REMEDIAL ACTIVITIES AT THE 
FORMER CHAPMAN VALVE SITE 
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1.0  SITE HISTORY 
 

The Chapman Valve site (CHV) is located at 203 Hampshire Street in Indian Orchard, a 
suburb of Springfield, Massachusetts (Figure I-1). The site was formerly owned and operated by 
the Chapman Valve Manufacturing Company. In 1948, this company set aside an area in the 
western end of Building 23 for the machining of uranium rods for the Atomic Energy 
Commission's (AEC's) Brookhaven National Laboratory (Figure I-2). According to a former 
supervisor at the site, the work area was segregated from the rest of the facility by a floor-to-
ceiling wooden partition that was more than 50 ft high. The area was equipped with building 
shields, quenching tanks, suction systems, cranes, and special ducts. Uranium operations were 
terminated on November 8, 1948, at which time Chapman Valve had in its possession over 
27,000 pounds of contaminated metal scrap, metal oxides, and sweepings. This material was 
removed from the site several months after contract work ended. 
 

The Crane Company has owned the site since 1981; however, the company disconnected 
all utilities and vacated Building 23 in 1987. In 1991, Building 23 was still standing and in 
reasonably good condition, but harsh winter conditions had begun to deteriorate the building, and 
a structural inspection indicated that the roof was unsafe (Exh. II, Ref. 12). 
 

2.0  RADIOLOGICAL HISTORY AND STATUS 
 
2.1 RADIOLOGICAL AND CHEMICAL SURVEYS 
 

A survey performed by ORNL in 1991 indicated that the residual uranium contamination 
found at CHV was typical of Manhattan Engineer District/AEC operations (Exh. II, Ref. 13). 
Results of this survey determined that the contamination was limited to the interior of the 
segregated area within Building 23 and included floors, walls, and overhead beams (see Figure I-
2). 
 

Additional radiological surveys were performed in November and December 1994 to 
supplement and refine existing survey information (Exh. II, Ref 12). Characterization confirmed 
the presence of contamination, predominantly in the western end of Building 23. In addition to 
confirming the ORNL 1991 survey results, these findings are in agreement with historical 
process information obtained during characterization. Characterization results show that 
contamination on the walls decreased significantly east of where a temporary wall had been 
constructed from floor to ceiling. Survey and sampling results from the east end of the building 
indicated near-background radiological conditions. 
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Except for the roof and three small areas on the exterior (west and south) walls, the 1994 
survey of the exterior of Building 23 indicated contamination below both the direct and 
removable criteria. It was determined that the contamination on the exterior walls and roof 
contributed only a negligible dose to potential future workers and therefore decontamination of 
these surfaces was not necessary (Exh. II, Ref. 17). 

 
The exterior contamination originated from a chip burner in the southwest corner of the 

building that exhausted to the atmosphere through a nearby window. The chip burner was used 
for disposal (by burning) of uranium chips, turnings, scrap, and debris. The exhaust location and 
the shape of the roof caused more contamination to be deposited on the south roof than on the 
north roof (verified by characterization measurements). The uranium storage area was located in 
room B4 on the south side of the building. Characterization results did not indicate subsurface 
soil contamination beneath the floor slab. 

 
Chemical sampling revealed the presence of radioactively contaminated lead-containing 

paint on the cranes, electrical boxes, and structural steel. Composite roof samples indicated the 
presence of bulk asbestos and electrical box insulation. 

 
2.2 REMEDIAL ACTION GUIDELINES 
 

Radioactive contamination at CHV consisted primarily of natural uranium. DOE residual 
contamination guidelines for release of formerly contaminated properties for use without 
radiological restrictions (Table I-1) were applied to the crane, floor, and drain lines. These 
guidelines were adopted by DOE based on compatibility with EPA criteria for remedial action in 
40 CFR 192 and are contained in DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (Exh. II, Ref. 7). 

 
Supplemental guidelines were developed based on information contained in a technical 

study and preliminary hazard assessment (Exh. II, Ref. 11, 12). The following supplemental 
limits were approved by DOE in a memorandum that also outlined the remediation approach 
(Exh. II, Ref. 10): 
 

• Remove all detectable contamination at ground level to the surface limits 
established in DOE Order 5400.5, Chapter IV. 

• Perform gross decontamination of all horizontal surfaces above the ground level. 
• Perform decontamination on all horizontal truss surfaces to meet an average 

surface level activity of no more than 15,000 dpm per 100 cm2 of uranium activity 
for the entire truss. 
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Table I-1 
Summary of DOE Residual Contamination Guidelines 

 
Basic Dose Limits 
The basic limit for the annual radiation dose received by an individual member of the general 
public is 100 mrem/ya. In implementing this limit, DOE applies as-low-as-reasonably-achievable 
principles to set site-specific guidelines. 
 
Soil Guidelines b,c,d 
Radium-226   
Radium-228  
Thorium-230  
Thorium-232  

5 pCi/ when averaged over the first 15 cm of soil below the surface and over any 
contiguous 100 m2 surface area; 15 pCi/g when averaged over any 15-cm-thick 
soil layer below the surface layer and over any contiguous 100 m2 surface area. 

   
Uraniumc  100 pCi/g for total uranium and 50 pCi/g for uranium-238 when averaged over 

any 15-cm-thick soil layer and over any contiguous 100 m2 surface area. 
 
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 reasonable effort shall be made to achieve, an annual 
average (or equivalent) radon decay product concentration (including background) not to exceed 
0.02 Working Level f (WL). In any case, the radon decay product concentration (including 
background) shall not exceed 0.03 WL. Remedial actions are not required to comply with this 
guideline when there is reasonable assurance that residual radioactive materials are not the cause. 
External Gamma Radiation: The average level of gamma 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 µtR/h and will comply with the basic dose limits when an appropriate-use 
scenario is considered. 
 
Indoor/Outdoor Structure Surface Contamination 

Allowable Surface Residual 
Contamination g 

(dpm/100 cm2) Radionuclide h 

Averagei,j Maximum,j,k Removablej,l

Transuranics, Ra-226, Ra-228, Th-230, Th-228, 
Pa-231, Ac-227, 1-124, 1-129 100 300 20 

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

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

Beta-gamma emitters (radionuclides with decay 
modes other than alpha emission or spontaneous 
fission except Sr-90 and others noted above) 

5,000 β-γ 15,000 β-γ 1,000 β-γ 
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Notes: 
 
a Department of Energy, 1990, Order 5400.5, "Radiation Protection of the Public and the Environment" (February 8). 
b These guidelines take into account in growth of radium-226 from 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, not in secular equilibrium, the guidelines apply to the higher concentration. If other mixtures of 
radionuclides occur, the concentrations of individual radionuclides must be reduced so that (1) the dose for the 
mixtures will not exceed the basic dose limit, or (2) the sum of ratios of the soil concentration of each radionuclide 
to the allowable limit for the radionuclide will not exceed 1 ("unity"). 
c These guidelines represent allowable residual concentration exceeding background levels averaged across any 15-
cm (6-in.)-thick layer to any depth and over any contiguous 100-m2 (1,076-ft2) surface area, except as noted. 

d If the average concentration in any surface or below-surface area less than or equal to 25 m2 (269 ft2) exceeds the 
authorized limit or guideline by a factor of (100/A)½, where A is the area of the elevated region in square meters, 
limits for "hot spots" will also be applicable. Procedures for calculating these hot spot limits, which depend on the 
extent of the elevated local concentrations, are given in the supplement. In addition, every reasonable effort shall be 
made to remove any source of radionuclide that exceeds 30 times the appropriate limit for soil, irrespective of the 
average concentration in the soil. 
e Guidelines are calculated on a site-specific basis using a DOE manual developed for this use. 
f A working level (WL) is any combination of short lived radon decay products in 1 liter of air that will result in the 
emission of 1.3 x 105 MeV of potential alpha energy. 
g 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. 
h Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits established 
for alpha- and beta-gamma-emitting radionuclides should apply independently. 
i Measurements of average contamination should not be averaged over more than 1 m2 (10.8 ft2). For objects of less 
surface area, the average must be derived for each such object. 
j The average and maximum radiation levels 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 (0.4 in.). 
k The maximum contamination level applies to an area of not more than 100 cm2 (16 in .2). 
1 The amount of removable radioactive material per 100 cm2 (16 in .2) 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 (16 in .2) is determined, the activity per unit area should 
be based on the actual area or the entire surface should be wiped. The numbers in this column are maximum 
amounts. 
 
Source: 
 
DOE Order 5400.5 and 40 CFR 192 
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2.3 POST-REMEDIAL ACTION STATUS 
 

Analytical results from post-remedial action surveys (Exh. II, Ref 17) indicated that 
levels of radioactivity in the remediated areas meet applicable cleanup guidelines and approved 
supplemental limits in effect at the conclusion of remedial action. Data supporting the remedial 
activities performed at the site were reviewed by the IVC to independently verify the adequacy 
of the remedial action and to confirm that the site is in compliance with applicable remedial 
action guidelines. The IVC also provided independent verification by collecting post-remedial 
action samples for independent radiological analysis and by conducting radiological walkover 
surveys. The IVC reviewed results of post-remedial action surveys and sampling and verified 
that the remediated areas comply with applicable cleanup guidelines for release of the site 
without radiological restrictions (Exh. II, Refs. 19,21). 
 

3.0 SUMMARY OF REMEDIAL ACTION 
 

The following discussion briefly describes the remedial action process and the measures 
taken to protect the public and the environment during this process. 
 
3.1 PRE-REMEDIAL ACTION ACTIVITIES 
 

Immediately before remedial action began, the contaminated areas were surveyed to 
accurately define the boundaries of radioactive contamination and to supplement existing 
characterization information. Any areas that were previously inaccessible were surveyed as they 
became accessible during remedial action. 
 
3.2 DECONTAMINATION ACTIVITIES 
 

Remedial activities at CHV lasted approximately eight weeks, from July to September 
1995. All decontamination efforts were confined to the interior of Building 23. The following 
sections contain descriptions of decontamination techniques for each area remediated. 
Techniques used in the remedial action are summarized in Table I-2. 
 
3.2.1 10-Ton Bridge Crane 
 

Residual surface contamination was removed from the bridge crane by hand scraping and 
vacuuming. The crane was decontaminated without disturbing painted surfaces except for several 
small areas where it was necessary to remove the paint to decontaminate the surface. Before the 
paint was removed, the high-efficiency particulate air (HEPA) vacuums were emptied to 
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minimize the amount of material intermixed with the lead-based paint. Very-small-quantity-
generator status permitted treatment and disposal of the paint onsite. 
 
 

Table I-2 
Decontamination Techniques Used at the Chapman Valve Site 

Type Description 

 
HEPA Vacuuming High-efficiency particulate air- (HEPA-) filtered vacuum cleaners 

were used to remove loose contamination and dust. HEPA vacuums 
were also used in conjunction with other techniques (grinding, wire 
brushing, etc.) to eliminate the airborne contamination associated with 
these techniques. 

 
Jackhammering Conventional jackhammers were used on small areas to remove anchor 

bolts from the concrete slab. Skid steer loaders equipped with hoe-ram 
attachments were used to remove the wooden blocks from the floor 
and to break up the concrete pads to expose the base slab. 

 
Excavation Contaminated concrete and debris were removed from the building 

with a skid steer loader. Contaminated soil from the west ramp and the 
pipe excavation was removed with shovels. 

 
Wire Brushing Small areas on the overhead trusses requiring rework were wire-

brushed to remove contamination. 
 
Scraping Contamination was scraped from the surface of the 10-ton crane and 

the wooden planks removed from the crane deck. 

 
The paint was dissolved in an acid solution and mixed with concrete. A survey of the 

concrete monoliths containing the paint solution showed that contaminant levels were below 
DOE residual surface contamination guidelines listed in Table I-1. The monoliths were left 
onsite, with the concurrence of the property owner and the State of Massachusetts (Exh. II, Ref. 
15). The wooden decking of the crane was removed and decontaminated using the same 
technique that was used on the crane. The decontaminated boards were also left onsite. 
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3.2.2 Overhead Trusses 
 

HEPA vacuums were used to remove contaminated dust from the upper horizontal 
surfaces of trusses in the main bay of Building 23 between trusses 1 and 8 (Figure I-2). In one 
area of truss 2, abrasive decontamination was required to meet the supplemental limits set for 
CHV. The radioactively contaminated dust generated during the operation was stabilized in 
concrete to eliminate the potential for fugitive dust during the transport and handling of the 
waste. The concrete/dust was then placed in an intermodal container for shipment to a licensed 
disposal facility. 
 
3.2.3 Horizontal Interior Wall Surfaces 
 

Horizontal surfaces on the walls of the main bay between columns 1 and 8, including the 
crane rail, window sills, radiators, and a large pipe on the north wall, were decontaminated with a 
HEPA vacuum (Figure I-2). Preliminary hazard assessment calculations indicated that the 
contamination on the wall would not contribute significantly to the dose to a future demolition 
worker, but the horizontal surfaces were decontaminated as part of FUSRAP's objective of 
keeping exposure to radioactivity as low as reasonably achievable (ALARA). The radioactive 
dust generated during the operation was solidified in concrete to eliminate the potential for 
fugitive dust during the transport and handling of the waste. The concrete/dust was then placed in 
an intermodal container for shipment to a licensed disposal facility. 
 
3.2.4 Floor 
 

A backhoe and skid steer loader equipped with a hoe-ram attachment were used to 
remove the wooden block and concrete pads above the base slab in the main bay and the B-series 
rooms on the south side of the building from column 1 to column 8 (Figure I-2). The wooden 
blocks and concrete pads were considered clean material based on volumetric sampling results 
from characterization (Exh. II, Ref. 12) and were left onsite, with the concurrence of the property 
owner. The floor was vacuumed with HEPA vacuums and the dust collected. Self-tapping steel 
floor anchors were removed with a jackhammer and surveyed. Any floor anchors containing 
above-background contamination were placed in an intermodal container for shipment to a 
licensed disposal facility. Areas of the floor that required further decontamination were 
mechanically cleaned with side grinders equipped with vacuum shrouds connected to HEPA 
vacuums. 
 

During the survey of the floor, it was determined that part of the ramp at the west 
equipment door of Building 23 needed to be removed to provide access to contamination under 
the ramp. The portions of the ramp requiring removal were broken up with a jackhammer and a 
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skid steer loader equipped with a hoe-ram attachment. Shovels were then used to remove the 
contaminated soil below the ramp. All radioactively contaminated dust collected during the 
decontamination of the floor was mixed with concrete to eliminate the potential for fugitive dust 
during the transport and handling of waste. The concrete/dust was then placed in an intermodal 
container for shipment to a licensed disposal facility. 
 
3.2.5 Drain Line 
 

A ductile iron drain line discovered in Room B4 after removal of the wooden blocks was 
determined to be radioactively contaminated above criteria. The drain line was removed by 
breaking the concrete with jackhammers and a skid steer loader equipped with a hoe-ram 
attachment. Lead seals in the joints of the pipe were segregated by breaking the pipe away from 
the seal. A total of 145 ft of 4-in. drain line was removed and placed in the intermodal container 
for shipment to the disposal facility. The lead seals were surveyed, released, and taken to a local 
lead recycling company. 
 
3.3 VOLUME REDUCTION 
 

Volume reduction, waste minimization, and cost-saving techniques employed during the 
remedial action included segregation, sampling, and surveying of the wastes. Specific examples 
of waste minimization and cost-saving measures at CHV are described below: 
 

• Concrete and debris were surveyed to determine whether contaminant levels were 
above criteria. The material below criteria was placed inside the building and left 
onsite, with property owner concurrence. 

 
• Paint removed from the crane was treated by acid dissolution and solidified with 

concrete to reduce the content of leachable lead to the extent that toxicity 
characteristic leaching procedure (TCLP) results were below the limits specified 
by RCRA. The levels of lead in the resulting concrete monoliths were determined 
to be below cleanup guidelines, and the monoliths were left onsite, with 
concurrence of the property owner and the State of Massachusetts (Exh. II, Ref 
15). 

 
• Remediation workers wore washable Protech-2000 coveralls rather than standard 

Tyvek protective clothing. Using the washable coveralls reduced waste volumes 
associated with disposable protective clothing. An additional advantage was that 
workers found the Protech-2000 fabric coveralls more comfortable to wear than 
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Tyveks. Interstate Nuclear Services was contracted to provide laundry service for 
the washable protective clothing. 

 
• An Eberline PCM-2 personnel contamination monitor was used at the access 

control point instead of a standard manual frisk, reducing the time required to 
ensure that workers exiting the controlled area are not contaminated. The PCM-2 
monitor completes the contamination check in one minute; a standard hand frisk 
takes approximately five minutes. The PCM-2 also ensures a more consistent exit 
survey than the conventional hand frisk performed by an individual. 

 
3.4 POST-REMEDIAL ACTION MEASUREMENTS 
 

After each portion of the property was decontaminated, a radiological survey of the area 
was conducted to confirm that all radioactive contamination above cleanup criteria had been 
removed. Initial post-remedial action surveys were conducted by the radiological support 
subcontractor (RSS), Thermo Nutech Services, on behalf of the project management contractor, 
BNI. Figures delineating the surveyed areas and tables containing complete survey results are 
included in the post-remedial action report for CHV (Exh. II, Ref 17). Techniques used during 
post-remediation and verification surveys included direct surface and transferable contamination 
measurements, external gamma exposure rate measurements, and soil sampling. The initial post-
remediation surveys were conducted in accordance with RSS procedures and BNI instruction 
guides. The IVC, Oak Ridge National Laboratory (ORNL), performed independent verification 
surveys of the floor, trusses, and bridge crane using survey techniques that were similar or 
identical to those used by the RSS. IVC survey data for CHV are presented in a separate 
verification report (Exh. II, Ref 19). 
 

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

 
External gamma radiation exposure rates were measured at 26 locations. Measurements 

were taken at 1 m (3 ft) above the ground surface with a pressurized ionization chamber (PIC). 
Direct-contact beta-gamma measurements were obtained with Geiger-Mueller counters; direct-
contact alpha measurements were obtained with alpha scintillation detectors. Direct 
measurements were obtained by placing the probe on the surface to be surveyed and allowing 
counts to accumulate for at least 30 seconds on a scaler that was attached to the probes. 
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Measurements were converted, using appropriate calibration and conversion factors, to dpm/ 100 
cm2 and compared with the DOE guidelines. 
 

Transferable alpha and beta-gamma contamination was determined by wiping a 100-cm2 
(15.5 -in.2) area with a smear and measuring alpha emissions from the smear with an alpha 
scintillation counter and a Geiger-Mueller counter, respectively. Transferable contamination was 
measured, at a minimum, at any location that exhibited direct alpha or beta-gamma 
contamination above the guideline for removable contamination (1,000 dpm/100 cm2). Post-
remedial action survey data for each area that was decontaminated are discussed in the following 
sections. 
 
3.4.1 10-Ton Bridge Crane 
 

Post-remedial action activities for the crane included surveys of direct and transferable 
contamination and sampling of paint and dust residues to determine whether the waste exhibited 
RCRA characteristics. A total of 169 locations were surveyed. Direct alpha and beta-gamma 
average surface contamination readings were 44 dpm/100 cm2 and 520 dpm/100 cm2, 
respectively. Average removable alpha and beta-gamma readings were 3 dpm/100 cm2 and 42 
dpm/100 cm2, respectively. These readings indicate that the crane was decontaminated to levels 
that were in compliance with DOE residual removable contamination guidelines listed in Table 
I-1. 
 
3.4.2 Overhead Trusses 
 

Surveys of fixed and removable contamination were conducted on the trusses to 
determine the effectiveness of the decontamination effort. The maximum fixed average per truss 
for alpha contamination was 2,114 dpm/100 cm2; for beta-gamma contamination, the average 
was 12,261 dpm/100 cm2. Both of these readings, which were from truss 2, were below the 
supplemental limit of 15,000 dpm/100 cm2 average per truss. All measurements of removable 
contamination were less than 1,000 dpm/100 cm2. An additional survey conducted on non-
horizontal surfaces and between welded angles of the trusses confirmed that the supplemental 
limits had not been exceeded and that these areas did not require decontamination. 
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3.4.3 Horizontal Interior Wall Surfaces 
 

The ALARA approach to decontamination of the horizontal wall surfaces was to remove 
contamination that exhibited a potential for resuspension or migration. The maximum and 
average removable alpha measurements for the west wall were 164 dpm/100 cm2 and 17 
dpm/100 cm2; measurements for the north wall were 8 50 dpm/100 cm2 and 3 5 dpm/100 cm2; 
and measurements for the south wall were 111 dpm/100 cm2 and 17 dpm/100 cm,2. The 
maximum and average removable beta-gamma measurements for the west wall were 191 
dpm/100 cm2 and 70 dpm/100 cm2; measurements for the north wall were 3,197 dpm/100 cm2 
and 58 dpm/100 cm2; and measurements for the south wall were 319 dpm/100 cm2 and 45 
dpm/100 cm2. Except for a single reading on the north wall, all measurements were below the 
criterion of 1,000 dpm/100 cm2 for removable contamination. 
 
3.4.4 Floor 
 

All survey results for the floor were below DOE 5400.5 criteria. The average fixed beta-
gamma reading was 914 dpm/100 cm2; the minimum was -872 dpm/100 cm2; and the maximum 
was 4,934 dpm/100 cm2. (Negative numbers indicate that the measurement was less than the 
minimum detectable activity and that after background was subtracted, the numerical value was 
negative.) A soil sample was also collected in the area where part of the west equipment door 
ramp was removed. Analytical results were 2.0 pCi/g for uranium-238; 0.47 pCi/g for radium-
226; and 0.41 pCi/g for thorium-232. A site-specific uranium guideline for CHV was not 
developed; however, the level detected was well below the guidelines of 35 to 50 pCi/g typically 
derived for FUSRAP sites. Levels of radium-226 and thorium-232 were below the DOE 5400.5 
criterion of 5 pCi/g for surface soils. 
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3.4.5 Drain Line 
 

Following removal of 145 ft of 4-in. drain line in room B-4, three composite soil samples 
were collected in the trench to determine whether the decontamination effort was successful. 
Maximum levels detected were 0.62 pCi/g for uranium-238; 0.47 pCi/g for radium-226; and 
0.50 pCi/g for thorium-232. A site-specific uranium guideline for CHV was not determined; 
however the results are well below the guideline of 35 to 50 pCi/g typically used for FUSRAP 
sites. The contaminated drain piping was placed in an intermodal container and shipped to a 
licensed disposal facility. 
 
3.5 VERIFICATION ACTIVITIES 
 

After remedial activities were completed, the IVC conducted a survey to verify that the 
site had been remediated to levels meeting cleanup criteria. The objective of the independent 
verification survey was to confirm that surveys, sampling, and analysis conducted during the 
remedial action process provided an accurate and complete description of the radiological status 
of the property. 
 

IVC activities included reviewing the final radiological survey and soil data, conducting a 
visual inspection of the site, and performing radiological surveys and sampling. When 
verification activities were completed, the IVC prepared a verification report and submitted it to 
DOE (Exh. II, Ref. 19). 
 

Due to the demolition and removal of Building 23, a second verification survey was 
performed to verify that the demolition activities did not redistribute any of the structural 
contamination. This survey was performed in May 2003. After completion of survey activities, 
the IVC prepared a verification report and submitted it to DOE (Exh. II, Ref. 21). 
 
3.6 PUBLIC AND OCCUPATIONAL EXPOSURE 
 

In accordance with the site-specific safety and health work instruction for CHV, 
engineering and administrative controls (such as dust control and hazardous work permits) and 
personal protective equipment (PPE) were used during remedial action to protect remediation 
workers and members of the public from potential exposure to radiation in excess of applicable 
standards. 
 

All personnel working in contaminated areas were required to wear protective coveralls, 
hard hats, safety glasses, hearing protection, boots, and gloves. If conditions warranted, 
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additional PPE (e.g., face shields) was used. Site conditions did not necessitate the use of worker 
respiratory protection except in the HEPA vacuum changeout tent. 

 
Workers leaving radioactively restricted work areas were scanned at the control point by 

a personnel contamination monitor followed by a hand and foot frisk. This ensured that 
protective clothing was not contaminated and prevented the spread of contamination to clean 
areas. 
Potential exposure pathways for workers and members of the public were inhalation and 
ingestion of radioactively contaminated airborne dust generated during mechanical 
decontamination and excavation. HEPA filtration units were used to control the spread of dust 
and minimize the potential for contaminants to become airborne. In addition, a fine water mist 
was sprayed to control dust during removal of the floor and during transport of material to 
intermodal containers. All equipment used in the controlled area was surveyed before being 
released from the site. 
 

Particulate air monitoring devices were placed in the areas being remediated at 
monitoring locations selected to provide data for the worst-case scenario. Uranium-238 
concentrations ranging from 1.5 x 10-14 to 5.8 x 10-13 µCi/mL were conservatively derived by 
collecting air particulate samples daily from lapel air samplers worn by workers. After 
determination of gross activity per unit volume of air passed through the filter, uranium-238 was 
assumed to be the source of all activity on the filter. The derived air concentrations were then 
compared with the applicable DOE guideline of 2.0 x 10-11 µCi/mL for occupational exposures 
to airborne uranium-238 (DOE Order 5480.11, Radiation Protection for Occupational Workers, 
July 1989). 
 

Area air particulate sampling was also performed adjacent to areas being remediated to 
ensure that no member of the general public was exposed to radioactivity above guidelines. 
Because all remediation took place within Building 23 and there were no open vents in the 
building, it was determined that area air particulate monitoring was not required for the exterior 
of the building. An Eberline RAS-1 high-volume monitor was used and collected daily and 
counted after four days to allow for radon decay. The limits specified in DOE Order 5400.5 are 
derived concentration guides (DCGs); a DCG is the concentration of a particular radionuclide 
that would provide an effective dose equivalent of 100 mrem/y (the DOE basic dose limit) to an 
individual continuously exposed to the radionuclide by one pathway for an entire year. Uranium-
238 concentrations measured by area particulate monitors ranged from 1.5 x 10-15 to 3.1 x 1013 
µCi/mL. The DCG for uranium-238 is 2.0 x 10-12 µCi/mL. 
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3.7 COSTS 
 

The final costs associated with the remedial action performed at the subject property are 
presented in Table 1-3. 
 

Table I-3 
Cost of Remedial Action at the Chapman Valve Site 

 
Description Amount 

Direct Costs  $269,000 
Radiological Laboratory/HP Support  184,000 
Chemical Laboratory  11,000 
Direct Hire Labor  273,000 
Transportation  12,000 
Disposal  24,000 
Final Engineering Reports  51,000 
Home Office Support  143,500 
  
Total RA Costs  $968,000 
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4.0 CONCLUSION 
 

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

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT II: 
 

DOCUMENTS SUPPORTING THE CERTIFICATION OF  
THE REMEDIAL ACTION PERFORMED AT THE  

CHAPMAN VALVE SITE 
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1.0 INTRODUCTION 
 

The material in Exhibit 11 consists of documents supporting DOE certification that 
conditions at the subject property are in compliance with radiological guidelines and standards in 
effect at the conclusion of remedial action. It consists of the letters, memos, and reports that 
were produced to document the entire remedial action process, from designation of the property 
for cleanup under FUSRAP to the certification that no radiological restrictions limit the future 
use of the site. Exhibit I of this docket should be consulted for a brief history of the origin of site 
contamination, radiological characterization, the remedial action performed, and post-remedial 
action verification activities. 
 

2.0 FUSRAP GENERAL 
 
1. DOE, "Description of Formerly Utilized Sites Remedial Action Program," ORO-777, 

Oak Ridge, Tenn., September 1980. 
 
2. DOE, FUSRAP Summary Protocol, CCN1 35692 and 046176, Oak Ridge, Tenn., March 

1986. 
 
3. DOE, "FUSRAP Designation/Elimination Protocol," Supplement No. l to the FUSRAP 

Summary Protocol, CCN 35692, Oak Ridge, Tenn., January 1986. 
 
4. DOE, "FUSRAP Verification and Certification Protocol," Supplement No. 2 to the 

FUSRAP Summary Protocol, Rev. l, CCN 35692, November 1985. 
 

3.0 DESIGNATION DOCUMENTATION 
 
5. Memorandum, W. A. Williams (DOE-HQ) to File, "Authority Determination-Former 

Chapman Valve Manufacturing Company Facility, Indian Orchard, Massachusetts," CCN 
098808, December 15, 1992. 

 
6. Memorandum, James W. Wagoner II (DOE-HQ) to L. Price (DOE-OR), "Authorization 

for Remedial Action at the Chapman Valve Manufacturing Company Facility, Indian 
Orchard, Massachusetts," CCN 098808, December 15;1992 [Attachment: "Designation 
Summary for Chapman Valve Manufacturing, Indian Orchard, Massachusetts"]. 

 

                                                           
1 Communications Control Registry (CCN). 
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4.0 DECONTAMINATION CRITERIA 
 
7. DOE Order 5400.5, Radiation Protection of the Public and the Environment, Chapter IV, 

"Residual Radioactive Material," CNN 067327, Office of Environment, Safety, and 
Health, Washington, D.C., February 1990. 

 
8. DOE, "Design Criteria for Formerly Utilized Sites Remedial Action Program (FUSRAP) 

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

 
9. Memorandum from J. W. Wagoner (DOE-HQ) to L. Price (DOE-FSRD), "Supplemental 

Limits for Residual Uranium at the Chapman Valve Site, Indian Orchard, 
Massachusetts," CCN 132753, July 27, 1995. 

 
10. Memorandum from A.S. Johnson (DOE-HQ) to L. Price (DOE-FSRD), "Supplemental 

Limits for Residual Uranium at the Chapman Valve Site," CCN 144918, July 31, 1996 
[Attachment: Bechtel National Inc., (BNI), "Chapman Valve Site - Draft Technical 
Memorandum Post Remedial Action Report," CCN 143419, June 20,1996]. 

 
11. BNI, "Hazard Assessment for Chapman Valve, Rev. 2, Calculation Number 133-CV-

001," December 19, 1995. 
 

5.0 RADIOLOGICAL CHARACTERIZATION REPORTS 
 
12. BNI, "Technical Study for the Remedial Action at the Chapman Valve Site, Indian 

Orchard, Massachusetts," CCN 132076 and 129507," Oak Ridge, Tenn., May 1995 
[Attachment: BNI, "FUSRAP Technical Memorandum -- Chapman Valve 
Characterization Results," May 8,1995]. 

 
13. Oak Ridge National Laboratory (ORNL), "Results of the Radiological Survey at the 

Former Chapman Valve Manufacturing Company, Indian Orchard, Massachusetts," 
ORNLIRASA-9211, CCN 098808, Oak Ridge, Tenn., July 1992. 

 
6.0 REGULATORY DOCUMENTATION 

 
14. Memorandum, Robert W. Poe (Assistant Manager for Environment, Safety and Quality) 

to Robert D. Dempsey (Assistant Manager for Environmental Management, EW-90), 
"Categorical Exclusion (CX) Determination-Removal Action at the Former Chapman 
Valve Manufacturing Company," CCN 131479, June 19, 1995. 
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15. Massachusetts Department of Environmental Protection, "Very Small Quantity Generator 
of Hazardous Waste Registration," CCN 132040, June 30, 1995. 

 
7.0 REAL ESTATE LICENSES 

 
16. Letter from Katy Kates (DOE Realty Officer) to Anthony D. Pantaleoni (Vice President, 

Crane Company), "Real Estate License REORDOER-7-95-0139, Chapman Valve Mfg. 
Co., Indian Orchard, MA," CCN 130873, June 6, 1995. 

 
8.0 POST-REMEDIAL ACTION REPORTS 

 
17. Bechtel National Inc., "Post-Remedial Action Report for the Chapman Valve Site, Indian 

Orchard, Massachusetts," DOE/OR/21949-408, CCN 148447, Oak Ridge, Tenn., 
November, 1996. 

9.0 VERIFICATION DOCUMENTATION 
 
18. Letter from R. E. Rodriguez (ORNL) to Dr. W. Alexander Williams (DOE-HQ), 

"Chapman Valve Manufacturing Company, Indian Orchard, Massachusetts," CCN 
134984, October 2, 1995. 

 
19. Oak Ridge National Laboratory, "Results of the Independent Radiological Verification 

Survey at the Former Chapman Valve Manufacturing Company, Indian Orchard, 
Massachusetts," ORNL/RASA-95/17; CCN 133-LOA-TAA-0001, May 1997. 

 
20. Memorandum from L. Price (DOE-FSRD) to J.W. Wagoner (DOE-HQ), "Chapman 

Valve - Remediation Success Definition," CCN 133219, June 9, 1995. 
 
21. Letter from M. Murray (ORNL) to Tomiann McDaniel (USACE), "Final Radiological 

Verification Survey at the Chapman Valve Site, Indian Orchard, Massachusetts," 191-
LOA-GET00060, July l, 2003 

 
10.0 REGULATOR COMMENTS ON REMEDIAL ACTION 

 
22. Letter from J. Kopotic (DOE-FSRD) to S. Ball (Massachusetts Department of 

Environmental Protection) and T. 0' Connell (Massachusetts Department of Public Health 
and Radiation Control Program), "Chapman Valve Site - Transmittal of Data and 
Remedial Action Approach" CCN 130172 and 131182, May 22, 1995 [See Reference 
No. 11]. 
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23. Letter from A. Weinberg [Massachusetts Department of Environmental Protection 
(MDEP)] to A. Pantaleoni (Crane Co.), "Concurrence with DOE Remedial Action Plan," 
CCN 131136, June 15, 1995. 

 
24. Letter from T. F. O'Connell (Massachusetts Department of Health) to J. Kopotic (DOE-

FSRD), "Concurrence with DOE Remedial Action Plan," CCN 131136, June 14, 1995. 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT III: 
 

FEDERAL REGISTER DOCUMENTS 
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1.0 DOE STATEMENT OF CERTIFICATION 
 

This section contains the statement of certification issued by the Department of Energy 
that the subject property is in compliance with radiological guidelines in effect at the conclusion 
of remedial action. 
 



 

 

 

Statement of Certification: Chapman Valve Site 
in Indian Orchard, Massachusetts 

 
The DOE, the Oak Ridge Operations Office, the Office of Environmental Management, the Oak 

Ridge Reservation, the Remediation Management Group, and the U.S. DOE Office of 

Environmental Management (EM), Core Technical Group (EM-23), has reviewed and analyzed 

the radiological data obtained following remedial action at the Chapman Waive site in Indian 

Orchard, Massachusetts, (Deed Book 2891, Page 53, in the records of Hampden County, 

Massachusetts). Based on the analysis of all data collected, including post-remedial action 

surveys, DOE certifies that any residual contamination remaining onsite at the time remedial 

actions were completed falls within DOE radiological decontamination criteria and standards for 

use of the property without radiological restrictions. This certification of compliance provides 

assurance that reasonably foreseeable future use of the site will result in no radiological exposure 

above DOE radiological criteria and standards for protecting members of the general public and 

occupants of the property. 

 

Property owned by:  The Crane Company, 100 First Stamford Place, Stamford, Connecticut 

06902. 

 

Issued in Germantown, Maryland, on January 14, 2004. 

 
 
 
 
 
Robert Goldsmith 
Director, Core Technical Group 
Environmental Cleanup and Acceleration 
Office of Environmental Management 
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2.0 FEDERAL REGISTER NOTICE OF CERTIFICATION 
 

This section contains a copy of the published Federal Register notice announcing the 
completion of remedial action, with accompanying statement of certification issued by the 
Department of Energy. 
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Advanced Scientific Computing Research 
for closely related research in computer 
science and/or applied mathematics. 
Applications may request support for up to 
three years, with out-year support contingent 
on the availability of funds and satisfactory 
progress. To support multi-disciplinary, 
multi-institutional efforts, annual funding 
levels of up to $1 million may be requested 
for the scientific application work and up to 
$200,000 per year for the Scientific 
Application Partnership Program work. 

As required by the SC grant application 
guide, applicants must submit their budgets 
using the Budget Page (DOE Form 4620.1) 
with one Budget Page for each year of 
requested funding. The requested funding for 
the proposed work in computer science and 
applied mathematics should be included on a 
separate Budget Page. However, applicants 
are also requested to list the proposed 
computer science and applied mathematics 
costs separately in an appendix, as the Office 
of Advanced Scientific Computing Research 
may support this part of the work (up to 
about 20 percent of the total project cost). 
The Office of Fusion Energy Sciences 
expects to fund two or three centers, 
depending on the size of the awards. 
Applications 

Applications will be subjected to scientific 
merit review (peer review) and will be 
evaluated against the following criteria listed 
in descending order of importance as 
codified in 10 CFR part 605.10(4) 
(http://www.science.doe.govl 
productionlgrantsl605index.html): 

1.  Scientific and/or technical merit of the 
project; 

2.  Appropriateness of the proposed 
method or approach; 

3.  Competency of the applicant's 
personnel and adequacy of the proposed 
resources; and 

4.  Reasonableness and appropriateness of 
the proposed budget. The evaluation under 
the first criterion in 10 CFR part 605.10(4), 
Scientific and Technical Merit, will pay 
particular attention to: 

(a)  The importance of the proposed 
project to the mission of the Office of Fusion 
Energy Sciences; 

(b)  The potential of the proposed project 
to advance the state-of-the-art in 
computational modeling and simulation of 
plasma behavior; and 

(c)  The need for extraordinary computing 
resources to address problems of critical 
scientific importance to the fusion program 
and the demonstrated abilities of the 
applicants to use terascale computers. 

The evaluation under item 2, 
Appropriateness of the Proposed Method or 
Approach, will also consider the following 
elements related to quality of planning and 
management: 

(a) If the project involves more than one 
scientific code, how the use of multiple 
codes will contribute to a coherent set of 
scientific objectives that are more readily 
achieved through the use of multiple codes; 

(b) Soundness of the plan for effective 
management of the project; 

(c) Quality of plan for ensuring 
communication with math and computer 
science projects and with other relevant 
SciDAC projects; 

(d) Viability of plan for verifying and 
validating the models developed, including 
close coupling with experiments for ultimate 
validation; and 

(e) Quality and clarity of proposed work 
schedule and deliverables. 

Note that external peer reviewers are 
selected with regard to both their scientific 
expertise and the absence of conflict-of-
interest issues. Non-federal reviewers may 
be used, and submission of an application 
constitutes agreement that this is acceptable 
to the investigator(s) and the submitting 
institution. 

General information about development 
and submission of applications, eligibility, 
limitations, evaluations and selection 
processes, and other policies and procedures 
may be found in the Application Guide for 
the Office of Science (SC) Financial 
Assistance Program and in 10 CFR part 605. 
Electronic access to SC's Financial 
Assistance Guide and required forms is made 
available via the Internet using the following 
Web site address: http:// www.science. 
doe.gov/production/grants/grants.html. 

In addition, for this notice, project 
descriptions must be 25 pages or less, 
including tables and figures, but excluding 
attachments. The application must also 
contain an abstract or project summary on a 
separate page with the name of the principal 
investigator, mailing address, phone, FAX, 
and email listed. The application must also 
include letters of commitment from all non-
funded collaborators (briefly describing the 
intended contribution of each to the 
research), and short curriculum vitae for the 
principal investigator and any co-PIs. 

The Catalog of Federal Domestic 
Assistance Number for this program is 
81.049, and the solicitation control  
number is ERFAP 10 CFR art 605. 

Issued in Washington, DC on: January 14, 
2004. 
John A. Alleva, 
Director. Grants Fr Contracts Division, 
Office of Science. 
[FR Doc. 04-1201 Filed 1-20-04; 8:45 am] 
BILLING CODE 6454-01-P 
 
 
DEPARTMENT OF ENERGY 
 
Certification of the Radiological 
Condition of the Chapman Valve in 
Indian Orchard, MA 
 
AGENCY: U.S. Department of Energy. 
ACTION: Notice of certification. 
 
SUMMARY: The Department of Energy 
(DOE) has completed remedial actions to 
decontaminate the Chapman Valve site in 
Indian Orchard, Massachusetts. This 
property formerly was found to contain 
quantities of radioactive material from 
activities conducted for the Atomic Energy 
Commission's (AEC) Brookhaven National 
Laboratory (BNL) during the mid-1940s. 
Based on the analysis of all data collected, 
DOE has concluded that the property is in 
compliance with DOE radiological 
decontamination criteria and standards, and 
that no radiological restrictions on the use of 
the property are required 
ADDRESSES: The certification docket is 
available at the following locations: 
U.S. Department of Energy, Public Reading 

Room, Room 1E-190, Forrestal Building, 
1000 Independence Avenue, SW., 
Washington, DC 20585; 

U.S. Department of Energy, DOE 
Information Center, 475 Oak Ridge 
Turnpike, Oak Ridge, Tennessee 37831; 
Springfield Museum and Library, 220 
State Street, Springfield, Massachusetts 
01103. 

FOR FURTHER INFORMATION, CONTACT: 
Donald Mackenzie, Health Physicist, U.S. 
Department of Energy, Core Technical 
Group, EM-23/Cloverleaf Building, 1000 
Independence Avenue, SW., Washington, 
DC 20585-2040. Telephone Number: (301) 
903-7426. Fax Number: (301) 903-2385. 
SUPPLEMENTARY INFORMATION: The U.S. 
DOE, Oak Ridge Operations Office (OR), 
Office of Environmental Management, has 
conducted remedial action at the Chapman 
Valve site in Indian Orchard, Massachusetts, 
under the Formerly Utilized Sites Remedial 
Action Program (FUSRAP). The objective of 
the program is to identify and remediate, or 
otherwise control, sites where residual 
radioactive contamination remains from 
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activities carried out under contract to the 
Manhattan Engineer District (MED)/AEC 
during the early years of the nation's atomic 
energy program. In October 1997, the 
Energy and Water Appropriations Act, 1998 
transferred responsibility for management of 
the FUSRAP program to the U.S. Army 
Corps of Engineers (U.S. ACE). Completion 
of the certification process was delayed 
pending preparation of a Memorandum of 
Understanding (MOU) between the DOE and 
the U.S. ACE with regard to completed, 
remediated sites such as the Chapman Valve 
property. The MOU between the U.S. DOE 
and the U.S. ACE regarding Program 
Administration and Execution of the 
FUSRAP program was signed by the parties 
in March 1999. Funding to proceed with the 
completion of DOE closure documentation 
for several FUSRAP sites, including the 
Chapman Valve site, was obtained from the 
U.S. ACE in late 2000. The closure 
documentation for these sites will document 
the cleanup and inform the public of their 
successful decontamination of radioactive 
contamination. 

The Chapman Valve site was formerly 
owned and operated by the Chapman Valve 
Manufacturing Company. In 1948, the 
company set-aside approximately one-third 
of an area known as Department 40 in the 
western end of Building 23 for the 
machining of uranium rods for the AEC's 
BNL. Segregation of the area from other 
parts of the facility was achieved by 
installing a floor to ceiling wooden partition 
that was more than 50 feet high. Special 
modifications to the facility included 
building shields, quenching tanks, suction 
systems, cranes, and ductwork. Uranium 
operations were terminated on November 8, 
1948. After the contract was completed, the 
company had in its possession over 27,000 
pounds of metal scrap, oxides, and 
sweepings. This material was identified for 
removal several months after contract 
completion. 

The Oak Ridge National Laboratory 
(ORNL) personnel indicated in a 1991 
survey report that the residual uranium 
contamination found at the Chapman Valve 
site was typical of MEDIAEC operations. 
This survey indicated that the contamination 
was limited to the interior of the segregated 
area within Department 40 and included 
floors, walls, and overhead beams. 
Following a review of files, it was concluded 
there are no indications that work with 
uranium metal was conducted at the site after 
the AEC operations were terminated. 

In November and December 1994, 
additional radiological surveys were 
performed to supplement and refine 

survey information. Characterization 
findings confirm the presence of 
contamination located predominantly in the 
western end of Building 23. In addition to 
confirming the ORNL survey results, these 
findings were in agreement with historical 
process information obtained during 
interviews conducted with a former 
Chapman Valve supervisor. Based on this 
characterization data, DOE conducted 
remedial action at the Chapman Valve site 
from July to September 1995. 

Post-remedial action surveys conducted in 
1995 have demonstrated, and the DOE has 
certified, that the subject property is in 
compliance with the DOE radiological 
decontamination criteria and standards in 
effect at the conclusion of remedial action. 
These standards are established to protect 
members of the general public and occupants 
of the site, and to ensure that reasonably 
foreseeable future use of the site will result 
in no radiological exposure above applicable 
guidelines. Accordingly, this property is 
released from the FUSRAP program. These 
findings are supported by the DOE's 
Certification Docket for the Remedial Action 
Performed at the Chapman Valve site in 
Indian Orchard, Massachusetts. The DOE 
makes no representation regarding the 
condition of the site as a result of activities 
conducted subsequent to DOE's post-
remedial action surveys. 

The Certification Docket will be available 
for review between 9 a.m. and 4 p.m., 
Monday through Friday (except Federal 
holidays), in the DOE Public Reading Room 
located in 1E-190 of the Forrestal Building, 
1000 Independence Avenue, SW., 
Washington, DC. Copies of the Certification 
Docket will also be available in the DOE 
Public Reading Room, U.S. Department of 
Energy, Oak Ridge Operations Office, 200 
Administration Road, Oak Ridge, Tennessee, 
and the Springfield Museum and Library, 
200 State Street, Springfield, Massachusetts. 

The DOE, through the Acting Office 
Director, Core Technical Group (EM-23), 
Deputy Assistant Secretary for 
Environmental Cleanup and  
Acceleration (EM-20), the Assistant 
Secretary for the Office Environmental 
Management (EM), has issued the  
following statement: 
Statement of Certification: Chapman 
Valve Site in Indian Orchard, 
Massachusetts 

The DOE, the Oak Ridge Operations 
Office, the Office of Environmental 
Management, the Oak Ridge  
Reservation, the Remediation  
Management Group, and the U.S. DOE 

Office of Environmental Management (EM), 
Core Technical Group (EM-23), has 
reviewed and analyzed the radiological data 
obtained following remedial action at the 
Chapman Valve site in Indian Orchard, 
Massachusetts, (Deed Book 2891, Page 53, 
in the records of Hampden County, 
Massachusetts). Based on the analysis of all 
data collected, including post- - remedial 
action surveys, DOE certifies that any 
residual contamination remaining onsite at 
the time remedial actions were completed 
falls within DOE radiological 
decontamination criteria and standards for 
use of the property without radiological 
restrictions. This certification of compliance 
provides assurance that reasonably 
foreseeable future use of the site will result 
in no radiological exposure above DOE 
radiological criteria and standards for 
protecting members of the general public and 
occupants of the property. 

Property owned by: The Crane Company, 
100 First Stamford Place, Stamford, 
Connecticut 06902. 

Issued in Germantown, Maryland, on 
January 14, 2004. 
Robert Goldsmith, 
Director, Core Technical Group, 
Environmental Cleanup and Acceleration. 
Office of Environmental Management. 
[FR Doc. 04-1203 Filed 1-20-04; 8:45 am] 
BILLING CODE 6450-01-P 
 
 
DEPARTMENT OF ENERGY 
 
Energy Information Administration 
 
Policy Statement; Disclosure Limitation 
Policy for Statistical Information Based 
on Petroleum Supply Reporting System 
Survey Data 
 
AGENCY: Energy Information Administration 
(EIA), Department of Energy (DOE). 
ACTION: Policy statement. Disclosure 
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releasing



Description of the Formerly Utilized 
Sites Remedial Action Program 

. . United States 
Depafi.Fent of Energy 



DISClANblER 

7hir book ‘was prepared u an aaunt of work aponwed by an agency of the United 
States Government Neither the United States Government nor any agency thereof, nor any 
of their employees, makes my wwanty, express or implied. or assumea any legal liability ox 
responsibility for the rccuracy, completeness, or usefulness of any information, ~ppurtus, 
product, or process disclosed. or represents that its use would not infringe privately owned 
rights Refcrena herein to my specific commerdal produd, ptoau, or rrvfa by trsde 
name, trademark, mmufacturer, or otherwise, doer not necermily amtitute or imply kr 
endorsement, recommendation, or favoring by tht United States Government or any agency 
thatof. The views and opiniora of authors exprwed herein do not ncccstuily atate or 
reflect those of the United Stata Government or ury agency therwf.” 

This report has been reproduced directly from the best available copy. 

Available from the National Technical Information Setice, U. S. Department of 
Commerce, Springfield, Virginia 22 161. 

Price Paper Copy $8.00 
bfkroflche $350 



ORO-777 
Distribution Catqory UC-70 

DESCRIPTION OF THE FORMERLY UTILIZED 
SITES REMEDIAL ACTION PROGRAM 

Notice:’ This document contains information of a 
preliminary nature; it is subject to revision or 
correction and therefore may not represent a final 
report. 

US. DEPARTMENT OF ENERGY 
Oak Ridge Operations 

P.O. Box E 
Oak Ridge, Tennessee 37830 

. 

September 1980 

. * 



I 1.0 INTRODUCTION 

2.0 BACKGROUND 

CONTENTS 

Historical Records Review 1 
AEC/ERDA/DOE Site Survey Program 2 
Overview of MED/AEC Activities 2 

3.0 CURRENT STANDARDS 

4.0 LEGISLATIVE AUTHORITY 

Page 

1 

6 

7 

Current Authority -7 
New Authority Needed 9 

FUSRAP PROGRAM DESCRIPTION 

Objectives of Remedial Action 
Scope and Problem Definition 
Approach to Remedial Action 
Status of Sites 

11 

:: 
ii 
18 

ESTIMATED COSTS FOR REMEDIAL ACTION PROGRAM 18 

APPENDIX A: MED/AEC SITE SUMMARY REPORTS 



FIGURES 

1 

2 

3 

Formerly Utilized Sites - Basic Steps Involved in 
the Remedial Action Program 

Location of Sites Requiring or that May Require 
Remedial Action 

Work Schedule and Funding Requirements for Remedial 
Action at MED/AEC Sites 

FUSRAP Cbsts by State and Site 

TABLES 

MED/AEC Sites for Which a Determination Has Been 
Made That Remedial Action is Rquired 

Status of Remedial Action at MED/AEC Sites 

Estimates of Remedial Action Costs by MED/AEC Site 

Page 

13 

21 

23 

24 

19 

20 

22 

iv 



, 

DESCRIPTION OF THE FORMERLY UTILIZED 
SITES REMEDIAL ACTION PROGRAM * 

1.0 Introduction 

The background and the results to date of the Department of Energy program to 
identify and evaluate the radiological conditions at sites formerly utilized by the 
Corps of Engineers’ Manhattan Engineer District (MED) and the U.S. Atomic Energy 
Commission (AEC) are summarized in section 2.0. The sites of concern were 
federally, privately, and institutionally owned and were used primarily for research, 
processing, and storage of uranium and thorium ores, concentrates, or residues. Some 
sites were subsequently released for other purposes without radiological restriction. 
Surveys have been conducted since 1974 to document radiological conditions at such 
sites. Based on radiological surveys, sites are identified in this document that require, 
or are projected to require, temediaI action to remove potential restrictions on the use 
of the property due to the presence of residual low-level radioactive contamination. 
Specific recommendations for each site will result from more detailed environmental 
and engineering surveys to be conducted at those sites and, if necessary, an 
environmental impact assessment or environmental impact statement will be prepared. 
Section 3.0 describes the current standards and guidelines now being used to 
conduct remedial actions. Current authority of the US, Department of Energy (DOE) 
to proceed with remedial actions and the new authority required are summarized in 
section 4.0, A plan to implement the Formerly Utilized Sites Remedial’ Action 
Program (FUSRAP) in accordance with the new authority is presented in section 5.0, 
including the objectives, scope, genera1 approach, and a summary schedule, Key issues 
affecting schedule and cost are discussed in section 6.0. 

2.0 Background 

Historical Records Review -----, 

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

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

*Much of the information presented in this document was extracted from a draft of “A 
Background Report for the Formerly Utilized MED/AEC Sites Remedial Action 
Program,” prepared for the Environmintal Controi Technoiogy Division, Assistant 
Secretary for Environment, US. Department of Energy, by the Aerospace Corporafion, 
March 1980. 



AEC/ERDA/DOE Site Survey Program 

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

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

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

Overview of MED/AEC Activities 

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

On December 31, 1946, the MED was deactivated and its responsibilities were 
transferred to the newly constituted AEC. During the 1942 to 1946 time period, there 
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were more than 10 contractors and several hundred subcontractors involved in the 
production, research, and development operations. These contractors included indus 
trial concerns, universities, and~..other scientific organizations. In contrast to the 
highly centralized operation of the MED, the &-decentralized and established five 
major centers of operation (New York City, New York; Santa Fe, New Mexico; Oak 
Ridge, Tennessee; Hanford, Washington; and Chicago, Illinois). The AEC continued the 
MED practice of contracting with industrial concerns and academic institutions to 
perform the actual operations. 

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

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

African Sources. At the beginning of the nuclear program in the late 1930s and early 
194Os, it was determined that, while there were significant quantities of uranium ore 
avaiJable in Czechoslovakia and Canada, the most important sources, by far, were in 
the mines of the Belgian Congo. The supplies of ore in the United States were not 
considered extensive and, with the growing interest in uranium, Germany ceased ail 
sales of the Czechoslovakian ores. As a result of this, plus the German takeover of 
Belgium and the increased German activity in Africa, the United States, Great Britian, 
and Canada made an all-out effort to obtain as much of the Belgian Congo ore 
(pitchbiende) as quickly as possible to guarantee adequate supplies of uranium for the 
war period. Through activities that began in September 1942, the United States was 
able to purchase all of the above-ground supplies of uranium ore from the Belgian 
Congo. This included 1,200 tons of ore (65 percent uranium) from African tietals’ 
predecessor, Union Miniere, that had been imported to the United States in 1940 and 
stored in the Archer-Daniels Midland Company warehouse, Port Richmond, Staten 
Island, New York, and some 3,000 tons of similar ore still in the Congo. By the end of 
1944, the U.S. Army had received approximately 3,700 tons of Congo ore.* The 
amount of ore being received far exceeded the processing capacity in North America 
at that time, and the ores had to be stored. The MED used three primary storage 
areas: Seneca Ordnance Depot, Romulus, New York; Clinton Engineer Works (now Oak 
Ridge National Laboratory), Clinton, Tennesssee; and Perry Warehouse (Middlesex 
Sampling Plant), Middlesex, New Jersey. The Perry Warehouse also became a 
sampling, weighing, and assaying facility. . 

The MED contracts with African Metals, Inc., involved only the iecoverable uranium 
oxide (U 0 black oxide**) in the ore, 
residue & ?a* . 

African Metals maintained ownership of the 
lllngs that contained radium and other precious met&s. As a result, it 

was necessary for the MED to establish weighing and assaying operations. Initially, 
the weighing and assaying were performed at contractor facilities; however, in 
November 1943, the MED set up a separate sampling program at the Perry Warehouse. 

*0y the end of 1946, MED had contracted for approximately 3,800 tons of U OS from 
over 29,000 tons of African ore containing from 5 to 65 percent uranium oxid . *t? 

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



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

Following weighing and assaying, the ore was shipped to the various refineries to be 
processed to black oxide or sodium diuranate concentrates. Because the tailings were 
owned by African Metals, Inc., the MED was required to store the residues from these 
operations until they could be returned to the owner. These residues from ores 
containing greater than 10 percent U ‘0 
the Perry Warehouse before return s ail 

were stored at the Clinton Engineer Works or 
‘p l nt. Residues from ores containing less than 

10 percent U 0 were stored at the Lake Ontario Ordnance Works (LOOW). Some of 
this residue JQ as eturned to African Metals and some ls still at U.S. storage sites.* 

Canadian Sources. Negotiations to obtain Canadian ore were begun in 1942 with 
Eldorado Gold Mines, Ltd., (later Eldorado Mining and Refining, Ltd.). The Eldorado 
Gold Mines, Ltd., mined uranium ore at their Great Bear Lake mine and refined the 
Canadian ore at their facility at Port Hope, Ontario, By 1944, about 400 tons of the 
oxide had been produced and enough Canadian ore had been mined to produce an 
additional 500 tons of the oxide. By 1946, over 4,000 tons of ore concentrate 
containing over 1,100 tons of U 
the MED. Because the Canadi &I 

O8 in the form of black oxide had been delivered to 
ore was processed to black oxide at the Eldorado 

facility and the entire concentrate was sold to the MED, no weighing and assaying 
program was set up for the Canadian ore. 

. 

Domestic Sources. Most of the uranium in the United States was in carnotite ores on 
the Colorado plateau, but the high-grade deposits had already been mined earlier 
primarily for the radium content. The heavy demand for vanadium during the war also 
created the potential for a practical source of uranium oxide as a by-product of the 
vanadium processing. However, the tailings from vanadium processing were of such 
low uranium content that it was necessary to concentrate them at or near the mine 
prior to their shipment to the processing facilities. The United States Vanadium 
Corporation% concentrated vanadium tailings were stockpiled at Uravan, Colorado, to 
produce a sludge containing 15 to 20 percent black uranium oxide. This sludge was * 
transported directly to the Linde Refinery in Tonawanda, New York. The U.S. 
Vanadium Corporation also had a plant at Durango, Colorado, for processing vanadium 
tailings and sands to produce a sludge. The output from the Durango and Uravan 
facilities went to Grand Junction, Colorado, *+ for processing to “yellow cake” (10 to 
15 percent IJ308) that, in turn, went to the Linde refinery at Tonawanda, New York. 

Concurrent with the U.S. Vanadium Corporation operation, the Vanadium Corporation 
of America processed American ores for vanadium at its plants in Naturita, Colorado, 
and Monticello, Utah.** Most of the slimes (50 percent U 0 by weight) from these 
plants went directly to Vitro Manufacturing Company, a onsburg, Pennsylvania, 2k 

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

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

. 



for processing. A portion of the 5O-percent slime tailings were sold to the government 
and processed at the Uravan facility. By the end of 1944, domestic ore production had 
yielded less than 800 tons of uraniui oxide, and, by-$&e end of 1946, over 1,300 tons of 
uranium oxide had been produced in various concentrations from the domestic sources. 

Uranium Processing Operations and End Use. The initial refining operations consisted 
of mechanical grinding and crushing of the arcs to a sandy materiai. Acid was used to 
dissoive and, hence, extract the uranium. The acid extract was treated with other 
chemicals to precipitate the majority of impurities, and the product was further 
treated to precipitate the uranium. A final roasting and drying operation produced a 
black oxide (U308) or sodium diuranate (Na2U207) concentrate. 

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

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

At the du Pont plant,‘brown oxide (UO ) was made from black oxide and from uranium 
peroxide (UO 2H 0) obtairied from u anium scrap processing. About one-half of the 3 
du Pont output 4 &as from scrap and by-product material, Brown oxide was also 
produced by Harshaw Chemical Company (Cleveland, Ohio), Linde, and Mallinckrodt. 
Brown and orange oxide were in turn refined into green salt (UFq) by du Pont, 
Harshaw, Mallinckrodt, and Linde.* 

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

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

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

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



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

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

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

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

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

3.0 Current Standards 

Throughout this report and in the site summary reports In Appendix A, reference is 
made to “established standards” and current guidelines for contamination and exposure 
levels. These standards/guidelines are as follows: 

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

A- 



0 Surf ace Contamination 
~~ 

*‘Guidelines for Decontamination ‘of %acilities and Equipment Prior to 
Release for Unrestricted Use or Termination of Licenses for By-product, 
Source or Special Nuclear Material,n by the USNRC, November 1976. 

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

Radon Daughter Products and External Gamma Radiation Exposure 

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

In 1972, Congress passed P.L. 92-314 that provided remedial action in 
the community of Grand Junction, Colorado. Regulations implementing 
that law were issued by the AEC, then ERDA, as lOCFR712. P.L. 92-314 
was later extended by P.L. 95-236. 

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

Air and Water Concentrations 

lOCFR20, Appendix B, Table II presents, by nudide, concentration limits 
in both water and air for the general public. The value of the most 
restrictive form, either soluble or insoluble, has been used. 

The EPA has proposed regulations for private uranium mill tailing sites: 4OCFRl92, 
“Interim Cleanup Standards” and “Final Cleanup Standards for Inactive Uranium Mill 
Tailing Sites,” 45FR27366. These standards cover cleanup of open lands and 
contaminated buildings associated with these sites. 

4.0 Legislative Authority 

Current Authority 

Pursuant to the First War Powers Act of I941 and the Atomic Energy Acts of 1946 and 
1954, as amended the MED and its successor, the AEC, conducted during the 1940s and 
1950s a program involving research, development, processing, and production of 
uranium and thorium. This program also inciuded the storage of radioactive ores and 
processing residues, e.g., mill tailings. Virtually all of this work was performed by 
private contractors for the government on land that was either federally, privately, or 
institutionally owned. * ’ 

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

In 1978, Congress passed the Uranium Mill Tailings Radiation Control Act (P.L. 9F 
604) under which the DOE was authorized to enter into cooperative agreements with 
various states for undertaking remedial actions at certain designated inactive former 
uranium mill processing facilities in the United States. The scope of this Act was very 
narrowly drawn to cover, under section 101(6), the sites designated in the Act and any 
other former processing sites, and contaminated nearby properties at which substan- 
tially all of the uranium was produced for sale to the United States Government. None 
of the FUSRAP sites could qualify under this definition because the uranium and 
thorium processed at these sites were generally owned by the government. Excluded 
from coverage under the Act are those sites owned or controlled as of January 1, 1978 
or thereafter by a Federal agency, or under active NRC or Agreement-State license. 
The legislative history made it clear that this Act was not to set a precedent for the 
DOE to undertake other waste management remedial action programs. Pursuant to 
that Act, the EPA Administrator. was authorized and directed to develop environ- 
mental and health standards for uranium mill tailings contamination covered by the 
Act. 

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

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



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

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

sufficient licensing 

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

. 

New Authority Needed 

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

: 
. 

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

*St. Louis Airport storage site, Palos Park Forest Preserve, and Ashland Oil Company. 
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Federal management at the site, or at new federally owned disposal sites. This 
approach is consistent with the recommendations of the Interagency Review Group on 
Nuclear Waste Management. 

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

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

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

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

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

The DOE has proposed legislation to provide the needed authority. This’ proposed , ” 
legislation is under review by other Federal agencies and the Office of Management 
and Budget. 
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5.0 FUSRAP Program Description 

Objectives of Remedial Action 

The objectives of the FUSRAP are to: 

0 identify former MED/AEC sites 
0 Characterize their radiological condition 
0 Decontaminate sites as required and pursuant to authorization and 

appropriation by Congress 
0 Develop acceptable disposal and stabilization sites in consultation with 

the affected states, and ultimately 
a Certify the acceptability of the sites for future use. 

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

\ 
Scope and Problem Definition 

. 

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

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

Approach to Remedial Action 

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



the provisions of the Atomic Energy Act of 1954, as amended, and related NRC or 
Agreement State licensing requirements. In some cases, the residual radioactivity will 
be stabilized onsite in accordance with the provisions of a license from the NRC or 
Agreement State. When a site is decontaminated sufficiently to comply with the EPA 
standards for unrestricted use, it will be certified for release by the DOE. During the 
course of the investigation, the public will be informed, through press releases for 
example, of the nature of the MED/AEC work done at the site, the contamination 
potential, survey results, and remedial actions undertaken. Detailed reports of the 
survey findings will also be published by the DOE and, upon request, will be available 
to the public for a nominal fee, 

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

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

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

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

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

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

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

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

The activities include a records search and review of information submitted by the 
public or industry in response to specific requests. When a site is identified as having 
been exposed to radioactive materials under the MEf./AEC activities, a records search 
will be initiated to determine the radiological condition of the site. If there is 
adequate documentation that indicates the site is not contaminated, the site will be 
certified as clean and no further action will be rquired. If the documentation or 
records are inadequate or indicate the site may be contaminated, survey efforts to 
determine or verify the radiological condition of the site will be initiated. These 
activities will be performed by the ASEV. 
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A large portion of this step in the FUSRAP is complete. An effort has also been 
initiated to identify the disposition of quipment that may have been removed from 
the FUSRAP sites and also to identify the subcontractors to the MED/AEC contrac- 
tors. One concern is the location of material and quipment that was removed as part 
of the earlier AEC‘decontamination efforts. 

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

. 

0 

0 Surface and subsurface deposits of radioactive material 
l Radionuclide concentrations in air 
l Radionuclide concentrations in vegetation samples. 

Measurements of fixed and transferable alpha and beta-gamma radiation 
on buildings and quipment surfaces 
Gamma-ray exposure rates 
Beta-gamma exposure rates 
Alpha exposure rates 
Radionuclide contamination in surface water and groundwater 
Radionuclide contamination in building drains and associated components 
Radionuclide contamination in underground drains and surf ace drainage- 
ways 

These activities will be performed by the ASEV. 

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

When the field work is complete, a survey report that characterizes the radiological 
condition of the site will be prepared. The report or report supplement will aIso 
include, for contaminated sites, an evaluation of radiation exposures to man from 
known radiation exposure pathways at the site. This evaluation will outline the levels 
of radioactivity and extent to which humans could be exposed in the course of normal 
site activity. These levels will be compared to levels of exposure received from 
normal background sources of radiation to place the exposure in perspective. The . 
evaluations will be prepared on the basis of the conditions at the site’during the 
radiological survey. In cases where the possibility of radiation exposure above 
background levels is identified, either summaries or the complete report will be 
submitted to appropriate state regulatory authorities, the EPA, and the NRC. 
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Upon public release of the report, or before, meetings will be held with affected 
property owners and concerned agencies to explain.the results of the survey and the 
future DOE plans for action. PreG releases wif1 also be used to inform the public and 
provide an accurate basis for understanding the results of the radiological survey. 

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

Step 3, Initiate Scoping - The purpose of this step is to begin the process of 
identifying the specific aiternative remedial actions to be examined and, as appro- 
priate, the candidate disposal sites. This step will involve interactions with the 
affected state and local authorities, the EPA, the NRC, and other appropriate 
agencies. The principle issues to be examined will be identified, and the responsibiii- 
ties, schedule, and appropriate interfaces for conducting the necessary studies will be 

- agreed upon. A key output is for the state to identify candidate disposal sites for 
subsequent study during the engineering and environmental evaluation. To obtain this 
information, the DOE would work with the states and support screening studies. Two 
disposal options will generally be evaluated: a permanent disposal site within the state 
where the wastes are generated, and a regional disposal site for remedial action 
wastes from states within the region. Regional sites that could satisfy the needs of 
several states is a preferred option to minimize the number of disposal sites. 

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

l 
0 
l 

l 

0 

0 

0 

Verification of property ownership 
Preparation of descriptive maps and site plans 
Analysis of radiological surveys to determine decontamination require- 
ments and identify and collect any supplemental data needed for a sound 
engineering evaluation of remedial action options 
Performance of an engineering assessment of the decontamination or 
demolition of structures 
Engineering evaluation of removal, transport, interim storage, and 
permanent disposal options for contaminated soil, structures, debris, and 
other materials 
Evaluation of suitable means of stabilizing residual radioactivity, where 
appropriate, including investigation of pertinent aspects of site geology, 
hydrology, and meteorology 
Analysis of alternative remedial action options including preliminary 
projcct plans for the remedial action and disposal sites, specifications, 
and cost estimates 
Preparation of summary reports. 

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



present condition of the site, stabilization of the material onsite and/or decontamina- 
tion of the site, and removal of the material to a temporary storage or to a disposal 
site. This analysis will provide a basis for determining whether a major Federal action 
is involved that may require the preparation of an environmental impact assessment or 
impact statement conforming to. the requirements of the NEPA. Environmental 
analysis and comments on the analysis will be used as input to support decisions 
regarding the need for the NEPA process. The analysis will include a review of the 
impacts of the options during and after any remedial action and wiI1 cover the full 
scope of environmental concerns as well as radiological effects. 

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

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

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

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

If required, the data developed during the environmental analysis step, along with any 
additional data required, will be used in the preparation of an environmental impact 
assessment (EIA) or an environmental impact statement (EIS). The NEPA documen- 
tation will be prepared as outlined in the CEQ NEPA Regulations (Title 40 CFR, Parts 
1500.1508), the DOE NEPA guidelines (45 FR 20,594.20,701, March 28, 1980), and the 
DOE Order 5440.1. As noted in Figure 1 and discussed below, the NRC licensing 
process will be initiated in parallel with this step. 

-16- - 



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

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

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

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

. 

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

Step 7, Implement Remedial Action and Monitoring - The remedial action 
contractor will conduct the action in accordance with the contract and as outlined in 
the engineering plan. 
disposal site. 

Part of this step, where appropriate, wili be the preparation of a 
It will also include initiation of the operation, surveillance, and/or 

maintenance step that will continue as long as the site is used as a repository for these 
wastes. Independent monitoring by the DOE-ASEV will be conducted during the 
remedial action, and periodic status reports will be prepared. 

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

To assure control and enforcement of restrictions on %tabilized” sites, ownirship by 
the Federal Government or the state will be required and the sites will be licensed by 
the NRC or the state. Disposal sites will be treated in a similar fashion, Such 
controls may permit ‘some beneficial land use, such as making the area into a park 
where no permanent structures may be constructed, or possibly continuing the use of 
the site for other regulated nuclear activities. in any case, upon completion of the 
remedial action, a final report will be prepared documenting the entire remedial 
action effort and the radiological condition of the site. The final report will also note 
the quantity of material removed from the site and its disposition. -The final report 
and aU supporting documentation wiU be stored in permanent Federal Government . _ .- 
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archives and copies or summary material will be placed in the records of appropriate 
local and state agencies and recorders-offices. 

Status of Sites . . . 

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

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

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

6.0 Estimated Costs for Remedial Action Program 

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

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

l The option chosen for remedial action, either removal of contamination and 
restoration for unrestricted use by the public or permanent stabilization of 

. existing contamination on the formerly utilized site to minimize exposure of 
the public with appropriate controls e 

l Criteria and standards for decontamination or stabilization 

*“Formerly Utilized Sites Remedial Action Program - Preliminary Cost Estimates” 
prepared for USDOE Oak Ridge Operations Office Technical Services Division by Ford, 
Bacon & Davis Utah Inc., October 1979; and radiological survey, environmental 
monitoring, and certification cost estimates from the ASEV. 
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Table 1 

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

Site 

Ashland Oil Company, Tonawanda, New York 
Bayo Canyon Area, Los Alamos, New Mexico 
Clecon Metals, Inc., Cleveland, Ohio 
Gilman Hall, University of California, 

Berkeley, California** 

TBD 

M,H 
L 

Conserv Inc., Nichols, Florida 
E. I. du Pont de Nemours and Company, Deepwater, 

New Jersey 

L/M 
L 

Gardinier, Inc., Tampa, Florida M 
Guterl Special Steel Corporation, Lockport, New York L 
Kellex Research Facility, Jersey City, New Jersey H 
Lake Ontario Ordnance Works Associated Properties, TBD 

Lewiston, New York 
Linde Air Products, Tonawanda, New York** 
Mallinckrodt, Inc., St. Louis, Missouri 
Middlesex Municipal Landfill, Middlesex, New Jersey 
Middlesex Sampling Plant, Middlesex +nd Piscataway, 

L 
H 

ii 
New Jersey 

Palos Park Forest Preserve, Cook County, Illinois 
St. Louis Airport, St. Louis, Missouri 
Seaway Industrial Park, Tonawanda, New York 
Seneca Army Depot, Romulus, New York 

M 
TBD 
TBD 

-L 

Key: L = Low 
M =Medium 
H =, High 

TBD = To be determined 

Health 
Priority 

*Based upon DOE determinations completed through March i9Sb; determinations on 13 
additional sites are in progress. 

**licensed by Agreement State provisions of the Atomic Energy Act of 1954, as 
amended, and excluded from FUSRAP; these licenses provide for site decontamination. 
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Table 3 
ESTIMATES OF REMEDIAL ACTION COSTS BY MED/AEC SITE* 

Acid/Pueblo Canyon Area, Los Alamos, New Mexico 
Albany Metallurgical Research Center, 

Albany, Oregon 
Ashland Oil Company, Tonawanda, New York 
Bayo Canyon Area, Los Alamos, New Mexico 
Chupadera Mesa Area, White Sands Missile Range, 

New Mexico 
Clecon Metals, Inc., Cleveland, Ohio 
Conserv Inc., Nichols, Florida 
E. I. du Pont de Nemours and Company, Deepwater, 

New Jersey 
Gardinier , Inc., Tampa, Florida 
W. R. Grace & Company, Curtis Bay, Maryland 
Cuter1 Special Steel Corporation, Lockport, New York 
Harshaw Chemical Company, Cleveland, Ohio 
Iowa State University, Ames, Iowa 
Kellex Research Facility, Jersey City, New Jersey 
Lake Ontario Ordnance Works Associated Properties, 

Lewiston, New York 
Mallinckrodt, Inc., St. Louis, Missouri 
Middlesex Municipal Landfill, Middlesex, New Jersey 
Middlesex Sampling Plant, Middlesex and Piscataway, 

New Jersey 
National Guard Armory, Chicago, Illinois 
Olin Corporation, Joliet, Illinois 
Palos Park Forest Preserve, Cook County, Illinois 
St. Louis Airport, St. Louis, Missouri 
Seaway Industrial Park, Tonawanda, New York 
Seneca Army Depot, Romulus, New York 
Shpack Landfill, Norton, Massachusetts 
Universal Cyclops, Inc., Aliquippa, Pennsylvania 
Ventron Corporation, Beverly, Massachusetts 
Watertown Arsenal, Watertown, Massachusetts 

$ 1,900,000 
3,000,000 

29,000,000 
2,800,000 

180,000 

2,400,OOO 
660,000 

3,000,000 

2,300,OOO 
17,000,000 
1,100,000 
9,000,000 

570,000 
1,400,000 
3,000,000 

26,000,OOO 
50,000,000 
48,000,000 

710,000 
680,000 

7,100,000 
98,000,000 
24,000,OOO 

860,000 
2,200,000 
1 .ooo.ooo 

'S8O;OOO 
630,000 

$338,000,000 

i -;p$Upper boundary of costs for removal and disposal option. 



Fmn 3 Work S&dub md Fun+g Requirsmarrts for Rtiial Action at HED/AEC Sitss 

Work Activltks ’ 
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3. fnvkonmentrl Andym, As sawnants), andsupport 
4. Doawtwnhti mtd Rosfdua Rwkrrl 
6. conmkmiztiof Raddun 
6. franspo&t&n of Rnklun 
7. Diqmsd of R&ha 
8. conti~ncy (18% of sum ot ltwm 2-7) 

Work Sdwiul, by Fiscal Yan 
1960 1961 1962 1963 1964 1965 1966 1967 19fM _ 1969 EstlmrtadCotn 

I I 1 I I I 
t 22,700,000 

~2rn,ooo 
13,100,000 
49,ooo,ooo 
fww~ 
46,000,000 
91,tKw,O60 
41,100,000 

$336,ooo,m Tad 

NOTE: Enthnata bed ON ntrk+ky contahrlrIn#, bmmporthg, md dfymu( of rn rrtimrtod 500,066 cubk yrtdc of @oil and rubbk at thr following avrragm 
un+t costs Wcubk yard) in FY lwll ddlm: 1 

StCubk Yard 
Conbmlnated mldua ratrlwrl 112 
Conthwhnion of roddun 138 
Tmwportatkn of r&ha (699 mlln to roglarcrl dlspoul tltr) 110 
,Dbpowl of r&dues 206 

fhtfmater of Annual Budget Authorlrrtloo Roqurrtr in FY 1961 Dollrn 

Fiwof Yaw . Amount Fiscal Yew Amount 

1966 $ 9,406,699 1966 $ 46.200,OOO 
1961 13,89O,oO6 1986 46,000,006 
1962 21,360,OfM 1987 50,800,ooo 
1963 32,600,ooO 1966 42,600,OOO 
1964 36,090,000 1969 35,390,006 

$336.000,006 
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l The method of packaging of materials for transport generated by decon- 
tamination, generally, either containerized or bulk 

l Location of disposaI site, either in-state or regional 

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

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

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

Method of Packaging. The packaging of contaminated material generated in the 
remedial action of decontaminating the MED/AEC sites can be accomplished either by 
use of containers such as 55-gallon drums, or bulk transporters such as large-volume 
trucks or railroad cars. The relative costs for the handling and transport of small 
containers is three to four times greater for the small containers versus bulk shipment. 
For the purposes of the proposed legislation, cost estimates were. based upon 
containerization of waste residues, 
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Location of Disposal Sites. Transportation to a site for disposal of the contaminated 
material removed from the MED/AEC sites may be a significant factor in the cost of 
remedial action. The major factor in cost is the distance for transport of either 
containerized material or bulk quantities via truck or rail. Depending upon the 
location of the sites requiring decontamination and restoration, a suitable regional 
disposal site may be found that could satisfy the needs of more than one state. 
Cooperative efforts between states will be encouraged to jointly solve this common 
problem. The DOE will cooperate and support the states in this site selection activity. 
Cost estimates were based upon transportation costs associated with shipment of 500 
miles to a regional disposal site. 

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

- operation of a disposal site for contaminated residues must reflect the quantities of 
wastes to be handled and the time. period of active and passive controls. 

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

INTRODUCTION 

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

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

0 Owner history - from the MED/AEC period to the present 
0 Site location 
0 Site utilization during the MEDfAEC period 
0 Use of site since the MED/AEC period 
0 Radiofogical history - results of surveys conducted and relative contami- 

nation levels 
0 Remedial action options and costs 
0 Project status - current status of surveys, engineering studies, recom- 

mendations for remedial action, and existing or implied authority for 
future remedial action. 



, 

ACID/PUEBLO CANYON AREA 
LOS ALAMOS, NEW MEXICO 

OWNER HISTORY 
1943-1967: U.S. Government 
19670Present; Los Alamos County and U.S. Government (upper Canyon) 

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

’ MED/AEC SITE USE 
These deep canyons were the discharge area for untreated radioactive liquid wastes 
between 1943 and 1951 resulting from research and processing at the Los Alamos 

. Scientific Laboratory. Starting in 1951, treated radioactive effluents were discharged 
into the canyon from a liquid-waste-treatment facility which operated until 1964. 

POST MED/AEC SITE USE 
The area is unrestricted to public access and is used on a limited basis for recreational 
purposes. 

RADIOLOGICAL HISTORY 

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

In November 1973, it was reported that plutonium concentrations in filtered surface 
waters in Acid Canyon and the adjacent portions of Pueblo Canyon generally averaged 
about 20 picocuries/liter. A limited number of samples of the alluvium taken in 1970 
indicated plutonium concentrations of 27 picocuries/gram in lower Acid Canyon, 4.6 
picocuries/gram in Pueblo Canyon 1 mile below the Acid Canyon outlet, and 1.1 
picocuries/gram 2 miles below Acid Canyon. 

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



REMEDIAL ACTION OPTIONS AND COSTS . . 
Some form of remedial action may be required and could include stabilization and/or 
decontamination by excavation of the cliff face, outfall area, cliff base and channel, 
and the Acid Canyon stream bed. Seventeen-hundred cubic yards of contaminated 
material would be produced. The estimated cost is $l,VOO,OOO. I 

PROJECT STATUS 

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

. 

. 



ALBANY METALLURGICAL RESEARCH CENTER 
ALBANY, OREGON 

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

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

MED/AEC SITE USE 
From 1954 to 1971, the Albany Metallurgical Research Center was engaged in 
metallurgical operations involving thorium. 
machining, welding, and alloying. 

Operations included reduction, melting, 
Research on alloys of uranium and thorium started 

in 1955 and continued to 1978: 

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

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

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

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

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

A-4 



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

. 



ASHLAND OIL COMPANY 
TONAWANDA, NEW YORK 

OWNER HISTORY 
1943-1944: 
1944-1960: 

E. Haist et al. - leased by MED 
U.S. Government 

1960-Present: Ashland Oil Company 

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

MED/AEC SITE USE ’ 
From 1943 to 1946, the site was used for disposal of uranium-processing residues from 
the Linde Air Products Division-Union Carbide Corporation ore refinery operations. 
Eight-thousand tons of residue containing approximately 0.54 percent uranium were 

- spread over two-thirds of the site to a depth of 1 to 5 feet. 

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

RADIOLOGICAL HISTORY 

A radiological survey was conducted in 1958. Following this survey, the property was 
released for unrestricted use without removal of the residues. A detailed survey was 
conducted under the FUSRAP during July and August 1976. An aerial survey was 
conduct4 in September 1979. 

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

REMEDIAL ACTION OPTION AND COSTS 
Remedial action is indicated and could involve removal of approximately 48,000 cubic 
yards of residues and contaminated soil. The estimated cost for this remedial action is 
$29,000,000. 

PROJECT STATUS 

A radiological survey was completed in August 1976; 6 final report was issued in May 
1978. The Assistant Secretary for Environment has determined that the site will 
require remedial action. Additional authority to implement remedial action will be 
rquired I 

,. 
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j3AYO CANYON qREA 
LOS ALAMOS, NEW MEXICO 

OWNER HiSTORY I 
1944-1967: U.S. Government 
i967-Present: Los Alamos County 

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

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

POST MED/AEC SITE USE 
The site was decommissioned in 1963. Since 1967 the canyon has been used exclusively 
for recreational purposes, including picnicking, trail riding, hiking, wood cutting, and 
pinon nut gathering. Proposed uses include residential and light commercial devdop- 
m ent. 

RADIOLOGICAL HISTORY 
From 1949 through 1969, 1.355 curies of natural uranium, 1,218 curies of depleted 
uranium, and between 30 and 40 curies of strontium-90 were dispersed into the surface 
environment of the Bayo Canyon area. An additionai 83 to 120 curies of strontium-90 
were deposited in waste-handling facilities and some fraction migrated into the 
subsurface environment. Most of the activity was associated with debris that was 
removed in 1963, leaving a comparatively small amount of radioactivity at the surface 
of the site and in subsurface layers of soil. A radiological survey was conducted under 
the FUSRAP in 1977. 

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

-REMEDIAL ACTION OPTIONS AND COSTS 
RemediaI action ls .indicated and could take the form of stabilization of dispersed 
radioactivity with restrictive control over change in site use or decontamination by 
excavation of soil to remove radioactivity. If decontamination is performed, 3,500 
cubic yards of contaminated material will be produced. The esthated Cost to perform 
thk remedial action is $2,800,000. 

. 



m03Ec-f ‘sTATus 
. . 

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

A-8 



GILMAN HAtL 
UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 

OWNER HISTORY 
University of California 

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

MED/AEC SITE USE 
Laboratory facilities in Gilman Hall were used in support of the Manhattan Project 
and/or early AEC activities. 
invoived. 

It is believed that weapons-grade plutonium was 

POST :MED/AEC SITE USE 
A preliminary radioiogical survey was completed by Lawrence Livermore Laboratory 
and a letter report issued in 1976. The survey was designed to document alpha 
contamination. However, evidence of significant cesium-137 was also found. 

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

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

PROJECT STATUS 
A preliminary radiological survey was conducted in 1976. A detailed survey will be . .- 4 
initiated soon. The Assistant Secretary for Environment has determincd that remedial 
action is required. Authority to implement remedial action eqists under the Atomic 
Energy Act of 1954, as amended. 



UNIVERSITY OF CHICAGO 
CHICAGO, ILLINOIS 

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

SITE LOCATION 
The University of Chicago 
Chemistry Lab and Annex, 

buildings associated with the MED work were the New 
West Stands, Ryerson Physical Lab, Eckhart Hall, Kent 

Chemistry Lab, Jones Lab, Ricketts Lab, and an area known as Animal Quarters. A 
comprehensive information search could not verify the location or even the existence 
of the Animal Quarters. . 
MED/AEC SITE USE 
The University was the site of the first successful nuclear pile and it conducted 
associated research required for the production of plutonium and ultimately the 
atomic bomb. Research was conducted under the MED and the AEC during the 1940s 
and 1950s. 

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

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

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be required and could involve decontamination of the buildings 
involved. Seventy-five cubic yards of contaminatd material would be produced. The 
estimated cost for this remedial action ls $630,000. 

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

. 

. 

* . . 



CHUPADERA MESA AREA 
WHITE SANDS MISSILE RANGE, NEW MEXICO 

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

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

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

, 
POST MED/AEC SITE USE 
Chupadera Mesa is extensively used as grazing land. In the northern area, the land is 
used primarily for growing alfalfa and assorted row crops. 

- RADIOLOGICAL HISTORY 
The University of California, Los Angeles, conducted the first contamination survey in 
the 1947 to 1950 period. Thousands of soil and biological samples were obtained. 
Subsequently, in the 1972 to 1976 period, the Los Alamos Scientific Laboratory (LASL) 
collected similar samples. In 1977, LASL collected additional data around Trinity 
ground zero and the outlying fallout zones. The existing data are being evaluated and 
a radiological survey report is currently being prepared. , 
REMEDIAL ACTION OPTIONS AND COSTS 
It is expected that some stabilization of contamination may be required. The 
estimated cost is $180,000. 

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

OWNER HISTORY 
MED/AEC utilization period: 
Present: 

SITE LOCATION 

Horizons, lnc, 
Clecon Metals, inc. 

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

t 

MED/AEC SITE USE 
During the 1940s and 195 s two buildin s 

‘e 
he 

used for the production o 
Horizons metal-handling facility were 

rium metal. The feed material, thorium nitrate 
tetrahydrate, was processed through a number of steps and ultimately converted to 
thorium metal by use of an electrolytic process. 

POST MEDlAEC SITE USE . 

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

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

Results of the 1977 survey indicate aipha, beta, and gamma levels in excess of current 
guidelines in several areas Contamination is located mainly in / 
storage areas, drains and u 
time periods. If use of build 

limited toa-&e~~~@ *at 
z%E&rn/year could occur. 

L - 
REMEDIAL ACT-IO6 OPTIONS AND COSTS 

PROJECT STATUS 
.I 

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

. Aologiitiv and Mar- !-tWaS 

rssued in February 1979. The Assistant Secretary for Environment has determined that 
the site wiJ1 require remedial action.. Additional authority for the ASNE to implement 
retiedial action is rquired. 
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CONSERV INC. 
NICHOLS, FLORIDA 

OWNER HISTORY 
1952-1960: Virginia-Carolina Chemical Corporation 
1960- : Unidentified -.changed ownership 3 times 
Present: Conserv Inc. 

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

MED/AEC SITE USE ’ 

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

POST MED/AEC SITE USE 
1961-1968: 
1969-1973: 
1974-Present: 

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

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

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

REMEDIAL ACTION OPTIONS AND COST 
Remedial action is indicated and could involve excavation of contaminated soils near 
the concrete pad and in the area of dumping of previously excavated soil. Cleaning 
and/or removal of the concrete pad may be rquired. One-hundred-thirty cubic yards 
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of contaminated material would be produced. 
action is $660,000. 

The estimated cost for this remedial ; 

PROJECT STATUS . 

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

Additional authority to implement remedial 

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

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

SITE LOCATION 

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

MED/AEC SITE USE . 

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

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

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

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated and could involve decontamination of building surfaces 
and excavation of soil. Twenty-seven-hundred cubic yards of contaminated material 
would be produced. The estimated cost for this remedial action is $3,000,000. 
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PROJECT STATUS 
A radiological survey was compietrd in March 1977; the final report w& issued in 
December 1978. The Assistant Secretary for Environment has determined that the 
site will require remedial action. Authority to implement remedial action exists under 
the Atomic Energy Act of 1954, as amended. 
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CARDINIER- INCORPORATED 
TAMPA, FLORIDA 

OWNER HISTORY 
1951-1962: Tennessee Corporation, U.S. Phosphoric Products Division 
1963-1973: Cities Service Company 
19740Present: Cardinier, Incorporated 

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

MED/AEC SITE USE 

During the period 1951 to 1960, Tennessee Corporation extracted uranium from 
phosphoric acid. This process consisted of (1) pretreatment of wet-process phosphoric 
acid, (2) solvent extraction of uranium, (3) precipitation of the uranium product, (4) 

_ drying and crushing, and (5) handling, packaging, and shipping. Pilot operations were 
carried out from 1951 through 1954 and the process plant was operated from 1956 
through 1960. 

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

RADIOLOGICAL HISTORY 

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

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated and could involve removal of stored equipment, excava- 
tion of soil and buried pipes and tanks, and decontamination of structures. Two- 
thousand cubic yards of contaminated material would be produced. The estimated cost 
for this remedial action is $2,300,000. 

. 
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PROJECT STATUS 
: 

A radiological survey was perforr&&in December ~1977; a draft of the final report is 
currently under review. The Assistant Secretary for Environment has determined that 
the site wiI1 require ,remediai action. 
implementation of remedial action. 

Additional authority is needed for the 
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W. R. GRACE’& COMPANY 
CURTIS BAY, MARYLAND 

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

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

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

POST MED/AEC SITE USE 
The site is presently unoccupied, untraversed, remote, and within the fenced enclosure 
surrounding the entire plant but not separately enclosed. 

RADIOLOGICAL HISTORY 

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

It is estimated that the total volume of waste material possibly contaminated with 
monatite residue is 504,000 cubic feet in one location and 200,000 cubic feet in a 
second. There is no apparent indication of migration from the burial area. It is 
unclear whether or not the waste material exceeds 0.05 percent ThO . Surface 
radiation levels ranged from background levels to 17 mr/hr. Analysis of plant material 
indicated no detectable thorium daughter products. Core samples indicated thorium 
concentrations of 6.2 + 0.9 pCi/gm at a depth of 5 feet and 97 2 10 pCi/gm at 15 feet. 
The results assumed thorium in equilibrium with its daughters. Institutional control 
measures have been instituted to limit access to the disposal site. 

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

PROJECT STATUS 
A detailed radiological survey is scheduled for 1980. Upon completion of this survey, 
the Assistant Secretary for Environment will determine if remedial action is required. 
Determination of whether additional authority is rquired to implement remedial 
action is currently underway. 

, 
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GUTERL 5PECIAL STEEL CORPORATION 
LOCkPORT, NtiW YORK 

OWNER HISTORY 
MED/AEC utilization period: 
Present: 

Simonds Saw & Steel Company 
Cuter1 Special Steel Corporation, 
Simonds Steel Division 

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

MED/AEC SITE USE 

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

POST MED/AEC SITE USE 
1957-Present: Rolling mill operations of nonradioactive metals; approximately 50 

persons currently work in the buildings formerly involved with 
radioactive materials. 

RADIOLOGICAL HISTORY 
During all operations from 1948 through 1956, the AEC was responsible for 
radiological monitoring and safety. Residue from the operation was returned to the 
AEC or National Lead of Ohio. Protective measures included the use of hoods and 
dust-collection equipment over the 16-inch rolling mill stands and pans in the mill pits 
to collect material. A radiological survey performed during November 1958 indicated 
highest radiation levels in the quench tank area. Decontamination was performed and 
consisted of removing the quench tank, covering this area with. steel plate, and 
washing and vacuuming other areas. A resurvey was conducted in December 1958 to 
verify decontamination actions. A radiological survey was conducted under the 
FUSRAP during October 1976. 

Results of the 1976 survey indicate that only small accessible areas of contamination 
in the rolling mill building exceed present exposure guidelines. Other areas, 
particularly the former quench tank, have significantly high contamination levels but 
do not presently contribute greatly to exposure because of inplace shielding in the 
form of steel plates. Under current conditions of site use, this contamination does not 
cause employees working at the site to receive radiation exposure appreciably 
different than those due to background. However, under different conditions of site 
use (i.e., removal of steel plates, disturbance of soil br soil floors in buildings), 
potential exposure to employees and the public could result. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated and could involve excavation of outdoor soil, indoor soil 
floors, removal of some quipment, and cleaning of structures. Three-hundred-fifty 
cubic yards of contaminated material would be produced. ,The estimated cost for this 
remedial action is $l,lOO,OOO. 
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PROJECT STATUS 
A radiological survey was completed during October 1976; the final report was issued 
in November 1979. The Assistant Secretary for Environment has determined that the 
site will require remedial action. Additional authority to implement remedial action 
will be required. 
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HARSHAW CHEMICAL COMPANY 
CLEVELAND, OHIO 

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

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

MED,‘AEC SITE USE 
In September 1942, the MED contracted with Harshaw for the production of green salt 
(UF 1. This work was a continuation of smaIler scale work performed for the Office of 
Sci&tific Research and Development. in 1943, Harshaw also began production of 
uranium hexafluoride, an operation that was substantialiy expanded in 1947. Another 

- MED/AEC contract involved the production of uranium tetrachloride and uranium 
oxyfiuoride. Building Cl (Plant C) was used for the UF6 production and the foundry 
building was used for the UF production.. Analytical work was performed in building 
Kl. Equipment and material ‘from the MED/AEC operations was apparently stored in 
those and other buildings at the site. In 1960, the facility was released to the Harshaw 
Chemical Company from AEC control. 

POST MED/AEC SITE USE 

Building Cl is presently being used primarily as a storage warehouse, but it does 
contain some chemical production operations including the drying of fluorspar. The 
building is normally occupied by fewer than 10 people and contains a locker room area 
on the second floor which is used by employees working at another building on the 
Harshaw site. Additional personnel are present only during use of the locker room and 
transfer of material in and out of storage. A 6O- by 20O-foot addition was constructed 
on the north side of the building after the MED/AEC ‘use of the facility was 
terminated. This addition is used for storing fluorspar. 

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

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



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

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

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

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

REMEDIAL’ACTION OPTIONS AND COSTS 

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

. 

PROJECT STATUS 

Upon completion of the currently initiated radiological survey, the Assistant Secretary 
for Environment will determine whether remedial action will be required. Additional 
authority to implement remedial action is required. 
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IOWA STATE UNIYERSITY 
AMES, IOWA 

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

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

MED/AEC SITE USE 
Early MED/AEC activities were concerned with metallurgical research, fundamental 
chemical and analytical research, and the development of processes to produce pure 
uranium and other materials. ‘During the 1942 period, the small-scaie production in ’ 
the physical chemistry laboratory furnished about 2 tons of uranium for use as heart . 
metal in the first chain-reacting pile in Chicago, About 2 million pounds of virgin 
uranium were produced up to January 1, 1945, at which time production at Ames was 
discontinued. A recovery process developed at Ames resulted in the recovery of over 
600,000 pounds of metal from scrap supplied by all of the MED sites. This operation 
was discontinued in December 1945. in 1947, the project at Ames was declared a 
major research facility and a program to produce thorium metal was initiated. Prior 
to 1947, approximately 4,500 pounds of thorium had been produced. Approximately 63 
tons were produced in total. 

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

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be required and could involve excavation of 
and decontamination of building floors and surfaces. Sixty cubic 
nated material would be produced. The estimated cost is $570,000. 

PROJECT STATUS 

contaminated soils 
yards of contami- 

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

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

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

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

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

RADIOLOGICAL HISTORY 

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

Representatives from Oak Ridge Operations and ORNL conducted a site visit and 
exploratory survey of the Kellex site on October 21, 1976. The survey revealed 
gamma ray readings in the 5- to 6-microroentgen per hour range (background). 
However, due to the size of the property and uncertainty as to ‘the exact location and 
extent of Kellex operations, it was decidtd that a formal survey should be conducted,,, 
A radiological survey was conducted under the FUSRAP by ORNL during March 1977. 

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

REMEDIAL ACTSON OPTIONS AND COSTS 
Remedial action was indicated and work was started on the site in July 1979. During 
the remedial action, additional contamination was discovered and the decontamination 
effort extended to cover the additional areas. This additional work has since heen 
suspended in order to evaluate results in the context of the criteria appropriate to the 
intended use of the site, The estimated cost for remedial action is $1,400,000, 
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PROJECT STATUS 
A radiological survey was completed in March 1977; a draft of the final report, dated 
September 1977, has been prepared. The Assistant Secretary for Environment has 
determined that remedial action is required. Remedial action is underway. Authority 
for completing the remedial action exists under the Atomic Energy Act of 1954, as 
amended. 

.- - 

. . - 

. . c- 
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LAKE ONTARIO ORDNANCE WORKS ASSOCIATED PROPERTIES 
LEWISTON, NEW YORK 

OWNER HISTORY 

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

In 1948, the AEC acquired approximately 1,511 acres of the former Lake Ontario ’ 
Ordnance Works (LOOW) from the Army. In 1955, the AEC declared 1,298 acres 
excess and, as of 1968, this acreage had been acquired by the town of Lewiston (89 
acres), Fort Conti Corporation (642 acres), Mr. M. W. Frank (199 acres), Niagara 
Mohawk Power Company (5 acres), The Somerset Group, Inc (133 acres), and the Air 
Force (230 acres). In 1975, the ERDA declared a 22-acre sewage plant excess and 
transferred this plot to the town of Lewiston, New York, leaving 191 acres under DOE 
control, 

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

. 

MED/‘AEC SITE USE 
This site was a portion of the former LOOW and was first used by the MED in 1944 for 
the storage of radioactive low-grade pitchblende residues from the nearby Tonawanda 
refinery. Following World War II, contaminated materials from wartime plants and 
some post-wartime operations were stored at the site. After April 1, 1949, part of the 
high-grade pitchblende residues from the St. Louis refinery were stored at the site in 
drums, and subsequently transferred to the 165-foot high concrete silo. In the early 
195Os, the site was used as an interim storage site for incoming and outgoing uranium 
billets. In addition, radioactive materials from the University of Rochester and Knolls 
Atomic Power Laboratory (KAPL) were transferred to this storage site. The KAPL 
wastes were later transferred to the Oak Ridge National Laboratory burial grounds. 

In about 1953, the AEC operated a boron isotope separation ‘plant at the site. The 
plant was placed on standby in 1958 and was restarted in 1964 and again put on standby 
in July 1974. . 

POST MED/AEC SITE USE 
The DOE site is currently dormant an3 the National Lead Company of Ohio (NLO) is 
under contract to act as caretaker. The 191 acres of this site that remain under DOE 
control constitute a DOE Surplus Facility. However, in i958, at the termination of ore 
procurement contracts, 25-year-storage lease agreements were negotiated with 
African Metals Corporation (Afrimet), the U.S. subsidiary of Union Miniere du Haut ’ 
Katanga of Brussels, Belgium (owner and supplier of Belgian Congo ore), for the 
storage of its residues in four concrete structures on the site. Approximately 60 
percent (i2,OOO tons) of the radioactive residues stored at the site belong to Afrimet. 
These storage lease agreements expire on July 1, 1983. 
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RADIOLOGICAL HISTORY 
In October 1970 and June 1971, radioactive surveys of the 1,298 acres formerly held by 
the AEC showed that about 6.5 acres exceeded the AEC criteria of 50 microroentgen 
per hour including background. Decontamination was carried out in 1972 and involved 
the removal of about 15,000 to 20,000 cubic yards of radioactive soil and debris. This 
contaminated material was piled on the remaining lVl-acre AEC site. A final 
radiation survey conducted in June 1972 indicated that only a few portions of the 
central drainage and Sixmile Creek exceeded the 50 microroentgen per hour criteria, 

. and beta-gamma levels measured at contact were less than 0.2 mradfhr. 

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

* suburbs. 

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

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

. 

OWNER HISTORY 
Union Carbide Corporation - Linae Air Products Division 

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

. MEDlAEC SITE USE 
The Linde Division was under contract with the MED to perform uranium separations 
during the period from 1942 through approximately 1948. Uranium oxide (UO 1 was 
produced from ores received from Colorado and the Belgian Congo and then conserted 
to uranium tetrafluoride, All buildings invoived in the MED activities were trans- 
ferred back to Linde Division in 1953. 

POST MED/AEC SITE USE 
Four of the five buildings involved are presently being used for either warehousing, 
fabrication facilities, research iaboratories, or offices. Approximateiy 50 employees 
utilize these four buildings. the fifth building is presently not being used. 

RADIOLOGICAL HISTORY 
A radiation survey was conducted by the AEC Health and Safety Division-NY0 in 
November 1952 to determine disposition of equipment used in the uranium operations. 
All equipment was removed and decontamination took place in 1953. A radiological 
survey was conducted under the FUSRAP during October and November 1976. As a 
result of findings of -this survey, Linde applied for and received an amendment to its 
New York State license to include the contaminated building. . 

REMEDIAL ACTION OPTIONS AND COST 
Remedial action is indicated and could involve extensive decontamination of buildings, 
excavation of soils under b&ding floors and outdoors, and cleanup of streams and 
ditches onsi te. Fifty-thousand cubic yards of contaminated material would be 
produced. Estimated cost for this remedial action is $35,000,000. 

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

OWNER HISTORY 
the site has been and is currently owned and operatedby Mallinckrodt, Inc., formerly 
named Mallinckrodt Chemical Works. 

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

MED/AEC SITE USE 
In April 1942, Mallinckrodt Chemical Works was requested by the Army to set up an 
industrial-scale process to produce uranium dioxide and uranium trioxide. 

- Mallinckrodt had the processing system operating by early summer 1942 and provided 
uranium compounds and uranium metal for use in the research, development, and 
production programs of the AEC. Work also included (1) production of uranium 
tetrafluoride (UF ), (2) production of uranium derby metal (vacuum recast of purified 
ingot metal), (3) kachining of uranium metal rods for reactor fuel slugs, (4) reversion 
of UrZihJm tetrafluoride to U02 or U308, (5) recovery of scrap UWkiUm metal, (6) 
production of UO F 
pitchblende raffina l&,2 

(7) extraction and concentration of thorium-230 from 
and (8) experimental processing of very iow enrichment UF4. 

From 1942 through 1945, uranium processing was done exclusively at the Broadway 
Street location. Some uranium metallurgical research continued through 1956. From 
1945 to 1957, uranium ore or concentrate was processed in buildings at the Destrehan 
Street location. In 1957, all operations at Destrehan were terminated. 

POST MED/AEC SITE USE 
Since 1962, the site has been used for various commercial chemical production 
operations. Some of the original buildings have been tom down, some are being used 
as warehouses, and new buildings have been constructed. Columbian-tantalum ore and 
potassium compounds are stortxi onsite. 

RADIOLOGICAL HISTORY 
From 1948 to 1950, the main plant property was decontaminated and final contamina- 
tion surveys were performed. In 1951, the main plant property was returned to 
Mallinckrodt for unrestricted use. Between 1957 and 1962, the Destrehan and 
Broadway Street properties were also decontaminated, surveyed, and released for 
unrestricted use. In the process, some of the buildings were removed to the AEC 
waste disposal sites. Contaminated earth was also removed and backfilled. Early in 
the program, decontamination procedures were supervised by the New York Operations 
Office of AEC and later by the Oak Ridge Operations Office. The AEC decontami- 
nation activities did not reduce radioactivity levels to background but reduced them 
only to the prevailing acceptable levels at that time. A new radiological survey of the 
former uranium processing areas was conducted under the FUSRAP during the summer 
of 1977. 

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated and could involve extensive excavation of contaminated 
soil and decontamination of buildings including removal of structural elements. Forty- 
nine-thousand cubic yards of contaminated materiaI would be produced. Estimated 
Cost for this remedial action is $26,000,000. 

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

Additional authority is needed 

A-33 * 



MIDDLESEX MUNICIPAL LANDFILL 
MIDDLESEX, NEW JERSEY 

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

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

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

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

RADIOLOGICAL HISTORY 

In May 1960, during a local civil defense (CD) exercise, CD monitors detected elevated 
. radiation levels in the landfill. the matter came to public attention and received 

newspaper coverage. the AEC noted the issue and upon reviewing its past local 
activities concluded that AEC operations were the source. Upon analytical 
confirmation of the presence of pitchblende, a further survey of the area was made. 
Readings taken at that time confirmed gamma radiation levels 20 to 50 times 
background over a’fairly consolidated area of less than one-half acre. 

Following meetings with local officials in November 1960 to discuss the significance of 
survey findings and to offer remedial assistance, the AEC removed the part of the 
material nearest the surface (about 650 cubic yards). the area was covered with about 
2 feet of clean dirt sufficient to shield surface radiation levels to about 50 
microroentgens per hr at 1 meter. The contaminated soil was removed to the AEC 
New Brunswick Laboratory site. Upon receiving assurance by the AEC that no health 
hazard existed, Borough officials agreed that the situation was satisfactory. No 
official record of the residual contamination exists in available Borough records. On 
January 30, 1974, another meeting was held with Borough officials to request 
permission to resurvey the involved area to permit re-evaluation of current conditions. 
Location of the suspect area was confirmed by survey data; it was in the area of the 
boundary between the church and Borough properties. The Oak Ridge National 
Laboratory has conducted additional survey and assessment work during 1978. During 
the period May 20-27, 1978, EG&G (a DOE contractor) performed an aerial survey of 
Middlesex. The survey produced no new conclusions related to the landfill. 
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As a result of the survey findings, the following conclusions were made: _-_ T&i zz 
l The contaminated area in its present configuration and use presents no 

significant radiation exposure potential to the public. This should be the 
case as long as the area is undisturbed by excavation or the construction 
of habitable enclosures. 

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated. In April 1978, an engineering evaluation and environ- 
mental analysis was completed of options for various remedial actions at this site. 
The options range from stabilization of the material onsite to removal of all material 
to background radiation levels and backfilling to present condition with clean fill. . 

* Based upon the engineering evaluation of the site, it is estimated that the original . 
6,500 cubic yards of contaminated soil from the sampling plant have now been ’ 
dispers;ed with other soil and landfill debris. The contaminated portion involves a 
volume of between 34,000 to 69,000 cubic yards of soil. There has been additional 
sanitary landfill activity since the radioactivity was dispersed in the landfill. An 
estimated 16,000 to 21,000 cubic yards of nonradioactive soil and debris currently 
cover the contaminated soils. the estimated cost for the removal and backfill . 
remedial action is $50,000,000. . 

PROJECT STATUS 

Radiological surveys have been completed. An engineering evaluation report was 
issued in April 1979 and an environmental analysis was issued in July 1979. The 
Assistant Secretary for Environment has determined that the site will require remedial 
action. Authority to implement remedial action exists under the Atomic Energy Act 
of 1954, as amended. 
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MIDDLESEX SAMPLING PLANT 
MIDDLESEX, NEW JERSEY 

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

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

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

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

. 
RADIOLOGICAL HISTORY 
Prior to 1967, the AEC contracted Isotopes, Inc., to decontaminate the site. The AEC 
Health and Nuclear Safety Branch performed a follow-up survey and additional 
decontamination. Upon completion of this decontamination on September 2, 1967, Oak 
Ridge Operations certified the site for unrestricted disposal. Decontamination 
required sandblasting, vacuuming, detergent and acid washing, concrete chipping, 
equipment removal, and in cases of severe contamination, building member removal. 
Waste was transported by rail to a Nuclear Fuel Services licensed burial site at West 
Valley, New York. A radiological survey was completed under the FUSRAP in May 
1976. 

Results of the 1976 survey indicate surface contamination levels on the former plant 
site exceed the Nuclear Regulatory Commission guidelines, and radon concentration 
levels exceed the nonoccupational maximum permissible concentration (10 CFR 20) in 
some structures. These results indicate the possible need for extensive radon and 
radon daughter measurements in structures both onsitc and offsite over periods as 
recommended in’10 CFR 712 for structures in Grand Junction, Colorado. As a result 
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of an aerial survey conducted by ,EG&G for the-DOE between May 20 and May 27, 
,1976, and followup ground surveys by ORNL, t?w&dditional properties were identified 
that were contaminated by material handled at the Sampling Plant. 

REMEDIAL ACTION OPTIONS AND COSTS . 
Remedial action is indicated and could ‘invoive excavation of soil at the site and 
adjacent and nearby properties, and removai of buiIdings and equipment from the 
sampling plant site. The DOE has proposed a two-stage remedial action at this site 
and is in the process of obtaining local government and owner approvai. The plan 
would entail the cleanup of all offsite contaminated property and interim storage of 
the contaminated material onsite until a disposal site is identified at which time the 
entire site would be decontaminated. Seventy-seven-hundred cubic yards of contami- 
nated materials would be produced. Estimated cost for this remedial action is 
$48,000,000* 

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

. 
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NATIONAL GUARD ARMORY 
CHICAGO, ILLINOIS 

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

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

MED/AEC SITE USE 

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

POST MED/AEC SITE USE 
Contaminated dirt from the arena was removed and at a later date additional dirt 
removed and replacd with a concrete pad. It is currently in use as offices, 
classrooms, and as storage and garage areas. 

RADIOLOGICAL HISTORY 
A survey was conducted under the FUSRAP during September and October 1978. 
Surface contamination was found in 10 of over 160 rooms in the armory. 
Contamination was generally in small localized spots except for Room 1 wyre it was 
widespread. The highest alp3 contamination2 was 5x10 dis/min/lOOcm and the 
highest beta-gamma was 3.5x10 dis/min/lOOcm . Contamination was also observed in 
catch basins in a number of rooms. Air samples indicated radon concentrations below 
maximum permissable concentration for uncontrolled areas. Analyses of soil samples 
indicated results within the range of concentrations found in background samples. 

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be indicated and could involve decontamination of building 
surfaces and excavation of floor areas. Twenty-five cubic yards of contaminated 
material would be produced, The estimated cost for this remedirll action is $710,000. 

PROJECT STATUS 
A radiological survey was completed in October 1978. Draft survey reports have been 
completed and final reports are being prepared. The Assistant Secretary for 
Environment will make a determination of need following the final report. Authority 
to implement remedial action will be required. 
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OLIN CORPORATION 
’ JOLIET, ILLINOfS 

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

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

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

POST MED/AEC SITE USE 
The building (site) is presently being used to process phosphoric acid tihlch contains 
elevated levels of natural uranium. 

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

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

. known. Radon concentrations in air samples were normal. ResuHs of analyses of soil. 
samples taken about the grounds adjacent to the buildings showed no elevated readings 
above natural background in the soil. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be required and would involve decontamination of building 
surfaces and quipment. Three-hundred cubic yards of contaminated material might 
be produced. Estimated cost for this rem&dial action is $680,000. 

PR03ECT STATUS 
Upon completion of the radiological survey report, the Assistant Secretary for the 
Environment will determine whether the site rquires remedial action. Authority to 
implement a remedial action will be required. 
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PALOS PARK FOREST PRESERVE 
COOK COUNTY, ILLINOIS 

OWNER HISTORY 
1942-1956: 

1956-Present: 

Leased by the U.S. Army Corp of Engineers from Cook County 
Forest Preserve District 
Cook County Forest Preserve District 

SITE LOCATION 
The park preserve is located in Cook County, approximately 5 miles east of Lemont, 
Illinois. Within the park preserve, 20 acres were used for the MED/AEC activities. . 
MED/AEC SITE USE . 
The site contained two nuclear reactors and associated buildings and laboratories and a 
radioactive waste burial facility. The first successful nuclear reactor, CP-1 at the 

- University of Chicago, was rebuilt as CP-2 at the site. The first heavy-water cooled 
and moderated reactor, CP-3 (designated CP-3’ when rebuilt) was also at the site. 
Among the programs carried out at this site during and after World War II were fission 
product separations, reactor physics, tritium recovery from irradiated lithium, and 
studies of the metabolic effects of radionuclides on laboratory animals. 

POST MED/AEC SITE USE 
The site is currently utilized as part of the entire park forest preserve for recreational 
activities. 

RADIOLOGICAL HISTORY 
In 1956, the Federal Government returned all of the 20 acres to the Forest Preserve 
District. Before that time, the research reactors were decommissioned, radioactive 
materials were removed from the site and remaining radioactive components, in&d- 
ing the reactor vessel, were encased in concrete and buried onsite. The empty 
buildings were surveyed, decontaminated if necessary, and demolished. The waste 
burial site was decommissioned by digging S-foot-deep trenches around the perimeter 
and filling them with concrete. A l-foot-thick concrete pad was poured over the top. 
The plot was then covered with soil and seeded. By the summer of 1956, decommis- 
sioning was complete, and the area was surveyed with state-of-the-art portable survey 
quipment. No detectable surface contamination was found. A limited environmental 
monitoring program was begun at the Pales site in 1954, continuing about every other 
year until 1975. L 

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

Results of the 1977 survey indicate that the only significant pathway for exposure to 
the public is tritiated water moving from the former waste burial site to a dolomite 
aquifer and being consumed by individuals using the picnic wells on the preserve. The 
possible dose to people from this pathway is estimated to be 0.7 mrem/year. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action 1s indicated and could involve excavation of contaminated material 
and restoration. Estimated cost for this remedial action is $7,100,000. 
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PR03ECT STATUS 
.,w., . -2 

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

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

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

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

POST MED/AEC SITE USE 

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

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

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

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

PROJECT STATUS 

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



SEAWAY INDUSTRIAL PARK 
TONAWANDA, NEW YORK 

OWNER HISTORY 
Seaway Industrial Park Development Company, Inc. 

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

SITE USE . 

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

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

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

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

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

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

.- 
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SENECA ARMY D@OT 
ROMULUS, NEW YORK 

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

SITE LOCATION 
The depot consists of approximately 10,000 acres, of which approximately 20 acres 
were involved in the MED activities. This area consists of 11 munitions bunkers and 
surrounding areas over which material was transported. 

MED/AEC SITE USE 
About 2,000 barrels of pitchblende ore were stored in 11 munitions bunkers during a 
short period in the 1940s. 

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

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

Results of the 1976 survey indicate that the interior surfaces of at least eight of the 
bunkers were contaminated with uranium ore. 

_ 
Direct alpha readings exceeded the 

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

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

’ REMEDIAL ACTION OPTIONS AND COSTS 

Remedial action is indicated and could involve thoroughly cleaning all floors, walls, 
ceilings, vents, and drains. Contaminated soil outside the bunkers could be excavated. 
Four-hundred cubic yards of contaminated material would be produced. The.estimated 
cost for this remedial action is $860,000. 
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PROJECT STATUS - . 

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

. 
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SHPACKLANEhit 
NORTON, MASSACHUSETTS 

OWNER HISTORY ’ 
The property is presentiy owned by Mrs. Isadore Shpack and had been owned by the 
Shpack family before the suspected date of contamination. 

SITE LOCATION 

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

. 

MED/AEC SITE USE 
The Shpack Landfill was a private landfill that received “industrial” wastes from local 
operations. A NRC investigation determined that the former M&C Nuclear, inc., 

_ Attleboro, Massachusetts (merged with Texas Instruments, Inc., in 1959) had used the 
Shpack Landfill area for the disposal of trash and other material, including burning 
zirconium ashes, associated with nuclear fuel operations conducted at the facility 
from 1957 to 1966, The NRC investigation concluded that it is possible that the 
aforementioned facility was the source of the major portion of the radioactive 
material. 

POST MED/AEC SITE USE 

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

RADIOLOGICAL HISTORY 
On September 22, 1978, the NRC Region I Office was contacted by a concerned 
citizen who had identified elevated (above background) radiation levels at the Shpack 
Landfill site. A speciai investigation by the NRC from October through December - 
1978 verified the presence of radioactivity above background levels at the Shpack 
Landfill. Gross alpha measurements of well water from the Shpack residence were 
found to be within EPA Drinking Water Standards. An independent study conducted by 
Brown University students produced resuits which were orders of magnitude higher 
than the gross alpha measurements of the NRC study and far in excess of EPA 
standards. The NRC, in conjunction with the State of Massachusetts, collected a 
number of additional water samples and had them anaiyted at a number of independent 
laboratories. The results verified that well water in the area was not affected as all 
well samples were bdow EPA standards. As a result, the NRC determined 
contamination at the landfill posed no immediate hazard to human health but potential 
for exposure did exist. Representatives from the DOE and ORNL visited the site and 
performed a preliminary ground survey and EG&G, Inc., performed an aerial 
radiological survey, The ground survey (July 24, 1979) concluded that the site was . 
contaminated with uranium- and radium-bearing materials and that the uranium was 
primarily depleted uranium. A full radiological survey was recommended. The aeriai 
survey (August 8 qd 9, 1979) did not detect any radiation leveis significantiy above 
those due to.natural bat@round. 

Results of studies cornpitted to date indicate that the current use of the landfill does 
* not pose an immediate hazard to human health but potential for exposure does exist, 
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REMEDIAL ACTION OPTIONS AND COST 
Remedial action may be required and could include excavation of contaminated soil. 
A preliminary estimate indicated that approximately 4,500 cubic yards of contami- 
nated material would be produced. The estimated cost for this remedial ‘action is 
$2,200,000. 

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

. 
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UNIVERSAL CYCLOPS, INC. 
ALIQUIPPA, PENNSYLVANIA 

OWNER HISTORY 
1942-1955: Vulcan Crucible Steel Company . 
1955-1960: . Vulcan Crucible Steel of H. K. Porter 
1960-1966: Vulcan-Kidd SteeI of H. K. Porter 
1966-Present: Vulcan Cyclops, inc 

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

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

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

. . 

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

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be required and could involve excavation of a small amount of 
soil and decontamination of one building. Fifty-five cubic yards of contaminated 
material would be produced. The estimated cost for this remedial action is 
$1,000,000. 

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



. . 

VENTRON CORPORATION 
BEVERLY, MASSACHUSETTS 

OWNER HISTORY 
1942-1965: Metal Hydrides Corporation 

. 1965-1976: Ventron Corporation 
1976-Present: Thiokol Corporation c 

SITE LOCATION 

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

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

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

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

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

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be required and could involve excavation of contaminated soil 
and decontamination of building floors and surfaces. A preliminary estimate indicated 
that 100 cubic yards of contaminated material would be produced. The estimated cost 
for this remedial action is $880,000. 

PROJECT STATUS 

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

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

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

MED/AEC SITE USE 
The Massachusetts Institute of Technology (MIT) operated a laboratory and a uranium 
ore testing facility for the AEC in a now-demolished building at the Watertown 
Arsenai. A modified ion exchange technique for production of U 0 
a fluidized bed system, was developed at this site. Initial resear cwf 

, which employed 
0 African ores was 

conducted at MIT in Cambridge. 
Arsenal (building 421) in 1946. 

,Tbe’ activity was transferred to the Watertown 
MIT conducted the research activities until 1950 at 

which time American Cyanamid took responsibility for the functions of the site. in 
1953, the AEC activities at Watertown Arsenal, building 421, were transferred to a 
new facility. 

. 

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

RADIOLOGICAL HISTORY 
The AEC Chicago Operations and Argonne National Laboratory (ANL) completed a I 
comprehensive radiological survey of the portion of the arse& (building 421 and 
surrounding area) used for the AEC activities. Direct instrument surveys of the pad of 
building 421 and south wall of building 331 (nearest building to the pad) identified 
three small spots on the pad that exceed the proposed ANSI standard No. N13.12. 
Smears indicated that the contamination .was fixed and the analysis of one sampie 

, 

identified the contamination to be from natural uranium. Other direct instrument 
measurements taken showed no readings above natural background. Analyses of soil 
‘samples, water samples, and measurements of radon in the air gave no indication of 
radiation above natural background. 

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



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

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

REMEDIAL ACTION OPTIONS AND COSTS 

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

PROJECT STATUS 

Additional radiological survey work is scheduled for FY 1980. Upon completion of this 
survey, the Assistant Secretary for Environment will determine whether remedial 

. . action is required. Additional authority to implement remedial action is required. 

+lJS. COVERNYEWT rctlNllffi OFFKX: ISf(ilmll) 
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March 24, 1986 

Department of Energy 
. , Oak Ridge Operations 

P. 0. Box E 
Oak Ridge, Tennessee 37831 

Mr. Joseph F. Nemec 
Program Manager - FUSRAP 
Bechtel National, Inc. 
P.O. Box 350 
Oak Ridge, TN 37831 

Dear Mr. Nemec: 

FUSRAP PROTOCOLS 

Enclosed for your information and use is one copy each of the current 
revisions of the FUSRAP summary protocol, the FUSRAP designation/elimination 
protocol, and the FUSRAP verification and certification protocol. 
These documents, in combination with the latest revision of the 
Energy Systems Acquisition Project Plan for FUSRAP, detail procedures, 
requirements , and responsibilities for each phase of the remedial 
action program effort. 

If there are any questions, pl,eaSe call me. 

Sincerely, 

E. L. Keller, Director 
Technical Services Division 

CE-53:Keller 

Enclosures: 
As stated 
cc w/encls.: 

P. Merry-Libby, ANL 
W. Latham, AD-421 
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SUMMARY PROTOCOL 

IDENTIFICATION - DESIGNATION 

REMEDIAL ACTION - CERTIFICATION 

. . .- _. ‘. .~’ 
.-. 

j / I : .: . . - - .’ . . . : 
.‘/,.’ -1; _ 

INTRODUCTION 

This sumnary protocol describes those activities necessary for 

accomplishing the Formerly Utilized Sites Remedial Action Program 

objective, which is to ensure that sites formerly used by the 

Manhattan Engineer District and the Atomic Energy Commission are not 

contaminated with radioactive residues that may present a radiological 

hazard to the general public. This summary protocol is presented in 

four phases: Preliminary Analyses (identifying potentially, 

contaminated sites), Radiol,ogical Evaluation and Designation 

(evaluating the radiological condition of the site and determining if 

remedial action is needed), Engineering and Remedial Action* (site 

characterization and planning, selecting, engineering, and 

implementing the action), and Certification of Site Conditions 

(verifying site conditions and archiving the records that document the 

results of remedial action). Additional guidance is provided on the 

first two phases and the fourth phase respectively in two supplements 

to this protocol entitled FUSRAP Designation/Elimination Protocol 

(Supplement No. 1) and the FUSRAP Verification and Certification 

Protocol (Supplement No. 2). Additional details regarding 

implementation of the third phase of the program are provided in the 

report Energy Systems Acquisition Project Plan-FUSRAP (Revision .l)ll 

April 1985, and subsequent revisions. 

*Remedial action may involve decontamination or stabilization and 
restricted use through institutional control or physical modifica- 
tions. 

. 1 



Appendix A is a flow diagram with decision points and assignment 

of responsibilities for specific program activities. All phases 

except the Engineering and Remedial Action Phase are outlined in some 

detail and covered in the enclosed flow charts. Only a brief 

discussion of the Engineering and Remedial Action Phase is contained 

in this protocol (see "Energy Systems Acquisition Project Plan-- 

Formerly Utilized Sites Remedial Action Program, Revision 1," Steps 3 

through 7, April 1985). 

..b. 

This protocol places the primary emphasis on contaminated sites or 

potentially contaminated sites for which there is existing authority 

that will permit DOE to perform remedial action at the site. However, 

the section on the first phase of this protocol also discusses the 

actions taken with regard to sites for which DOE. is unable to 

establish remedial action authority. In the interest of efficiency 

and economy of operation, this protocol limits the amount of 

radiological survey data collected during the first two phases of the 

protocol to the minimum needed to determine if a site should be 

included in the program or eliminated from it. Any additional 

radiological data needed for project engineering will be accomplished 

during the engineering and remedial action phase of the operation. 

Similar guidance is provided for engineering of the remedial action to 

ensure that the magnitude and cost of the engineering, planning, and 

environmental reviews do not exceed the worth or the beneficial effect 

of the action. Throughout this process, the professional judgment of 

the radiological survey personnel and the engineering and project 

management personnel is utilized, with guidance from the DOE Division 

of Facility and Site Decommissioning Projects (DFSD) to determine the 

level of survey, engineering, and/or.environmental work required to 

achieve the associated goals. 

In order to ensure that any remedial action completed is preformed to 

comply'with and meet appropriate standards and guidelines, the last 

phase, Certification Phase, includes a verification activity. The 
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goal of this phase is also to ensure through proper documentation that 

each remedial action is adequately documented and archived so that a 

permanent record of its final radiological condition will always be 

available. 

SUMMARY PROTOCOL 

The following narrative was prepared, along with Figure I-- 

Preliminary Analyses, Figure II--Radiological Evaluation and 

Designation and Figure III--Engineering and Remedial Action and 

Certification of Site Condition (attached), to describe DOE protocols 

for determining if a site warrants consideration for remedial action. 

The narrative is subdivided to follow these figures. As can be noted 

in Figures I, II, and III, the decision point that is the transition 

from one phase to the next is repeated on these figures but is 

discussed in the narrative in the earlier of the two phases. 

PRELIMINARY ANALYSES PHASE 

During this'phase of the program, sites are identified and 

evaluated to determine if they can be designated (included in) or 

eliminated from the remedial action program, or if a radiological 

survey of the site is required to more clearly define the radiological 

condition of the site to support this decision. This phase has five 

steps that include two decision points. This phase of the program is 

conducted by DOE-DFSD with assistance from a technical support 

contractor, a radiological survey contractor, and an aerial survey 

contractor as appropriate. 

Step 1 - Data Collection and Site Identification 

During this step, information sources are identified and 

investigated by the DOE-DFSD Technical Support Contractor. These 

sources include input from individuals or organizations and historical 

3 
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records. While input from individuals and organizations is actively 

sought and has provided much useful .data, MED/AEC operating records 

provide, by far, the more usable data. Records associated with MED 

and AEC operations stored at various DOE and contractor records 

centers, the National and Regional Archives, and other agency records 

centers (such as NRC license records) located throughout the country, 

are scanned to determine if they are pertinent to the FUSRAP 

investigations. Records groups identified as possible sources of data 

are reviewed and available contracts, operating recordg,.and records 

of previous radiological surveys are assembled. The l&elor detail 

of the reviews for specific groups of records depends on the . .;: : :: . . . 
importance of the records to the program. The more likely that new or 

additional data will be found in a specific set or group of records 

the more detailed the review of the records will be. Information from 

these sources is used to develop a list of potential FUSRAP sites that 

is updated as new data is collected. Ownership data are collected, 

wherever possible, especially for those sites determined to be highly 

probable candidates for FUSRAP. 

In some cases, copies of pertinent materials are made and 

maintained for the record; in other cases, the location and a general 

description of&e records are recorded. A data management system is 

utilized to keep track of records reviewed, identified, and collected. 

Step 2 - Historical Data Analysis . 

During this step, site-specific data collected during records 

searches and investigations are reviewed and analyzed by the 

contractor to determine the potential for contamination and DOE 

authority to conduct remedial action at the site. Potential for 

contamination is considered significant if the records indicated 

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

over many years and/or the contractor processed large quantities of 

material; (2) the site bad a history of onsite burial of radioactive 



material; or (3) radiolog?cal data suggests the site is contaminated 

and/or input from cognizant individuals suggests that the site is 

contaminated. Contamination is considered possible if the historical 

data indicates AEC operations could have resulted in the site being 

contaminated and there is little or no data to indicate t,he site was 

ever decontaminated. Potential for contamination,,j.,q-considered low or _,, :.- “1 . .- .._ . 
improbable if only small quantities of radioactive,materials were 

handled, work on the site for MED/AEC for a very short period of time, 

and/or previous surveys adequately demonstrate decontamination was 

accomplished. Experience suggests that, for the most part, the 

potential ,for contamination is somewhat proportional to the quantities _. . , 
of data or records identified for a specific site, i.e."the more 

material processed at a site the more records were generated during 

shipping, billing, processing, etc. As a result, unless there is 

,evidence to suggest otherwise, if only small amounts of information 

can be identified on a specific site, it is normally assumed that the 

site only operated for a short period of time or used small quantities 

of active material. 

Generally, only sites in the first two categories will be 

considered for radiological survey or the remedial action program. 

Those sites having low potential for contamination will normally be 

eliminated from the program. 

The contractor will also review and analyze the records and 

assemble materials that provide information regarding DOE authority 

for remedial action. The contractor will interface with DOE General 

Counsel to obtain guidance regarding pertinent material needed to 

determine if authority exists and will provide available records to 

the General Counsel's'office to obtain preliminary findings to be used 

in the contractor's recommendation for inclusion. The recommendation 

report will include a brief description of the former activities 

conducted at the site and those data used as a basis for the 

recommendations provided in the report. Those recommendations or 
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findings of the contractor will indicate the potential for residual 

radioactive material being found at the site and if DOE has existing 

authority to conduct remedial action at the site. Sites for which 

there is potential for contamination but no DOE authority has been 

established are bandled in several ways or categories. The first 

category of sites are those for which it is clear that DOE has no 

existing authority or that it is unlikely that additional records 

review will identify any information to provide such authority. The . 

states and or other Federal agencies, as appropriate, are provided . . . . - 

information on the sites in this category so that they can take 

appropriate actions. These sites are eliminated from FUSRAP. ..The,, ,:, '.,. _ . ." 
other group includes those sites for which continuing records reviews 

may provide additional data on which to base an authority . 

determination. .Sites in this category are held until there is 

sufficient data to provide authority or until the likelihood of 

identifying additional pertinent records is sufficiently low that the 

site is placed in the first group. The contractor will also search 

. records to determine if a needed action should be covered by programs 

other than FUSRAP. 

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

During this step, DOE-DFSD staff utilize the information assembled 

and developed by the Technical Support Contractor to determine if the 

site should be visited and a preliminary onsite survey and/or mobile 

gamma scan or aerial survey conducted, if activities regarding the 

site should be terminated, or if the site should be held for future 

consideration. 

Site visits and preliminary surveys will be conducted at sites 

that could be contaminated with material from MED/AEC operations and 

for which DOE has authority to conduct remedial action if it is _ 

determined to be necessary and/or where an imminent hazard may exist. 
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Wide area surveys (aerial or mobile gamma scans) will be conducted at 

sites where records or survey data indicate offsite areas may have 

been affected and the potential contamination is such.that wide area 

surveys will detect it. Sites are handled as discussed above if 

contamination is possible but DOE has no authority for remedial action. 

DOE may terminate investigations and close files on a site if the 

potential for contamination is low or the site is clearly under the 

.jurisdiction of a program other than FUSRAP. Similarly, if the site . 

is currently licensed for the same activities conducted.under-MED/AEC ': 

and contamination resulting from licensed work is indistinguishable 

from that caused by MED/AEC, DOE activities relating to the site will _ _. .:. -. 
be terminated. 

If during this step DOE determines that initial radiological 

investigations are required, the Technical Support Contractor is 

tasked to identify the current site owner and a site contact if the 

information is not already available. DOE selects and assigns a 

survey contractor(s) to conduct the required onsite investigations, 

then notifies the owner and makes arrangements for site visits. For 

sites in the Hold for Future Consideration or Terminate Activity 

categories, no owner contact will be needed unless the owner was 

previously made aware of the investigations. Sites in the Hold for 

Future Considerations category will be assessed as more data are 

available and recategorized as appropriate. 

Step 4 - Initial Radiological Investigations 

This step involves site visits and wide area surveys at the sites 

identified in Step 3 that require additional investigation. These 

activities are necessary to assemble data required to include or 

eliminate the site from the program or to determine the need for a 

more comprehensive radiological evaluation of the site; and to 
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determine if there is' offsite contamination. Site visits are 

conducted to determine current site use, to determine if an imminent 

hazard exists, to obtain a preliminary assessment of the radiological 

condition of the site, and collect data that will be used by DOE to 

determine if the site can be eliminated from or included in the 

program without implementing a more comprehensive survey. 
_ 

:: 's . '. .: -:I . ct., J.. +r;...*:- ._ ;s 
. 

The site visit is a multipurpose operation conducted by the ' :' ' '*_ 

'. assigned survey contractor and, in some cases, a DOE representative. 

During this visit, the owners or lessees are provided's brief 
.,..;- -.- _ _ .‘: i 

description of the program and the purpose of the investigation'. The * 
_' 

- 7 . % 7 - .. 
survey team determines the current use of the site and'any expected 

r>.c *.<-‘-i : 47.2 
'- >"- ." * 

,- 1. 
changes in use. A cursory walk over survey is performed to aid DOE in 

determining if further activity is needed at the site to ensure that 

the health and safety of the public is protected, and to ensure that 

there is no imminent hazard resulting from former MED/AEC operations. 

The cursory survey may involve gamma, alpha, and/or beta-gamma 

measurements and some air, water, or soil sampling if felt necessary 

by onsite survey personnel. The survey contractor should collect 

sufficient data to provide descriptions of the facility's physical and 

radiological condition to support a survey plan (if DOE determines 

that a radiological evaluation survey is needed) or a designation for 

remedial action (if it is appropriate). This effort should be limited 

to 1 day or less if possible. Following the visit, the survey 

contractor will be responsible for providing a draft preliminary 

survey report to DOE within 1 month (unless otberwise directed) after 

the visit. The report should contain the contractor's suggestions 

regarding need for additional surveys. 

For those areas determined to need wide area surveying to 

determine if offsite surveys are needed, two types of surveys may be 

utilized, aerial and mobile gamma scanning. The aerial survey is 

conducted using a helicopter or fixed wing aircraft and covers very 

large areas and identifies the general area(s) of contamination. The 
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gamma scan is a mobile-based survey conducted along streets, alleys, 

and other accessible roadways throughout the area. Individual 

properties having radiological anomalies can be identified using 

mobile gamma scanning techniques. Following completion of wide area 

surveys, the survey contractor will prepare a report providing the 

results of the survey and recommendations concerning the potential for 

offsite contamination. If there is no indication of-offsite- ,I, -- -B--t-r-t, .- . 

contamination, the aerial and/or mobile gamma survey reports may . ^. 

suffice to document the findings and offsite survey efforts will be 

terminated. If the wide area surveys provide positive indications of 

the-presence of offsite contamination potentially due to DOE 

predecessor activities, DOE will determine if further radiological .._: 

characterization is required, or if the area can be designated on the 

basis of wide area survey data alone. Where additional offsite 

investigations are required the survey contractor or technical 

assistance contractor, as appropriate, will be tasked by DOE to 

identify owners of the properties involved. DOE will notify the owner 

of the findings and proposed actions if necessary. 

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

Upon receipt of the site visit and preliminary survey report, DOE 

reviews the report and recommendations, and, giving due consideration 

a to those data provided by the records searches, will categorize each 

site either for inclusion in the radiological survey program, or 

direct inclusion in the remedial action program, or elimination from 

the program. 

Sites will be included for remedial action if DOE has authority 

for remedial action and data indicate that the potential for 

contamination is significant and the preliminary survey demonstrates 
. 

that the contamination is clearly above guidelines. In this case, any 

additional survey work will be performed during the engineering phase 

of the task. 
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If DOE-DFSD determines the site visit and preliminary survey 

results, along with the historical data are sufficient to verify that 

the radiological condition of the site is within appropriate 

guidelines or that the site conditions are controlled by license or 

appropriate restrictions, the site is eliminated from the program. 

Sites in this category are processed for elimination and the findings 

that the radiological condition of the site is acceptable for 

unrestricted.use or, as necessary, for controlled use, are dpcumented 

and archived. 

_ ..-. 
Sites that can neither be included or eliminated from the-remedial 

action program are scheduled for preinclusion site radiological . 
evaluation surveys to better characterize their radiological 

condition. When DOE-DFSD assigns a radiological survey contractor to 

. 

complete the survey, DOE-DFSD will provide the contractor a survey 

priority for the subject site. Three categories are proposed for 

assigning survey priorities to sites. First priority sites (those to 

be scheduled for survey first) are sites for which DOE has authority 

(through the Atomic Energy Act or Congressional mandate) for remedial 

action and: 

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

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

Second priority is assigned to sites for which DOE has authority 

and preliminary survey data indicate contamination is related to 

MED/AEC work and may be present in quantities that can exceed 

guidelines. 

Third,priority is assigned to those sites where that the 

preliminary data indicate radiation levels are clearly above 

background; but it is not clear from the data collected that the 
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radioactivity is from former MED/AEC operations; that is, DOE 

authority to conduct remedial action is not clear cut. Surveys at 

third priority sites will be conducted to confirm authority as well as 

to determine the need for remedial action. If authority is confirmed, 

the site will be forwarded to the next appropriate step. If the site 

is contaminated and authority is not confirmed, DOE activities will be 

terminated, and the appropriate State or Federal agency having 

jurisdiction will be notified. . 
.- :;;.;. . . . _ .L . .:- 

RADIOLOGICAL EVALUATION AND DESIGNATION PHASE _ 
“.! . . -; ),: ..::-.-‘:: . .,. 

The purpose of this phase is to further evaluate the radiological .. 

conditions of the site by more comprehensive surveys, to compare the 

conditions to applicable guidelines and standards, to determine the, 

potential for exposure and, ultimately, to determine if there is a 

need for remedial action. 

During this phase; the radiological surveys are conducted at sites 

where those data collected during the Preliminary Analysis Phase are 

not sufficient to include or eliminate sites from the program. As 

with previous activities, every effort is made to conduct only as much 

survey work as is necessary to obtain sufficient data to make a 

designation determination. Determining the extent of survey activity ...-' 

is the responsibility of the radiological survey team leader. In 

addition, an engineering contractor representative(s) may work with 

the survey contractor(s) both before and during the survey(s) to 

ensure the data collected will be of use for engineering work that may 

be needed. In some cases, where agreed upon between DOE-DFSD and the 

DOE Oak Ridge Operations Office Technical Services Division (OR-TSD), 

the comprehensive survey will be thorough enough to provide the basis 

for the engineering bid request for remedial action. 

The radiological evaluation and designation phase of the program 

contains two steps: the Radiological Evaluation Survey for 
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Designation and the Decision Point (see Figure II, Step 1 and 

Step 2). However, the radiological evaluation survey is further 

divided into two subelements. 

Step 1 - Radiological Evaluation Survey for Designation 

The radiological evaluation survey is subdivided into 

(1) Systematic and Extended Survey, the onsite survey effort; and 

(2) Document Findings, the report'preparation effort. The onsite 

survey effort is organized in stages that increase in complexity as 

they proceed from left to right on the flow chart (Figure II). Each 

stage represents a part of the survey program and, if conducted, are 

conducted as part of the same onsite survey. The radiological survey 

team leader is responsible for the decision to implement more 

comprehensive stages of the survey activity. This responsibility 

includes the decision to conduct the extended survey (i.e., biased 

measurements) in selected areas of the site or to remove minor 

contamination as part of the survey. 

Systematic and Extended Survey. The systematic stage of the 

survey is, as its name implies, a radiological survey involving 

systematic and preplanned sampling and direct radiation measurements 

over a predesigned grid network. These surveys may be of structures 

or outside areas. The measurements taken can include: 

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

0 Air samples and analyses (Grab samples); 

0 Soil samples and analyses; (surface and subsurface) 

les and analyses; (surface and ground water)and 0 Water samp 

0 Background measurements. 

13 
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While the survey may include all or any combination of these 

measurements, it will primarily be the judgment of the radiological 

survey team leader to determine which and how many measurements are 

needed. The survey team leader will interact with the engineering 

contractor representative* as required in planning the survey and will 

provide a survey plan to DOE-DFSD prior to the survey. This plan will 

document the measurements to be performed during the systematic survey' 
1‘- -._.. .L 1 I_*.* 

and briefly indicate under what conditions the extended effort (biased 

sampling) will be completed. Whenever possible, survey results wiT1 '. ..": I.,..- :,..L-.. 

be forwarded for final analysis and recommendations as to inclusion or 

e&imination based'on the results of the systematic stage of the '. . . *,..i,',' I I '; L .'1 
survey. This decision will be based on or guided by pre-established '.a " '- -- 

criteria approved by DOE-DFSD (Appendix B). For isotopes other than 

radium-226 and thorium isotopes, the soil concentration limits must be 

calculated (Appendix B). This calculation is done by the radiological 

support contractor with the assistance of the criteria development 

contractor (ANL). At some future time, EPA is expected to issue 

guidelines or standards for residual radioactive materials in the 

environment. These guidelines will be applied as appropriate. 

Where systematic surveys do not provide sufficient data to support 

this decision, based on indicated action levels, the survey will be 

extended. The decision whether or not to subject the property to more 

comprehensive data collection (bjased sampling) is made in the .field 

by the radiological survey team leader. These judgments by the 

radiological survey team leader are important to the success of this 

approach to the survey process and require the presence of a 

well-qualified survey team leader. 

*Engineering contractor is the Formerly Utilized Sites Remedial 
Action Program Management Contractor (PMC). 
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As indicated, the survey is extended to include more detailed 

measurement techniques only when the systematic effort cannot provide 

sufficient data to determine if the site exceeds applicable 

guidelines. The extended survey may include: 

0 

0 

0 

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

0 Air sampling on and off the site. 

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

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

_._. _, 

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

't ,- 7 < 

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

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

It is essential that the extended survey be detailed enough to 

determine if the condition of the site can be certified to meet 

guidelines or if the site must be included in the remedial action 

program. 

Document Findinqs. If, after the evaluation survey the survey 

contractor believes the site radiological conditions meet established . . 
criteria for the site, the contractor should document its findings, 

including the results of the survey and the description of any . 

material removed from the site. The report should include the survey 

contractor's recommendations regarding additional DOE or government 

involvement at the site. The survey contractor will similarly 

document the* results of the surveys for the sites that contain 
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radioactive residues that exceed appropriate guidelines or standards. 

In addition to documenting the sites radiological condition and 

remedial action recommendations, these reports should briefly assess 

the potential for human exposure and associated health effects or 

riski. 

Step 2 - Decision Point: DOE-Division of Facility and Sitk Decom- 
mlsstoning (DFSD) ProJects Determines if Site Should Be 
Designated for Remedial Action 

During this step, DOE-DFSD staff will review all the data 

collected on each site and determine whether the site should be 

included or eliminated from the remedial action program. 

If DOE-OFSD determines that radiation levels at the site exceed 

applicable guidelines or standards, the site will be designated for 

remedial action by notification from the Director of the Office of 

Remedial Action and Waste Technology to the Manager of Oak Ridge 

Operations Office. This designation provides the FUSRAP office in Oak 

Ridge (OR-TSD) the authority to proceed with the remedial action 

process. Remedial measures to be considered for a designated site 

will include restricted use and stabilization on site as well as 

decontamination of the site. As part of the designation provided to 

OR-TSD, DOE-DFSD will assign a remedial action priority to the site.* 

Other guidance will be provided by DOE-DFSD to OR-TSD with the site 

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

remedial action options to be considered, and cost/benefit 

considerations. Simultaneous with designation of the site, DOE-DFSD 

will notify the owner of the site and appropriate state, local, and 

Federal agencies and authorities of the findings and plans. In all 

cases the Department will notify the Environmental Protection Agency 

of designation actions. 
_' I-:.. 2 - .. _ - _.:_- : 

If DOE-DFSD determines from review of the survey data that the 

site meets the applicable guidelines the findings will be documented 
"".F I' -.' 

and archived according to this protocol. If the site does not meet 

the DOE criteria but for one of the reasons stated above cannot be : 7 ,,.:.. ,.I 
included,in FUSRAP, the appropriate Federal or state agency wi?i"be 

.f .,\. 
- - 

notified to insure that proper consideration will be given to the site 

under other assessment efforts. 

ENGINEERING AND REMEDIAL ACTION PHASE 

The Engineering and Remedial Action Phase of this protocol 

encompasses conceptual and preliminary engineering activities as well 

as other activities necessary for the completion of the remedial 

action and establishment of the disposal site. The activities are to: 

0 

0 

0 

0 

0 

0 

Define and evaluate options for remedial action; 

Obtain required site-specific environmental and radiological 
characterization data; 

Select the preferred and alternative remedial 
assessed during the National Environmental PO 1 
analysis; 

Identify environmental impacts and mitigating 
assessed during the NEPA analysis; 

Select the preferred remedial action option; 

actions to be 
icy Act (NEPA) 

measures to be 

Prepare the final engineering design (Title II) of the 
options; 
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3scm 
0 Implement the selected remedial action and waste disposal 

action; and , 

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

Implementation of this phase (Figure III) is the responsibility of 

the OR-TSD, the FUSRAP Project Management Contractor (PMC), and the 

FUSRAP NEPA Process Contractor. More detail is presented in the OR 

report, "Energy Acquisition Project Plan - Formerly Utilized Sites 

Remedial Action Program." The general flow chart of activities 

associated with this phase are shown in Appendix E (steps 3 through 

7). The need for and level of preremedial action analyses and 

preliminary engineering is dependent on many factors including 

institutional and other nontechnical factors that may dictate the 

final selection of remedial action options. In such cases, the 

preparation of certain documents and/or such things as geological 

investigations may not be required. Decisions regarding the level and 

need for site-specific studies will be made by OR-TSD with input as 

needed from DFSD. OR-TSD will provide DOE-DFSD a site-specific 

project completion report for each remedial action project and prepare 

a certification docket* for the site. 

OR-TSD will interface with DOE-DFSD 'on all key decisions such as 

remedial action selection and will supply periodic program status 

reports. Accomplish,ment of site decontamination to meet unrestricted 

use criteria or the achievement of site restrictions and adequate 

institutional control of residual contamination is the responsibility 

of OR-TSD. 
. 

*The contents of the certification docket are discussed in Appendix D 
and in the FUSRAP Certification/Verification Supplemented Protocol. 
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CERTIFICATION OF SITE CONDITION PHASE 

i 

1 . 

The Certification Phase is the responsibility of DOE-DFSD and 

OR-TSD. It utilizes data from the Remedial Action Phase as well as 

the other phases of the protocol especially the post-remedial action 

report or project completion report and involves three interrelated 

steps: 

0 Independent verification of the remedial action 

0 Decision on the adequacy of the remedial action . 

0 Certification process -" . , ._ 

- Notification of concerned parties and the issuing of a 
Federal Register Notice and 

- Completion of the Certification Docket and archiving of 
the docket 

These activities are described in detail in the Verification and 

Certification Protocol (Supplement 2 to this Protocol). 

Step 1 - Independent Verification 

An Independent Verification Contractor (IVC) contracted by DFSD, 

reviews the remedial action activities and conducts verification 

surveys as necessary to confirm the adequacy of the remedial action 

and/or the procedures used by the PMC to certify the site's 

condition. The IVC coordinates with the PK and OR-TSD during the 

verification activity, but, is managed and contracted by DFSD to 

maintain independence and insure no conflict of interest. An interim 

verification letter is irovided by the contractor to OR-TSD and DFSD 

upon completion of the initial analysis of the remedial action at a 

specific site within four weeks after completion of the remedial 

action. The final verification report is submitted sometime 

thereafter. 
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Step 2 - Decision Point: DOE Determines If Site Conditions Meet 
Specific Criteria for the Remedial Action 

On the basis of the data provided during and after the remedial 

action by the PMC including the Post-Remedial Action Report and the 

information provided by the IVC, OR-TSD, with approval from DFSD, 

determines if the site was adequately decontaminated and meets DOE 

guidelines. This decision point ii actually a continuous- process that I - '-. 

is conducted in conjunction with the verification activity and the 

certification process steps. DOE interacts regularly with the PK and 

the IVC during the conduct of the remedial action and the". 
. . 

post-remedial action and verification reviews and surveys. This 
- _. . 

interaction is necessary to insure that any conflicts or 'discrepencies 

that are identified are expeditiously resolved; The preparation of 

the certification docket, certification statement and associated draft 

Federal Register notice is conducted during the decision process. Any 

changes required in these documents as a result of the decision are 

implemented as part of the certification process step. 

' 

. 

If the remedial action was accomplished adequately, the site 

certification process is completed. If the remedial action did not 

bring the site in compliance with criteria, DOE will determine whether 

further remedial action is needed or warranted and will provide 

appropriate direction to the PMC. 

Step 3 - Certification Process 

As soon as possible after the determination is made that the site 

will be certified (the remedial action is complete), OR-TSD provides 

the owner of the site with interim notification that the remedial 

action is complete and that a certification package is being 

prepared. In general, the notification of the concerned parties is 

the responsibility of OR-TSD as is the preparation of the 

certification statement (required to officially approve the remedial 

22 



action) and the draft Federal Register notice. Once approved by the 

DOE Oak Ridge Chief Counsel's 'Office and DOE Headquarters (the Office 

of Management and Administration (MA) and DFSD) the Federal Register 

notice is issued through DFSD in Washington. 

The Certification Docket (Appendix 0) is prepared by OR-TSD and 

the certification statement is signed at the Oak Ridge Field Office. " - - 

Final approval is required through DFSD. DFSD will arrange to archive 

the Certification Docket and supporting data as a permanent record of 

the DOE findings and radiological condition of the site. DFSD will' .. " " 

also have the information placed in the DOE Public Reading Room.in"' 
*. 

;:.r -.- -. - "_ 
4- -. ' "'. 

: :: 
Washington, D.C., for general availability to the public. 

Distribution of the dockets to other agencies (Federal, state, or 

local) as necessary, is made by OR-TSD. The Verification and 

Certification Protocol (Supplement No. 2 to this protocol) and 

Appendix F (Public Availability and Archiving of FUSRAP Records) 

provide additional information. 

. 
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Formerly Utilized Sites Remedial Action Program, Designation/Elimi- 
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Department of Energy 
Washington,DC 20545 . 

046176 

JUN 2 6 1987 

Dr. Stanley Lichtman 
Office of Radiation Programs (ANR-460) 
U.S. Environmental Protection Agency 
401 M Street, S.W. 
Washington, DC. 20460 

Dear Dr. Lichtman: 

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

We are presently updating the manual for implementing the residual 
radioactivity guidelines and hope to have it completed later this year. In 
the interim, the Department will continue to use the September I985 version 
of the manual along with interim guidance for implementing the updated hot 
spot criteria. If you have any questions regarding these guidelines and 
their implementation, call Andrew Wallo of my staff at 301-353-5439. 

Sincerely, 

2 Enclosures 

& ‘. .a 
J;-- - *. 
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Sumnary of Changes to: 
U.S. Department of Energy Guidelines for Residual Radioactive Material at 
FUSRAP and Remote SFHP Sites. 

IMTRODUCTION: 

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

Basic Dose Limits to be applied to remedial action projects. 

Residual Radioactive Material Guidelines for Remedial Actions. 

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

--Hot Spot Limits for radionuclides in soil. 
--Radon in air guidelines. 
--External Gamma radiation guidelines. 
--Surface contamination guidelines for buildings and equipment. 
--Air and water guidance. 

Authorized Limits for remedial actions (Site Specific Cleanup 
Limits). 

Guidance for Control of Residual Radioactive Material. 

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

Provisions for Supplemental Limits and Exceptions. 

w Sources and references for guidelines. 

Differences between the March 1987, version and the previous version of the 
guidelines are generally procedural in nature or are editorial changes made 
to clarify certain aspects of the guidelines that have been misinterpreted 
inthe past. The procedural changes relate to the implementation of 
guidance for limiting hot spots and the exceptions or supplemental limit 
provisions of the document. The guidance for hot spots were modified to 
include an approach that is more conservative but can be more easily 
implemented in the field. The exceptions section of the previous version 
was changed to differentiate exceptions (deviations from the generic or 
derived gujdelines that require restrictions on site use to ensure 
compliance with DOE standards) from 
site specific generic or derivtd gui 

plmental limits (deviations from 
lnes that occur due to speci fit 

considerations and do not require restrictions on site use to ensure 
compliance with DOE standards). 

,. __ _ .~ _ - : 
_.. _.I l-._-~--.. _ ~_-~.~. _:. ~. I .-.T.c _..I '..I- .-."..;;.L'~. :-_ - - 
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0 6eneral discxsion and considerations: 

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

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

The derived limits established via procedures described in the Guidelines 
and supporting material comply with DOE Standards for protecting the public 
and are consistent with ICRP guidance which is generally being applied to 
most areas of radiation protection. ICRP states that the lifetime dose to 
a member of the general public should correspond to a maximum 100 mrem/year 
limit of life-long whole body exposure from all sources, excluding 
background and medical related doses. ICRP-26 indicates that in most cases 
that limit can be achieved by application of the 500 mrem/year dose limit. 
The report suggests that the application of the 500 mrem/year limit is 
likely to produce dose equivalents of less than 50 mrem/year. The report 
also indicates that maximizing assumptions usually made in selecting the 
critical groups result in actual doses to the most highly exposed 
individuals of values less than that postulated. 

f 
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The Department", Guidelines use the 100 mrem/year value as a limit for life 
time exposure {instead of the 500 mrem/year limit) and derive allowable 
concentrations postulating worse case plausible use scenarios. In general, 
while plausible, these scenarios are highly unlikely and actual or likely 
use scenarios would produce potential doses much less than 100 mrem/year, 
probably on the order of a few mrem/year. As the intent of the ICRP 
guidance is to ensure that actual doses to the general public do not exceed 
100 mrem/year over a lifetime and not to limit potential worst case doses, 
the Department's Guidelines clearly achieve this goal. The application of 
ALARA to the Guidelines, reduce exposures to levels that are still further 
below the postulated limit. 

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

Major Changes: 

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

Hot Spot Criteria: 

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

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

Protect the public and environment. 

Be consistent with the guidelines. 

Facilitate field implementation. 

The working group recomnended tha~t the hot spot criteria be defined as a 
i --multiple-of the soil guidelines or authorized limits which represent the 

general soil concentration for radionuclides permitted over a 100 square -- -. 
; .T- -:.- .; ,LX .~<yv+-~f<g .% 
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meter area, an+ that the factor be the squareroot of (100/A) where A is the 
area of the hot spot. This factor was applied to several typical 
radionuclldes found at OOE remedial action sites including selected alpha, 
beta, and garmna emnitters usjng the dose estimat!ng Rxthodology provided in 
the procedures manual, the "supplement" to the Guidelines. The assessment 
indicated that the (lOO/Ah factor is sufficiently conservative to ensure 
the basic 100 mrem/year dose limit is maintained. For field application, 
the working group recommended that the hot spot limit be implemented in 
four discrete steps as shown in the attached table. The use of discrete 
steps adds further conservatism to the approach as well as simplifying 
field application. The attached table provides a surmnary of the working 
groups recommendations for the criteria and its implementation. 
Theoretically, the (100/A)+ limit could allow very small areas of 
contamination to have high concentrations of radionuclides. While this 
does not, in general, pose a problem to most DOE remedial action sites due 
to the nature of the residues and DOE's ALARA philosophy, a maximum factor 
of 30 times the authorized limit was established as limit for small areas 
of contamination. 

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

Supplemental Limits and Exceptions: 

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

-Exceptions or supplemental limits are generally for use at a portion 
of a site or vicinity property where specific circumstances dictate 
the guidelines or authorized limit established for the entire site and 
vicinity properties are not appropriate for the specific area of 
concern. 

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

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



1. 

2. 
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4. 

3. 

1 
6. 

.*_ _ - 
f 

_ 

APPLIcAIIoH OF HOT SPOT cumzLI,IOE 

The rathod for determining Hot Spot Units, which is basad on the 
100 mrem/year Dose Limit, as describrd in the RJSRAP procedures 
manual, shall still be applicable for detawining allowable concen- 
tratlonr of radionuclidos undar inhomogeneour soil contamination 
condltlona. However, the folloving approach, mm appropriate for 
field applications, my be used in place of the Dose Limit method 
and is recommended for general applications. 

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

-g - sg * (100 l&x)1/2 

where, Shg = the Hot Spot TLlmit (pCi/grafa) 
Sg - the Authorized Limit for a specific site 

bWg-0 
A - the area of the hot spot in square meters 
(100/A)1/2 it the hot spot multiplication factor. 

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

The ranges and fac- 

Ranne Factor (Hultiple of Authorized Limit) 

<I a? 
l- <3 a? 

.?o+ 

3 - a0 n? 4 
10 - 25 m2 2 

*Areas less than one square meter are to be averaged over the one 
square Peter and that average shall not l ?ceed ten times the 
Authorltrd Limit. 

Tha avarage Authorized Llmlt is considered adequate to protact the 
public for l raas largar than 25 rquaro meterr; harm, no wclal 
Hot Spot LimIta arm raquirad for areas larger than 25 8-e 
metar. 

Averaging of hot apots lass than or aqua1 to 2S square maters &all 
ba done only ovar tha local hot apot arma. 

Every roaronablo effort ahall be ma& to identify and raaova any 
l ourca which has a concentration of a radlomxllde l xceadfng 30 
times tha Authorized Unit irrenpsctlw of area. 

..-. 
._ . ^. . - - - ., _.” -i i,-.--- .--I. ; --,~-I- ‘L.: 

_~ - -- _ -->. ~.~ ;~ 
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U.S. DEPARTHENT IZF ENERGY GUIDELINES 

FOR RESIDUAL RAPIOACTIVE MATERIAL AT 

FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM 

AND 

REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES 

(Revision 2, March 1987) 

A. INTRODUCTION 

This document presents U.S. Department of Energy (DOE) 

radiological protection guidelines for cleanup of residual 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 (SFHP).* The topics covered are basic 

dose limits, guidelines and authorized limits,for allowable levels of 

residual radioactive material, and requirements for control of the 

radioactive wastes and residues. 

Protocols for identification, characterization, and designation of 

FUSRAF sites for remedial action; ior im+lesientati& of the remedfal 

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 

* A remote SFf-iP site is one that is excess to DOE programmatic neeos an6 
is located outside a major operating DOE research and development or 
production area. 



describe radioactive materials der 

which the Department of Energy has 

to limit the levels of radioactive 

environment are provided for: (1) 

"Residual radioactive material" is used in these guidelines to 

ived from operations or sites over 

authority. Guidelines or guidance 

material to protect the public and 

residual concentrations of 

e%ym 
for derivlz;'*a* ,.&-specific guidelines for allowable levels of residual 

radioactive material from basic dose limits, is contained in "A Hanual 

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

Department of Energy 1987) referred to herein as the "supplement". 

radionuclides in soil material, (2) concentrations of airborne radon 

decay products, (3) external gamma radiation level, (4) surface 

contamination levels, and (5) radionuclide concentrations in air or 

water resulting from or associated with any of the abcve. 

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 Protecticn (ICRP 1977, 

19781. The basic dose limits are used for deriving guidelines for 

residual concentrations of radionuclides in soil material. Guidelines 

for residual concentrations of thorium and radium in soil, 

concentrations of airborne radon decay products, ailotiable indoor 

external gamma radiation 'levels, and residual surface contaninztion 

concentrations are based on existing radiological protection standaras 

or guidelines (U.S. Environmental Protection Agency1983; U.S. Nuclear 

Regulatory Commission 1982; and Departmental Orders). Derivea 

guidelines or limits based on the basic dose limits fcr those 

quantities are only used when the guiaelines proviara in the existing 

standards cited above are shown to be inappropriate. 

A "guideline" for residual radioactive material is a level of 

radioactivity or of the radioactive materi'al that is acceptable if the 

use of the site is to be unrestricted. Guidelines for resi\'ual 

radioactive material presented herein are of two kinds: (J) generic, 
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site-Independent guidelfnes taken from existfng radiation protection 

standards, and (2) site-specific guide lines deri ved from basic dose limits 

using sfte-specific models and data. Generic guideline values are presentea 

in this document. Procedures and data for derfving site-specific guideline 

values are given in the s!Ippiement. The basis for the guidelines is 

generally a presumed worst case plausible scenario for a site. 

An “Authorized Limit" ~;:1 a Tevel 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 Limit for a site will include limits for each radionuclide or 

group of radionuclides, as appropriate , associated with the residual 

radioactive material in the soil or in surface contamination of structures 

and equipment, and in the air or water, and, where appropriate, a limit on 

external gamma radiation resulting from the residual material. Under normal 

circumstances, expected to occur at most sites, Authorized Limits fo* 

residual radioactive material or radioactivity are set equal to guideline 

values. Exceptional conditions for which Authorizea Limits might differ 

from guideline values are specified in Sections D ana F. A site may be 

released for,unrestricted use only if the conditions do not exceed the 

Authorized Limits or approved supplemental limits as defined in Section F.1 

at the time remedial action is completed. Restrictions and controfs on use 

of the site must be es'iab'lished and enforced if tht: site conditions exceed 

the approved li~,its, or if there is potent';al to exceed the dose lir,tit if 

the site use was *not restricted (Section F.2). The applicable controls and 

restrictions are specified in Section E. 

DOE policy requires that all exposures to radiation be limited to levels 

that are as law as reasonably achievable (ALARA). For sites to be reieasea 

for unrestricted use, the intent is to reduce residual radioactive material 

to levels that are as far below Authorizea Limits as reascjnable considering 

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

material is not redUCed to levels that permit release for unrestricted use, 

ALARA policy is implemented by establishing controls to redu.:e exposure to 

levels that are as low as reasonably achievable. Prcceaures for 

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

upon completion of remedial action at a site. 

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

individual member of the generai public is 100 mrem/year. The internal 

committed effective dose equivalent, as defined in ICRP Publication 26 (ICRP 

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

(ICRP 19781, 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 made to ensure 

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

reasonably achievable. 

Under unusual circumstances it will be pernlissible to allow potential 

doses to exceed 100 mren/year where such exposures are based upon scenarios 

which do not persist for long periods and where the annual life time 

exposure to an individual from the subject residual radioactive material 

would be expected to be less than 100 mrenrlyear. Examples of such 

situations include conditions that might exist at a site scheduled for 

remediation in the near future or a possible, but improbable, one-time 

scenaric that might occur following remedial action.. These led?Is 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.1 Residual Radionuclides in Soil 

Residual concentrations of radionuclides in soil shall be specified as 

above-background concentrations averaged over an area of 100 sq meters. 

Generic guidelines for thorium and radium are specified below, Guidelines 

for residual concentrations of other radionuclides shall be derived from the 

basic dose limits by means of an environmental pathway analysis using 

4 



site-specfffc data where available. Procedures for these derjvntions are 

gfven in the supplement. 

If the average concentration in any surface or below surface area less 

than or equal to 25 sq meters exceeds the Authorized Limit or guideline by a 

factor of (100/A)"* , where A is the area of the elevated region in square 

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

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

given in the supplement. In addition, every reasonable effort shall be made . 

to remove any source of radionuclide that exceeds 30 times the appropriate 

soil limit irrespective of the average concentration in the soil. 

Two types of guide,lines are provided, generic and derived. The generic 

guidelines for residual concentrations of the Ra-226, Ra-228, Th-230, and 

Th-232 are: 

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

- 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 
I Ra-226 or Th-232 and l<a"22g ar? both present, not in secular equilibrium, 

the appropriate guideline is appJied as a limit to the radionuclide with the 

higher concentration. If other mixtures of radionuclides occur, the 

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

dose for the mixtures will not exceeci the basic dose limit, or 2) the sum of 

the ratios of the soil concentration of each radionuclide to the allowable 

limit for that radionuc?ide will not exceed 7 ("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 rafloii decay products' 

shalJ apply to existing occupied or habitable structures on private property 
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that ure fntendad fcr unrestricted use; structures that will be denro?fshed 

or burfed are excluded. The appli’cable generic guideline (40 CFR 192) is: 

Xn any occupied or habitable bulidfng, the objective of remedfa? 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.badkground] shall not exceed 0.03 WF, Remedial 

actions by DOE are not required in order to comply with this guideline when 

there is reasonable assurance that residual radioactive materials are not 

the cause. 

C.3 Exter%?‘Gamnra 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 leve? by more than 20nR/h and shaJ1 comply with the basic dOSe 

limit when an appropriate use scenario is considered. This requireme:,t .. .‘2 
shall not necessari?y apply to structures scheduled for demolition or to 

buried foundations. External gamma radiation levels on open ‘lands sha?? 

also comply with the basic dose limit considering an appropriate use 

scenario for the area. 

C.4 Surface contaminaeion 

The generic guidelines provided in the Table 1, Surface Contamination 

Guidelines are applicable to existing structures and equipment. These 

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

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

Allowable Total Residual Surface 

Contamination (dpm/lOO cm') 1 

Radionuclides * Average 3, 4 Naximum 4, 5 Removable 4, 6 

Transuranics, Ra-2::I, Ra-226, Th-230 
Th-228, Pa-231, AC-227, !-125, I-?29 100 300 2tJ * 

Th-Natural, Th-232, Sr-30, Ra-223, 
Ra-224, U-232, 1-126, 1-131, 1-733 7 ,coo 3,OGiJ 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 Sr-90 and others noted above 5,000 B-Y 15,000 B-Y 1,000 B-Y 

1 As used in this table, dpm (disintegrations per minute) means the 
rate of emission by radioactive material as determined by 
correcting the counts per minute measured by an appropriate 
detector for background, efficiency, and geometric factors 
associated with the instrumentation. 

2 Where surface contamination by both alpha- and beta-gamma-emitting 
radionuclides exists, the limits established for alpha- and 
beta-gamma-emitting radionurlides should apply inciependert?). 

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

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

The na~imum,contamination level applies to an area of not more than 
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, and 
measuring the amount of radioactive material on the wipe with an 
appropriate instrument of known efficiency. When removab e 
contamination on objects of surface area less than 100 cm h is 
determined, the activity per unit area should be based on the 
actual area and the entire surface should be wiped. 7he numbers in 
this column are maximum amounts. 

3. 

4 
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Comnfssion (?982)* and will be applfed in a manner that provfdes a level of 

protectfon consfstent wfth the Commfssfon's gufdance. These lfmfts apply to 

both fnterfor and exterfor surfaces. They are not directly intended for use 

on structures to be demolished or buried, but, should be applied to 

equipment or bufldfnq components that are potentially salvageable or 

recoverable scrap. If a buflding is demolished, the guidelines in Section 

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

C.5 Residual Radionuclides in Air and Mater 

Residua? concentrations of radionuclides in air and water shall be 

controlled to levels required by DOE Environmental Protection Guiaance and 

Orders, specifically DOE Order 548D.lA and subsequent guidance. Other 

*Federal and/or state standards shall apply when. they-are determined to be 

appropriate. 

D. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MTE;IIAL 

The Authorized Limits shall be established to: 1) ensure that, as a 

minimum, the Dose Limits specified in Section B will not be exceeded under 

the worst case plausible use scenario consistent with the proceaures and 

guidance provided, or 2) where applicable generic guidelines are provided, 

be consGstent with 5ucIl guid&lines. The Authorizeu Limits for aach site ant 

vicinity properties shall be set equal to the generic or derived guidelines 

except where it can be clearly established on the basis of site specific 

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

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

* These guide'lines are functionally equivalent to Section 4 - 
Decontamination for Release for Unrestrictea Use of hRC Regulatory Guide 
1.86, but are app'iicable to Non-Reactor facilities. 
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should also bt? given to emure that the limits comply with or provfae an 

equivalent level of protectfon as other appropriate linfts ayd gufdelfnes 

tf.e., state, or other Federal). Documentatfon supporting such a decision 

should be similar to that required for supplemental limits and exceptions 

. (Section F), but should be generally more detailea because it covers an 

entire site. 
- ,. 

Remedial actions shall not be considered complete unless the residual 

radioactive material levels compJy with the Authorized Limits. The only 
exception to this requirement will be for those special situations where the 

supplemental limits or exceptions ar e applicable and approved as specified 

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

only be considered if it is clearfy demonstrated that it is not reasonable 

to decontaminate the area to the Authorized Limit or guideline value. The 

Authorized limits are developed through the project offices in the field 

(Oak Ridge Technical Services Division for FUSRAP) and approved by the 

headquarters program office (the Division of Facility and Site 

Decommissioning Projects). 

E. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL AT FUSKAP AND REFJOTE SFMP SITES 

Residual radioactive material above the guidelines at F&RAP ana remote 

SFKP SOLES must be r,,aridged in accordance with appJiccb3e ME OrJ?1's. The 
DDE Order 5480.JA and subsequent guidance or superceding orders require 

compliance with applicable Federal , and state environmental protection 

standards, . 

The operational and control requirements specifies in the following DCJE 

Orders shall apply to interim storage, interim management, and long-term 

management. 

a. 544O.lC, Iriiplementation of the National Environmental Policy Act 

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

C. 5480.2, Hazardous and Raaioactive Mixed Chaste Hanagemer,t 
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d. 

e. 

f. 

99 

h. 

i. 

54iO.4, Envfronmental Protectfon, Safety, and Health Protection 
Standards , 

5482.lA, Envfronmental Safety, and Health Appraisal Program 

5483.?A, OccupatIonal Safety and Health Program for 
Government-Owned Contractor-Operated Facilities 

5484.7, En!ironmentaJ Protection, Safety, and HeaJth Protection 
Information Reporting Requirements 

5000.3, Unusual Occurrence Reporting System 

5820.2, Radioactive lilaste Management 

E.7 Interim Storage 

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

the extent reasonabfy 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: (7) 100 pCi/L at 

any given point, (2) an annual average concentration of 30 &i/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 548O.lA, Attachment XI-l). 

C. Concentrations of radionuclides in the groundwater or quantities of 

residual radioactive materials shall not exceed existing Federal, 

or state standards. 

d. Access to a site shall be controlled and m/sue of onsite materi.al 

contaminated by residual radioactive material shall be prevented 

through appropriate administ,rative 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 designea to ensure, to the extent reasonable, an 

effective life of at least 25 years. The Federal government shall 

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

exclusive u;e. 
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E.2 Interfm Management 

a. A site may be released under fnterim management when the residual 

radIoactive material exceeds guideline values if the residual 

radioactfve material 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 DGE, shall i’nclude but 

not be limited 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 might disturb the residual 

radioactivity or cause it to migrate. 

C. The owner of the site or appropriate Federa?, state, or focal 

authorities shall be responsible for enforcing the administrative 

contro’ls. 

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 life of 1,000 years 

and, 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 waste shall not: (1) 

exceed an annual average’release rate of 20 pCi/rn*/s, ana (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 requirea. 
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c. Prior to placement of any potentially bfocegradable contamin;ted 

wastes in a long-term ,:.anagement 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 

violation of the,requirements in paragraph a. of this section IE.3). 

. d. Groundwater shall be protected in accordance with Appropriate 

Departmental orders and Federa? and state standards, as applicable 

to FUSRAP and remote SFHP sites, 

e, Access to a site shou>d be controlled and misuse of onsite material . 9 
cont&inated by residual radioactive material should be prevented 

through appropriate administrative controls and physical 

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

Environmental Protection Agency (1983--p. 595). These controls 

should be designed to be effective to the extent reasonable for at 

?east 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. SUPPLEf4ENTAL LIIlITS AND EXCEPTIONS 

If special site specific circumstances indicate that the guidelines or 

Authorized Limits established for a given site are not appropriate for a 

portion of that site or a vicinity property, then the field office may 

request that supplemental limits or an exception be applied, In either 

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

Limits are not appropriate and that the alternative action will provide 

adequate protection giving due consideration to health and safety, 

12 
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environment and costs. The field offke shall obtain approval for speciffc 

supplemental limits or exception:: from headquarters as specified in Section 

D of these guidelines and shall provide to headquarters those materials 

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

FUSRAP and SFNP 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 insure that restrictions or 

conditions of release are adequate and mechanisms are in pJace for their 

enforcement. 

Fl. Supplemental Limits 

The supplemental limits must achieve the basic dose limits set forth in 

this guideline document for both current and potential unrestricted u:es of 

the site and/or vicinity property, Supplfmenta? limits may be applied to a 

property or portion of a property or site if, on the basis of a site 

specific analysis, it is determined that certain aspects of the property or 

portion of the site were not cons'idered in the development of the 

established Authorized Limits and associated guidelines for the site, and as 

a result of these unique characteristics, the established limits or 

guidelines either do not provide adequate protection or are unnecessarily' 

restrictive and costly. 

F2. Exceptions 
. 

Exceptions to the Authorized Limits defined for unrestrictea use of the 

site may be applied to a portion of a site or a vicinity property when it is 

established that the Authorized Limits cannot be achievea and restrictions 

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

protection of the public and environment. The field cffice must clearly 

demonstrate that the exception is necessary, and the restrictions will 

provide the necessary degree of protection and that they compJy with the 

requirements for control of residual radioactive material as set forth in 

Part E of these guideJines. 
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F3..&stificatfon for Supplementa? 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 the use of the supplemental limits and exceptions. 

Examples of specific situations that warrant the use of supplemental 

standards and exceptions are: 

a. Where remedia'i actions would':'@ose a c?ear 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 al? reasonab'ie mitigative 

measures have been taken--wou?d 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 hea?th benefits that can reasonably be 

anticipated. 

C. Where it is clear that the scenarios or assumptions used to 

establish the Authorized Limits do not under plausible current or 

future conditions, apply to the property or portion ot the site 

identified and where more appropriate scenarios or assumptions 

indicate that other limits are applicable or necessary for 

protection of the pub?ic and the environment. 

d. Where the cost of remedial actions for contaminated soi? is 

unreasonably high relative to long-term benef:'ts and where the 

residual radioactive materia?s do not pose a clear present or 

future risk after taking necessary control measures. The 

likelihood that bui7dings wi7? be erected or that people wi?l spend 

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

be 

ive necessary where only mint. quantjties of res 

evaluating this risk. Remeaia? actions will genera?ly not 

idual radioact 
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materfals are involved 0;’ where residual radjoactive mdterjals 

occur in an Inaccessibid location at which site-specific factors 

14mit their hazard gnd from which they are costly or difficult to 

remove. Examples are residual radioactive materials under 

hard-surface public roads and sidewa7ks, around public sewer Jines, 

or in fence-post foundations. A site-specific analysis must be 

provided to establish that it would not cause an individua? to 

receive a radiation dose in excess of the basic dose ‘limits statea 

in Section B, and a statement specifying the residua? radioactive 

material must be included in the appropriate state and local 

records. 

e. Where there is no feasible remedial action. . - 
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G. SOURCES 

lfmft or Gufdetine Source 

Basic Dose Limits 

Dosimetry Model and Dose Limits International Commission on 
Radiological Protection (7977, 1978) 

Generic Guidelines for Residual Radioactivity 

Residual Concentrations of Radium 40 CFR 192 
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Airborne Radon Decay Products 

External Gamma Radiation 

40 CFR 792 

40 CFR 792 

Surface Contamination Adapted from U.S. Nuclear Regulatory 
Commission (7982) 

Contro7 of Radioactive Wastes and Residues 

Interim Storage DOE Grder 548Cl.lA and subsequent 
guidance 

Long-Jerm Management DOE Order 548O.lA and subsequent 
guidance; 40 CFR 792; DOE order 582G.2 
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APPENDIX A
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APPENDIX C. DOE FUSRAP PROCEDURE 

FOR ASSIGNING SITE PRIORITIES 

The assessment of potential health effects and the ranking of 

contaminated sites are complex and must take into account many 

influencing factors. The major hazard due to radiological 

contaminants is their potential to increase either the long'or short 

term risk of cancer. The nature of these contaminants must be clearly 

defined. Furthermore, the risk from all pathways to an exposed 

individual or population group, as well as such exposure parameters as 

occupancy factors associated with the contaminated living or working: 

areas and the population density around a contaminated site must be 

evaluated. Potential for migration of contaminants to the surrounding 

environs either through the air, water, soil, and the ecosystem and 

ultimately to man is of major importance. 

Analyses to date have identified no site under current use 

conditions where there is an immediate health hazard; however, over 

the long term, the potential for accumulated exposure and unacceptable 

increases in risk do exist. (a> It should be noted, however, that 

dose and risk estimates completed as part of the assigning of 

priorities procedure are not absolute estimates. These estimates are 

(a) An unacceptable increase has been tentatively defined as an annual 
increased risk of getting a fatal cancer in excess of 5 chances in 
100,000 per year of exposure. The values represent the 
approximate increase in risk of contracting a fatal cancer as a 
result of continuous exposure to the recommended guidelines (500 
mrem/y) value for short term exposure (DOE-85) using a dose risk 
conversion factor of 10m7 effects/mrem of dose (ICRP-26). 
Because this procedure assumes risk to be proportional to dose, 
the equivalent whole body dose calculatedlas the sum of weighted 
internal and external doses (recommendation ICRP-26) can be 
directly compared to the 500 mrem limit to determine a priority. 
The short term guideline is appropriate rather than the long term 
guideline of 100 mrem/year*because the implementation of remedial 
actions to remove material causing the potential exposures are 
expected to begin in a short period (about 5 years or less 
following designation). 
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relative comparisons of the potential for exposure at the specific . 
sites and are intended to be compared to. estimates at other designated 

sites for the purpose of assigning a remedial action priority. The 

health effects or dose estimates are not intended or necessarily 

applicable for other uses. 

The Department is using a three-category system for ranking 

contaminated sites based on health effects (see Figure C-l). The 

categories are: 

High o Ranking a site as a high priority.indicates that the 
S 

site is contaminated above guideli-nes;-'and 

. 

- there is 'potential for individuals at a site under 

present use conditions to receive an unacceptable 

increase in cancer risk, Ia) or 

- there is significant potential for a larger group 

of individuals not directly associated with a site 

to be exposed to levels of radiation that could 

increase the number of expected cancers to an 
(b) unacceptable level, or 

(a)See, Note (a) on previous page 

(b) An unacceptable increase to a group of individuals has been 
tentatively defined as an annual increased risk of getting a fatal 
cancer in excess of 1 in 100,000. This value, as the.similar one 
defined for individual risk, is preliminary; it is based on the 
increased risk that would occur if a group of persons were exposed 
to the standard for large groups (100 mrem/y, FRC* 1960) over 
their entire lives. This is the approximate annual risk estimated 
usi 
10' 9 

g the 100 mremly standard and a dose risk conversion factor of 
effects/mrem of dose from ICRP-26. Because the procedure 

assumes risk to be proportional to dose, the equivalent whole body 
dose calculated as recommended in ICRP-26 (the sum of weight 
internal and external doses) can be directly compared to the 170 
mrem dose limit to determine priorities. 

*Recommendations of the Federal Radiation Counsel. 
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+.I No Are Current Guldehnes or Standards Exceeded At 
This Site Due To The Presence Of Residual I 
Radiological Material? 

Is There Any Immediate Health Hazard At The Site yea High Priority 
Resulting From The Presence of Residual Radio- ,’ Site Requiring . 
Active Material? Interim Control 

Under Present Usa Scenario 
l Can individuals exposed to the 

contamination receive doses such that 
risk of fatal cancer will be increased by 5 
chances in loO,wO?f*) 

l Can the general public IT) receive dose 
such that the ennual risk of fatal cancer 
wfll be increwud by 1 chance in 100.DM)7ff) 

l Thoro is the possibilii of extensive 
migtetion of contaminants. 

The Potential Use Scenario 
l Is there o possibility of individuals at the 

SitE boii exposed to mdiitlon lwsh 
that will increase risk of fatal cancer by 
5 chances in l.@X per year? 

l la there a possibility of the general 
public receiving doses such that the risk 
of fatal cancer will increase by 1 chance 
in 1,ooO.tlOtl? 

l There is the possibility of extensive 
migration of contaminants. 

I 

t 

No To AP 

Yes High Priority ‘- 

To Anv 
Site’ 

YW ~ Medium Priorby, 

To Any 
Site 

I Are There Any Special Circumstances That 
Require This Site Be Considered For High Or Low Priority 

Medium Priority7 Site 

Evaluate And Rank Aa Appropriate And 
Designate For Remedial Action 

Implements Remedial Action Or 
Necessary Controls 

Figure C-l. DOE Prioritization Procedure 
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- .there,is extensive migration or there is 
. significant potential for extensive migration of 

the contamination into the surrounding environs. 

Medium o Ranking a site as medium priority indicates the site is 

contaminated above guidelines, and 

- there is no immediate hazard to individuals at a 

site under current use conditions, but there.is 

potential (due to possible change in use or ; .i. 

occupancy) for individuals to be exposed to levels 

of radiation that may increasethe.risk of cancer 

above an acceptable level, (a) or 

- there is potential for a site to be exposed to 

levels of radiation that could increase the number 

of cancers to an unacceptable level (b) if the 

present use conditions of the site were to change, 

or 

- there is a moderate possibility that contamination 

may migrate offsite and result in exposure to 

individuals around the site. 

o Ranking a site as low priority indicates that the 

site is contaminated above guidelines; however, 

- the exposure level is very close to the level 

where no discernible increase in cancer risk to 

individuals under current or near term (10 year 

period) future use of the site is expected, or 
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- there is no foreseeable chance of the surrounding 

-population being exposed to levels of radiation a 
that would increase their risk of cancer, or 

- there is little or no chance of, or little 

significance in, migration of contamination from 

the site. 
,,: ,. 

Dose/Health effects based priorities are only one factor in 

determining a sites remedial action priority. Other factors 

(discussed in the text of the protocol) will be assessed by the OR/TSD 

and DFSD after designation and are used along with health effects 

priorities to provide the overall remedial action priorities. It is 

also important to note that the dose/health effects calculations are 

used in determining priorities but designations are base on comparison 

of the site to DOE guidelines. 
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APPENDIX 0. CERTIFICATION DOCKET 

The purpose of the Certification Docket is to provide a , 

consolidated and permanent record of DOE activities at the specific 

.site and of this site's radiological condition at the time of 

certification, This record will be placed in the DOE Public Reading 

Room in Washington, D.C., and subsequently will be microfilmed for 

Federal Archives. The certification package will contain a summary of 

DOE (and predecessor agencies) activities at the site, the supporting 

documentation, and a bibliography of relevant dbcuments that are not 

included in the docket. The outline for the final docket is: 

., (A) Introduction to the Docket 

(1) Purpose and Contents of the Docket 

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

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

(1) 

(2) 

(3) 

(4) 

(5) 

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

Site Description (past and current) 

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

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

Summary of Remedial Action (what was done; waste volume 
and waste types; costs; and occupational and public 
exposures) 
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K> Exhibit II - Documents Supporting the Certification of the 
Site c 4 

These include but are not limited to: 

(1) Decontamination or Stabilization Criteria 

(2) NEPA Documents 

(3) Agreements (with owner, state, and-so forth) 

(4) Post Remedial Action Survey and Monitoring Data 

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

S (6) Recommended Restrictions and Actions Taken to Implement 

(7) Federal Register Notice 

(8) Approved Certification Statement 

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

(E) List of Relevant Documents 

The Certification Docket shall be prepared by OR-TSD for each 

completed remedial action and will include state, county, and local 

comments (as appropriate), Federal Register notice, and Approved 

Certification Statement. The certification statement is signed at DOE 

Oak Ridge Operations and is approved at Headquarters. OR-TSD drafts 

and obtains the required concurrences for the Federal Register notice 

which is issued by Headquarters. 
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APPENDI)! F. PUBLIC AVAILABILITY AND ARCHIVING 

' OF FUSRAP RECORDS 

Introduction 

Documentation on a?? FUSRAP site investigations and activities,. r- I . .-.s.. - z z- i z - . . 
(for eliminated as we?? as certified sites) will be prepared and ___, . 

archived by the Department of Energy as permanent records of the __ _. 1. -f ., .-: _ :I_' 
program. This activity is required by this protocol for the purpose.-. _,,, _ 

of ensuring that investigations completed under FUSRAP do not have to 

be repeated at some future date. It is DFSD's responsibility to-.- _ .;; _ / _ .I r : : 
ensure that actions are taken to permanently preserve these records, ,. ._ 

Throughout the' WRAP project DFSD, with its-technical assistance 

contractors and the FUSRAP project office (OR-TSD), will maintain 

records that document program activities including site 

identification, characterization, designation or e?imination, and site 

remedial action planning, implementation, and certification. DFSD and 

the Technical Assistance Contractor will maintain these records 

documenting site identification, characterization, and designation or 

elimination activities. . DFSD and the FUSRAP Project Office (OR-TSD) 

will maintain those records documenting remedial action planning, 

implementation, and certification activities at each site. The 

certification dockets assembled by OR-TSD as described in Appendix D 

will be the primary record for those sites designated for remedial 

action. Elimination reports, including authority reviews and 

supporting documentation, assembled by the DFSD Technical Support 

Contractor will be the primary record for sites identified but not 

included in the remedial action program. In addition, the primary 

record file will include genera? information regarding program policy, 

decisions, and other pertinent information required to reflect as 

complete as possible history or chronology of activities associated 

with each FUSRAP site. 

F-l 
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Temporary Public Access ‘ 

The Certification Dockets, major FUSRAP announcements, press 

releases and, where appropriate, elimination reports will be ma& 
available at the Department of Energy Public Reading Room in 

Washington, D.C. Upon receipt of the primary records assembled by 

OR-TSD and/or the Technical Assistance Contractor, DFSD will transfer 

copies of the subject documents to the reading room through a 

memorandum to the Department's Public Information Office (k&232.?). 

The official record copies will be maintained by DFSD or the program 

office until they are archived. The memorandum will request that 

MA-232.1 make the copies of the documents available to the public at 

the reading room for a period from 3 to 5 years, after which time they 

will be destroyed. 

Permanent Archiving of FUSRAP Records 

. 
At the termination of FUSRAP, or at an appropriate interval to oe 

determined, DFSD will assemble and prepare these records in accordance 

with pertinent records management procedures for transfer to the 

National Archives for permanent retention. The Office of Nuclear 

Energy Records Liaison Office (NE-73), at the request of DFSD, will 

coordinate with the Department Records Officer (HA-232.3) to have the 

records identified for permanent retention by the National Archives. 

The records will then be available to interested parties through the 

National Archives. 
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FUSRAP DESIGNATION/ELIMI~TION  PROTOCOL
SUPPLEMENT TO THE FUSRAP SUMMARY PROTOCOL

INTRODUCTION

This supplement to the Formerly Utilized Sites Remedial Action
Program (FUSRAP) Summary Protocol provides additional detail regarding
the designation/elimination process, It is intended as an
amplification of the information provided in the FUSRAP Summary
Protocol and relates to those activities conducted prior to Step 2,
Figure II, of that document (the final decision for designation into
or elimination from FUSRAP). This supplement is to be used along with
the guidance provided in the summary protocol and not in place of it.

,

The primary objective of the designation/elimination activity is
to determine if specific sites are in need of and eligible for
remedial action under FUSRAP. Basically, the investigations must
provide evidence that a site is contaminated above the current FUSRAP
guidelines with radioactive material that resulted from past DOE
predecessor activities and that there is authority under the Atomic
Energy Act of 1954 as amended (AEA) to conduct remedial action at the
site. If these criteria are met, the site is included in FUSRAP. The
activities involved in making this determination and the criteria used
for the determination are explained in this protocol. A brief
discussion of the data collection activities that precede the
preparation of the designation or elimination report is also
included. The initiation of the designation/elimination activity for
a given site is totally dependent on the data collection process.

DESIGNATION/ELIMINATION PROTOCOL

Data Collection

Data to support the designation or elimination activities are
derived from several sources. Historical information required to
support findings related to the potential for contamination of the
site (characterize the radiological condition of the site) and to
establish if the Department has authority under the AEA to conduct any
necessary remedial actions at a site, is primarily obtained through
records searches and also through interviews with cognizant
individuals (such as former facility or Atomic Energy Commission
employees). In addition, as required and appropriate, riew
radiological data and/or site specific information are collected
through site visits or surveys or contacts with owners.

Records Searches and Interviews. There are essentially two types
of records searches that are employed to support the designation/

1



elimination activity. The first is the systematic review. The
Department as part of its site identification and characterization
effort has investigated the Manhattan Engineer District (MED) and
Atomic Energy Commission (AEC) records stored at various records
centers and records storage locations to identify records that are or
may be pertinent to FUSRAR. The investigations involve several stages
of screening to identify records that require detailed review. As
part of the systematic reviews, the pertinent records are examined to
determine their subject area, the sites they address, and to obtain
copies of material that would support the designation/elimination
reviews. The material is reviewed and copied as appropriate for all
sites addressed. In addition, notes are taken on the particular
records reviewed so that if materials that are not needed for
designation/elimination actions are later necessary for other purposes
(litigation or Freedom of Information Act responses) their location is
easily determined and the required records can be easily retrieved.
The systematic approach is the most efficient and cost effective
because, the records need only be reviewed once. However, the method
does not allow easy or accurate scheduling of results. Because the
records are not well categorized and are not generally filed by site
[records are in most cases stored by date (FY43 and so forth
departmental division (Feed Materials Division and so forth) 3

and by

is no way of determining when or if enough information will bi
there

assembled on any one site until enough material has been collected or
all the records have been reviewed.

The second type of search is the site specific review. Under this
type of review all the records identified that may contain material
a selected site are screened to attempt to locate those records that

on

probably contain information on that site. These high probability
records are then scanned to identify site specific records and only
the site specific records are reviewed for designation/elimination
information. This search method produces relatively fast site
specific results with reasonable probability that all the important
facts pertaining to a specific site are identified. Searches
completed in this manner can also be scheduled somewhat more precisely
than can the results of systematic searches. However, the site
specific reviews produce useful information for only one site at a
time and result in a more costly and less effective review because the
same records groups have to be visited and reviewed several times to
extract all the useful data from them. .

Though it has the scheduling drawbacks the systematic search is
generally the favored approach for the site identification and
characterization effort. The site specific searches are only
conducted when there are priority requirements to complete
investigations on a specific site.

Interviews are generally conducted toward the end of an investi-
gation on a specific site or when it appears that the records will not

2



be sufficient on their own to support a designation or elimination.
As a result, most interviews are site or subject specific; however, at
the time of the interview the cognizant individuals are also
interrogated for information ori other sites or subject for future
reference.

. Site Visits and Preliminary Surveys. Visits or preliminary
surveys are normally only conducted when there is significant

.

probability of residual contamination being present at a site and if
there is authority to conduct remedial action at the site if the
radiological conditions are found to be unacceptable. The primary
purpose of the visits or surveys is to obtain information needed for
the site deslgnatlon or elimination which can not be obtained through
the records search activity.

Additional details regarding the implementation of the site visit
and survey activities and the records search actions are provided in
the Preliminary Analyses Phase section of the general FUSRAP protocol.

Designation/Elimination Analyses

The designation or elimination analyses are completed in two
parallel analyses. The site data are reviewed (1) to determine if the
sites are contaminated above DOE guidelines or if there is potential
contaminatjon on the site due to DOE predecessor operations and (2) to
determine if the Department has authority to correct any unacceptable
radiological conditions that might be identified at the site. The two
analyses are different and require somewhat different supporting data;
however, much of the analyses is interdependent and as a result, the
reviews are implemented in a manner that requires significant
interaction.

A positive determination must be made on both reviews for a site
to be included or designated into FUSRAP; the site must be potentially
contaminated above guidelines with residual material resulting from
DOE predecessor operations and there must be authority for DOE to
conduct any required remedial actions. If either of the reviews
produce a negative finding (no authority or no potential for
contamination) the site is eliminated from consideration for inclusion
in FUSRAP. Figure 1 and Figure 2 outline the decision tree for the
designation/elimination process. Figure 1 shows the paths and options
in a case where the authority is determined firs?,, while Figure 2
represents the case where the potential for contamination (or site
characterization) is determined first.

The potential for contamination is determined through the review
of the operating history of the site and considers such things as type
of operation, length of time the facility operated under AEC contract,
quantity of material processed, methods of disposal of wastes,
radiological data and so forth. It has been found that sites at which
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little work or only small quantities of material were handled, in
general, have fewer records in the files and the larger facilities
handling significant amounts of radioactive materials are referenced
frequently in the records. Therefore, the frequency of reference in
the old records is also used as an indicator of potential for
contamination.

- The authority review considers the contractual agreements and
final close-out information, the DOE predecessors involvement in the
facility and its operation, and health and safety responsibilities.
Other important factors considered, include the license status of the
site, types and amounts of commercial or other governmental work
conducted at the site and current site activities. The types of
records or information used in each of the authority and site
characterization analyses are outlined in Figure 3 along with some of.
the references normally sought during the records searches.

The criteria for determining if DOE will have authority to conduct
remedial action at a given site are a series of questions derived by
Division of Facility and Site Decommissioning Projects (DFSD) and the
Office of General Counsel. The site specific answers to these five
generic questions and the supporting reference material are used as
the basis to determine if there is DDE authority for remedial action
and if the site needs to be considered for FUSRAP. The five questions
are listed in Figure 4. The first two questions are generally
answered solely on the basis of historical data. The last three
questions, however, assume that there is contamination on the site.
Therefore, the review of radiological conditions must be completed
before the final responses to the authority questions can be developed
and the final designation decision made. Initially, if the review or
evaluation of radiological condition is not complete, the last three
questions are answered tentatively, assuming the site was contaminated
with materials associated with past AEC/MED operations. Then a
preliminary authority determination is made with the condition that it
would have to be shown that the site was contaminated with residues
from DOE predecessor operations before a final decision supporting
authority can be made. A negative authority finding at the initial
stage (prior to a final determination regarding site contamination)
will generally result in the site being eliminated from the program.
However, if on the basis of this draft authority review the answers to
the questions indicate that DOE might have authority for remedial
action at the site, additional investigations which may include site
visits and/or surveys and contacts with the owner, are implemented as
required to provide additional material to support the review. The
final authority determination is then made on the basis of the final
answers developed using the additional information.

The authority review is an iterative process. Ideally, the
authority determination is done with the minimal amount of records
review as is possible and practical. As soon as there appears to be

.



Site Description

- Location (address and maps)
- Facility size

Entire site
MED/AEC portion
Area around the site (population and envimnsf

Contractual fnformation (MEWEt)

- Size of contract -- Areas utflired for contractual activ+tics
- Length of contract -- Health and safety provisions
- Type of contract -- Closeout provisions
-- Products - Special provisions

-- Contracting DivisSon or organization

Contractual information (~o?B-DDE  predecessors)

- Same as above including estimates of fractdon of facilfty and
work that was not MED/AEC related

License information

-- Type of license - Violations
-- Length of license - -  C u r r e n t  status
-- Areas and work covered under license

History of MED/AEC operations

- Type of operation (materials processed, quantities, waste
disposal practices and so forth)

- DDE predecessor contra? and involvement at the site
Ownership of lands, buildings, or equipment
Personnel stationed at the site
Frequency of visits to monitor or manage operations
Health and safety inspections and so forth

- Periods of operations and stand-by status
- Size of staff (production, research* engineering, health

and safety and so forth) and portion of time spent on
non-MED/AEC operat$ons

-- Final closeout
Surveys
Property Transfer
.Status  and final releases

Current status of site

- Radiological status
- Current and planned or future uses
-- Proximity of active areas and suaaaary of operations

Typical References

Contracts
Processing records
Surveys and health and safety reports
Correspondence with MEDIAEC managers on pertinent~issues
Closeout records
Licenses and inspertions
interviews

Figure 3. Information Collected and Utilized in the
Designation/Elimination Process
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Five Questions Used to Evaluate

Authority for Remedial Action

1. Was the site/operation owned by a DOE predecessor or did a DOE
predecessor have significant control over the operations or site?

2. Was a DOE predecessor agency responsible for maintaining or
ensuring the health, safety, and environment of the site (i.e.,
were they responsible for cleanup)?

3. Is the waste, residual, or radioactive material on the site the
result of DOE predecessor related operations?

4. Is the site in need of further cleanup and was the site left in
unacceptable condition as a result of DOE predecessor related
activities?

5. Did the present owner accept responsibility for the site with
knowledge of its contaminated condition and that additional
remedial measures are necessary before the site is acceptable
for unrestricted use by the general public?

.

.

Figure 4. Factors Considered in AuthorSty Reviews

8



sufficient data to answer the five questions (at least tentatively)
and to make a determination, a draft authority review package is
prepared and submitted to the Office of General Counsel (GC). The
authority review package contains:

1. A summary of the site’s operation,

2. Available information on the current condition of the site,

3. Specific answers to the questions in Figure 4; and

4. Copies of pertinent documents supporting the answers.

If GC recommends that there is insufficient data to ‘make a'
determination, efforts are made to identify and collect the required
materials. However, if the searches prove unsuccessful and it is
unlikely that any additional useful information will be derived from
future records searches the authority review and determination are
completed on the basis of the available information. In general,
insufficient data will result in a no authority determination.

If GC recommends that the data provided is sufficient to make an
authority determination, then the authority finding is made, the
authority review is finalized and the next step in the process is
implemented. The next step depends on the status of the site
radiological evaluation effort. If the potential for contamination
has been established through historical data or survey data then the
elimination or designation package is prepared. If it has not, then
additional investigations are conducted.

If the finding is for no authority and there is, or is potential
for, contamination at the site, an elimination report is issued. The
site owner, appropriate state agencies, EPA, and other appropriate
Federal agencies are notified that there is (or is potential for)
contamination at the site and that DOE has no authority under the AEA
to conduct any remedial actions at the particular site if they are
found necessary. The elimination report is made available to the
owner, state agencies, EPA, and the other appropriate Federal
agencies. The report is placed in the DOE Public Reading Room for at
least a Z-year period and is permanently archived by DOE in accordance
with procedures described in Appendix F of the FUSRAP Summay Protocol.

If the finding4s for authority, the radiological and operating
data are summarized to determine if additional radiological
characterizations are needed to determine if the site should be
considered for remedial action. If additional data are needed the
site survey is planned and implemented and a designation package (or
elimination package as appropriate) is prepared after the survey is
completed. If adequate information is already available, then the
designation or elimination package is prepared. The owner and the

9



appropriate state agencies are notified of the designation of the site
for remedial action.

In those situations where the potential for contamination is low
or non-existent, the sites are eliminated from the program
irrespective of the DOE authority. If the authority issue has not
been resolved at the time that the determination of no potential for
remedial action is made, then the authority review is terminated.

Designation/Elimination Reports. Designation/elimination reports
are prepared to document the analysis and to summarize the data
available on a specific site. The draft designation report and
supporting material is used as the.basis.for the designation
determination. In order for a site to be included in FUSRAP the
report must indicate that:

.

0," The site is potentially contaminated (above FUSRAP criteria)
with radioactive residues that resulted from DOE predecessor
operations, and

0 DOE has authority to conduct remedial action at the site.

The site will not be included in FUSRAP if it is already included
under some other remedial action program or is under NRC or state
license.

The contents of the designation reports vary slightly from site to
site and may include the following types of materials:

1. A summary which discusses the past operations at the site,
the current status of the site, disposal practices,
radiological history and so forth.

2. A description of the current status-of the site and its
location and size.

3.

4.

A summary of the authority review completed on the site.

5.

An analysis of potential doses that might be received by
members of the general public as a result of exposure to
contamination on the site (using available radiological data).

A comparison of the levels of residual radioactive material
on the site and potential doses to guidelines and standards.

6. A preliminary ranking of the site on the basis of potential
health effects using the DOE/FUSRAP prioritization procedure
(only for those sites that are designated), and

7. References and supporting data.

10
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Elimination reports may also contain similar information, however,
depending on circumstances will generally be much briefer. The
elimination may be based on a finding from historical records of
little potential for contamination or that the site is covered under
another remedial action program and so forth. In cases where the
authority review is completed first and the finding is that DOE has no
authority, the authority review may be used in place of the
elimination report.

Activities Following Designation/Elimination

Designated Sites. Once a determination is made that a site
qualifies for designation under FUSRAP, the DOE Oak Ridge Operations
Office Manager and the Technical Services Division (OR-TSD) Director
are notified by the Director of the Office of Remedial Action and
Waste Technology (the superior office for DFSD) that remedial action
is authorized under FUSRAP. OR-TSD (the FUSRAP project office) is
then responsible for taking appropriate steps to complete any
necessary characterization of the site and remedial actions determined
to be required. The remedial action process is outlined in more
detail in the FUSRAP Summary Protocol. Following completion of the
remedial action the site is certified in accordance with procedures
also outlined in the FUSRAP Sumnary Protocol and Supplement No. 2 to
the FUSRAP Summary Protocol (verification/certification) November 1985.

Eliminated Sites. Sites eliminated from consideration for FUSRAP
are in two general categories:

1. Sites that have little or no potential for being contaminated
with radioactive residues for which DOE either does or does
not have authority for remedial action.

\2. Sites for which DOE has no authority for remedial action that
are or are potentially contaminated with radioactive residues
or material.

For a site in the first category, the elimination report is issued
and filed and the information on the site is updated in the FUSRAP
sites data base. At the end of each'year a summary report documenting
the status of all the sites reviewed during the past year is
prepared. This report along with the supporting elimination
information are eventually archived to ensure that a record of the
investigations will be permanently available.

Similar reports are prepared for the sites in the second category,
and the information is documented in a similar manner. However, in
order to ensure the attention of appropriate government agencies to
conditions that may impact negatively on the general public or the
environment, DOE notifies EPA and other appro riate Federa! and/or
state agencies of the findings and potential Razards assoctated with

11
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the site. DOE is available to assist these agencies in the state in
interpreting results or in assessing data on the sites; however,
unless DOE is provided authority for the site through another
mechanism (such as a legislative mandate) all activities excepting
assistance to other agencies are terminated.

I .
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INTRODUCTION

This supplement to the general Formerly Utilized Sites Remedial Action
Program (FUSRAP) protocol outlines the procedures for the verification
of remedial action and the ultimate certification of a FUSRAP site's
radiological condition. This supplement is intended as an
amplification of the description of the certification process
presented in the “Certification of Site Conditions Phase" section of
the FUSRAP Summary Protocol. The certification process includes the
collection of data necessary to confirm the compliance of the remedial
action with applicable radiological guidelines and the preparation of
materials required to permanently document the radiological condition
of the site following completion of remedial action activities.

The verification and certif>cation activities involve several elements
including (1) post-remedial action measurement, (2) independent
verification (independent verification of results and/or procedures by
the Department of Energy (DOE) and/or others as appropriate), (3) .
interaction with and/or notification of concerned parties, and (4)
final project documentation.

The various activities and subelements of the certification process
are managed and implemented by the FUSRAP project office at the DOE
Oak Ridge Operations (Technical Services Division, OR-TSD) and their
contractors. The discussion to follow outlines the activities within
the certification process and discusses responsibilities.

CERTIFICATION

The discussion of the certification process is divided into three
general types of activities in the discussions to follow:

0 Remedial Action Measurements .

0 Independent Verification (by DOE and others)

0 Certification Docket (Federal Register Notice and Owner
Notification)

Preparation,
Review, and
Distribution

The first activity is the final step in the remedial action phase of
,W;$; and is the major source of data supporting the certification

. The other two elements makeup the portion of FUSRAP known as
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the certification phase. Figure 1 is a conceptual diagram of the
process and its relationship to the remedial action phase. Figure 2
is a conceptual time line showing the relative time relationships of
these activities. Figure 3 is a conceptual flow chart of the
certification process.

The process outlined in this supplement begins with activities
conducted durin
Contractor (PMC4

the remedial action Phase by the Project Management
. These activities involve excavation/decontamination

control measurements, supportive sampling and analyses, and
preparation of the post-remedial action report. They are implemented
by the PMC and managed and overviewed by OR-TSD.

The independent verification activities, for the most part, run

f
arallel with remedial action and post-remedial action activities,
he reviews, surveys, measurements and documentation prepared during

this element of the certification process are prepared by an
independent DOE contractor not involved in the remedial action
activity. Additional information may be received from state or other
Federal agencies. As with the DOE independent verification activity,
the State and other Federal agency activities may involve independent
review of the remedial action contractors reports as well as
independent measurements.

The draft certification docket is compiled by the OR/TSD (FUSRAP
Project Office) and includes a summary of the action, documentation
supporting the compliance with criteria, a copy of the interim letter
to the property owner, the draft certification statement, and the
draft Federal Register Notice. The complete draft docket is sent to
W$ei;n of Facility and-Site Decommissioning (DFSD) for review and

The flnal certlflcatlon statement 1s approved by the field
office ind the final Federal Register notice is signed and issued by
DOE Headquarters (Figure 4).

FUSRAP remedial actions involve activities to clean-up or stabilize
radioactively contaminated land and structures. While the remedial
actions are conducted.in a manner that would insure that no user of
the site would receive doses in excess of those allowable (reference
FUSRAP and Remote SFMP Criteria and Guidelines), the criteria for
&in-up of structures differ from those used for the clean-up of

Criteria used in the decontamination of structures are
primirily surface contamination guidelines and external gamma
limits.* Maximum permissible concentrations of radionuclides in the
air and radon/radon daughter limits are also used.* For open areas or
land, allowable soil concentration guidelines are used as remedial
action criteria.* As a result of the differences in the types of

*The U.S. Department of Energy Guidelines for residual radioactivity
at Formerly Utilized Sites Remedial Action Program and remote
Surplus Facilities Management Program Sites (Rev. 1, July 1985).
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Sequence for Final Docket Sign-Off and Assembly

1. The Field obtains aoproval of the certification statement and the
Federal Register Notice from the Field Office Chief
Counsel. The Federal Register Notice submitted for approval
should include a copy of the concurrence chain.

2. The Field obtains approval of the draft Federal Register Notice
from DOE Headquarters MA-213.13.

3.‘ The following is transmitted to NE-23 for final approval after
Chief Counsel concurrence of the certification statement and MA
concurrence of the Federal Register Notice:

a. Memorandum for signature (to NE-20 from NE-23 recommending
certification).

b. Federal Register Notice for signature by NE-20.

c. Bound certification docket.

d. Published documents referenced in Exhibit 11 of the bound
docket. (Items a, b, and c include DOE F 1325.10, Officia
File Copy, to indicate appropriate concurrence.)

1

A copy of the memorandum (a) will be included in the final dock
as is the signed certification statement and signed Federal
Register Notice.

et

4. NE-20 signs the Federal Register Notice.

a. Copies of the signed Federal Register Notice are transmitted
to the field for inclusion in the final docket.

b. The original plus two copies or two signed duplicate
originals of the Federal Register Notice and DOE F 1325.10
(Official File Copy) are sent to MA-213.13 by DFSD for
publication..

5. The Field inserts copies of the signed memorandum, the
Certification Statement and the Federal Register Notice into the
bound docket and makes distribution, as appropriate, to the local
public document room, state, etc. {Five copies of the bound
docket, along with the referenced published documents, are sent to
DFSD for entry into DOE public document room at Washington, D.C.,
and headquarters distribution.)

6. The Field Office will be responsible for notifying the State and
local governments, as necessary, and property owners of the
certification action. The state will be requested to insert a
notice in land record offices if appropriate.

Figure 4. The Certification Procedure/Chronological Outline
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criteria and guidelines applied to building and land decontamination,
the requirements for verification sampling and analyses vary somewhat
for bulldings and land.
this protocol.

These differing requirements are discussed in

Remedial Action Measuremerits, Excavation/decontamination control
measurements (using portable gamma-, beta-gamma-, and, where
necessary, alpha-measuring instruments) will be used by field
personnel to guide the remedial action and to make the preliminary
determination as to the extent of the excavation and/or
decontamination required. For cases of soil contamination, upon.
completion Of each planned segment of a remedial action (as determined
by the excavation control measurements and prior to back'filling
activities) the on-site radiological contractor will take
representative soil samples and analyze them at the field laboratory.
If these analyses confirm that the remedial action criteria have been
achieved, the backfilling can proceed. If the samples indicate that
additional material must be- removed, the remedial action contractor
will be informed of the requirements and take appropriate action.

A representative number of the remedial action soil samples will also
be sent to a central laboratory for final sample confirmation. The
results of these analyses will be compared with the field data to
ensure compliance with the remedial action criteria.

Compliance with criteria in structure or building decontaminations
will be demonstrated by field measurements except in those cases where
air sampling is required. Surface contamination and gamma
measurements will be taken to ensure compliance with the FIJSRAP
criteria and guidelines or standards referenced in that criteria
document. As appropriate, representative samples will be taken from
the air, water, and residue samples that were' analyzed in the field
and used to support the confirmation of the site's condition. Again,
as appropriate, samples will be sent to a central laboratory for
confirmatory analyses.

These activities will also include the review of radiological data
after the completion of the remedial action by DOE/OR. The results of
the radiological support contractors surveys and confirmatory analyses
will be documented and included as part of the PMC's post-remedial
action report. A draft of the report will be issued for DOE and
Independent Verification Contractor (NC) review within 3 months of
the completion of the remedial action. The final report will be
issued about 1 month later presuming DOE and IVC-comments are provided
within a 3-week period after receipt of the draft report.

Independent Verification by DOE. DFSD will provide an independent
overview evaluation  ot the remedial action through review of the
reports prepared by the PMC. Independent measurements, sampling and
analyses and review of procedures and remedial action survey results
will be completed by a DOE contractor (IVC) not directly associated

7
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with the remedial action. The XVC will have primary responsibility
for the scope of its field investigation. The IVC will prepare a
generic plan outlining the procedures to be used during verification
activities. The plan will be submitted to the Field Office and DFSD
for approval. The IVC will then provide DSFD and the Field Office
with only a brief outline of site specific plans for sites selected
for verifications. The outline will reference the generic plan and
note special concerns. The generic plan will describe the types of
verification actions that may be taken and the reasons for applying
certain procedures to specific types of sites. The IVC may conduct
two types of verification reviews (types A and 3) at a site or group
of properties. Type A verifications will include review of the
remedial action and radiological contractors data and possibly the
analyses of some split samples. Type B verifications will include an
on-site visit and survey involving direct measurements and sampling
and/or split sample analyses. The primary purpose of both of these
actions is to confirm the adequacy of the procedures and methods used
by the remedial action and radiological contractors. In the field,
the IVC may increase or decrease the scope of the independent
verification survey on the basis of field data. Appendix I outlines
the procedures to be used by the IVC for independent verification of
remedial action and procedures to correct for any discrepancies found
during the verification process. The OR/TSD will be responsible,
through their management function, to assure that the verification
activities are consistent with this protocol.

Independent verification will be accomplished on all FUSRAP remedial
action sites. The level of verification required will be decided by
DOE with input from the IVC. Off-site or vicinity property remedial
actions may be verified in groups where so recommended by the IVC and
approved by the DOE. These independent evaluations will further
verify that the remedial action was accomplished in accordance with
standards and criteria appropriate for the project. Within 4 months
after the completion of a remedial action, the verification contractor
will issue a verification statement and provide copies to DFSD and
ORj'TSD. In the case were vicinity properties were grouped and
verifications were only completed on selected properties, the
verification statement shall be written to cover all the properties in
the group on the basis of the results of the selected properties.
Upon receipt of this verification statement, OR/TSD will send an
interim letter (notification of intent to certify) to each of the site
or property owners.

The results of the verification survey will be presented in a final
report, and like the post-remedial action report, will be reviewed by
DOE-Headquarters, OR/TSD, and, as appropriate, the state and other
Federal agencies. In addition to the final reports, representative
samples from the remedial action survey and the verification survey
will be properly labeled, retained and archived for an appropriate
period (see Appendix II). The samples shall not be discarded until
such time as the final certification package for the specific site is

8



completed, undergoes review, and is archived following an appropriate
period of availability at the DOE public document reading room (see
Appendix II). Throughout the planning, implementation, reporting and
archival activities associated with this process, the IVC and PMC will
work closely to optimize overall performance. The IVC and PMC will
make every effort to resolve scheduling conflicts and expedite
information exchange and on-site activities. Procedures to handle
minor discrepancies in the field shall be developed and agreed upon by
the IVC, PMC, and remedial action contractor. DOE (DFSD and OR/TSD)
should be notified of any problem that cannot be handled by the
contractors as far in advance of the verification statement as
possible, and will take expeditious actions to insure that the
remedial action and verification are adequately implemented.

.
If it is determined by the IVC that the remedial action was not
successfully completed or that the radiological data and supporting
information or procedures are not adequate to allow certification of _
the site, such findings will be reported to DOE-imnediately. OR/TSD,
with assistance from DFSD, will review the problems and take
appropriate steps to have deficiencies corrected or resolve the IVC
defined problems. The 4 month maximum time period from completion of
remedial action to notification of the owner by OR/TSD will not be in
effect in cases where adequacy of certification data is in question.
The time limitation will again be in effect once the issue is resolved.

Independent Verification By Others. Upon request made to DOE in
advance of the initiation of remedial actions, qualified Federal,
state, and local agencies will be given the opportunity to perform
independent measurements and analyses or to analyze split samples
taken during DOE radiological surveys. Each agency will also be given
the opportunity to review the radiological support contractors
measurement, sample collection and preparation and analytical
procedures and the resulting data. Local groups desiring to implement
such actions will have to do so through their state or local
governments.

Certification Docket Preparation and.Review. Following completion Of
the post-remedial action report and the verification statement,
DOE/OR-TSD will be responsible for (1) providing the owner, within 4
months after completion of a remedial action activity, an interim
notification of DOE's intent to certify the remedial action; and (2)
the draft certification docket for the specific site (outlined in the
Certification of Site Conditions Phase section of the FUSRAP Summary
Protdcol). The final docket (see Figure 5) and certification
statement will be issued after completion of the docket review cycle
also discussed in the FUSRAP protocol. The draft certification docket
shall be prepared by OR-TSD for each completed remedial action. The
dockets may be prepared by phase (if the remedial action is conducted
in phases) and may include groups of vicinity properties as
appropriate. A docket is to include the items discussed above and

9
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Certification Docket

L

(A) Introduction to the Docket

(1) Purpose and Contents of the Docket
(2) Property Identification general description and drawings of

property being certified f

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

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

(2) Site Description (past and current)
= (3) Radiological History and Status (survey and monitoring

information, and criteria for determining need for remedial
action)

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

(5) Summary of Remedial Action (what was done; how it was done;
waste volume and waste types; disposal location; cost
breakdown; and occupational and public exposures)

(C) Exhibit II - Documents Supporting the Certification of the Site

These include but are not limited to:

(1) Decontamination or Stabilization Criteria

11
2 Designation or Authorization Documentation
3 Characterization Report
4 NEPA Documents
115 Agreements {with owner, state, and so forth)
6
11

Post Remedial Action Survey and Monitoring Report
7 Verification report and interim verification letter to the

owner.
(8) State, County, and Local Comments On Remedial Action {and

others as appropriate)
(9) Recommended Restrictions and Actions Taken to Implement Them

t I
10 Federal Register Notice
11 Approved Certification Statement

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

(E) Relevant Documents

Figure 5. Certification Docket Contents and Outline
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listed in Figure 5. The final Federal Register notice, and approved
Certification Statement will be included in the docket and any
required changes will be made to the text summaries at the time of DOE
DFSD review of the draft docket.

The certification statement will be forwarded by the field office
(OR/TSD) to the property owner and the state in which the property is
located. A notice will also be published by DOE headquarters in the
Federal Register. The state or local government as appropriate will
be requested to have the land records annotated to indicate completion
of the remedial action and to establish a public record of the
certification that the remedial action criteria, guidelines or
standards have been achieved or that restrictions are required for
continued use of the site. Upon publication of the Federal Register
notice, the certification docket containing a complete historical
record of the remedial action, incliiding the certification statement
and the final project reports, will be placed in the DOE public -
document room at Washington., D.C., and the Field Office locations for
a suitable period of time before it is permanently archived.



APPENDIX I

Procedure for Independent Verification of Remedial Action
and Correction of Discrepancies at FUSRAP

and Vmmty Properties

INTRODUCTION

Independent verifications will be carried out for FUSRAP sites and
vicinity properties in order to provide additional assurance for
certification that the authorized limits for the remedial action have
been achieved. The FUSRAP remedial action activities are managed by
the DOE Oak Ridge Operations Technical Services -Division (OR/TSD).
Onsite verification surveys will be carried out for some vicinity
properties and for all sites. Heavily contaminated vicinity
properties, or properties where independent surveys are requested by
the owner, local or State officials, will have onsite verification
surveys. The procedure for conducting. and reporting the independent
verification is described below.

INDEPENDENT VERIFICATION PROCEDURE

The Independent Verification Contractor (IVC) will perform all or some
of the following verification activities: (1) review the site
characterization survey, the remedial action plan, available progress
reports, and data for the remedial action and restoration of each
property or site; (2) schedule a visit to the selected property or
site immediately following remedial action, without significantly
delaying or interrupting the restoration efforts or some time after
the restoration of the site; (3) perform gamma scans for selected
locations where excavation has occurred; (4) perform discrete gamma
measurements at specific grid locations for comparison with remedial
action authorized limits; (5) perform beta-gamma and alpha
measurements as required to verify decontamination of structures
and/or equipment; (6) perform independent soil sampli,ng and analysis
of excavated areas for comparison with remedial action authorized .
limits; (7) perform independent environmental sampling and analysis as
required to confirm that radionuclides in air and water are within
required limits for the specific remedial action; (8) perform
independent analyses of soil samples selected from the contractor's
archives for the vicinity properties at which independent gamma
surveys or soil sampling were not performed; the selection of the
archive samples for independent analysis will be based on statistical

. guidelines as determined by the IVC; (9) prepare a verification letter.

I-l
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The number of these activities'and the detail to which they are .
conducted will depend on the type of verification activity being
implemented. Type A verifications in general will include the review
of the radiological and remedial action contractor results and, in
some cases, an analysis of split samples. Where necessary to confirm
results after the restoration, a visit to the site may be warranted.
Type 5 verification will be more thorough and may include all of the
niFioctivities depending on the site conditions and magnitude of the

The veriflcatlon letter and report are prepared for both type
of surieys.

Review of Remedial Action

All site designation and characterization reports, remedial action
plans, progress reports, and survey data pertaining to the specific

=site of interest will be made available to the IV& for review. These c
reviews will be conducted as part of Type A verifications and to plan
the Type B verification surveys and to determine whether the remedial
action plans were changed during the course of remedial action in a
manner which would affect the site conditions or the conduct of the
verification survey. Post-remedial action data will also be provided
to and reviewed by the IVC for both Type A and Type B surveys. The
post-remedial action data will be provided to the IVC in a timely
manner such that review of the information can be completed and the
verification letter sent within 3 months of the completion of remedial
action.

Site Visits

A visit will be scheduled to a selected vicinity property or site
undergoing remedial action prior to restoration or immediately
following the remedial action. Every effort will be made to establish
an open communication by both the IVC and the remedial action
contractor to avoid interruption or delay of the construction
schedule. The IVC will notify OR and/or the PMC of those vicinity
properties and site areas which will be sampled or surveyed for
verification prior to closure. OR or PMC, as appropriate, will notify
the IVC at least 72-hours prior to closure of these selected sites.
The notice may be given on the basis of a group of properties, not
necessarily for each vicinity property. The IVC is responsible to
accomplish any verification survey and sampling without interference
with the construction schedule providing at least a 72-hour advance
notice is given.

Gamma Scanning and Discrete.Measurements

A gamma scan and possibly a set of discrete measurements will be
performed on either excavated vicinity properties or site areas. The
survey will be performed to the site characterization and remedial
action survey grids and will be performed in accordance with

I-2



ORNL/TM-8600*, its equivalent, or other guidance provided through the
field office and approved by DFSD. The exposure rates will be
recorded on a map of the property or site area for comparison with the
data taken by the remedial action contractor. This map will be
compared with the authorized limits.

Other Direct Measurements

Beta-gamma and alpha measurements performed, as required, in areas,
structures, and/or equipment affected by the remedial action or
decontamination, will be tied to previous remedial action related

These measurements and scans will be performed in accordance
%~e$cedures in ORNIJTM-8600 or its equivalent. The results will
be recorded on maps, drawings, or tables of the structures, equipment,
or areas and compared to authorized limits.

Soil Samples

About five verification soil samples will be taken from a selected
'excavated vicinity property or site area on a systematic pattern. This
number may change according to the size of the vicinity property or
site area and the contamination pattern. The soil samples will be
obtained from the surface ( 15 cm depth) or subsurface ( 15 cm depth)
of the decontaminated area. These soil samples will be analyzed by
the IVC for the radionuclides specified in the remedial action plan
and will be compared with the authorized limits. If no soil sample is
taken from a property or area by the,IVC, an independent analysis will
be performed by the IVC using selected soil samples taken from the
remedial action contractor's archive. The samples will be selected
and analyzed in accordance with the procedures in ORNL/TM-8600, its
equivalent, or other guidance provided through the field office and
approved by DFSD.

Air and Water Samples

Representative verifications samples of air or water will be collected
and analyzed when determined necessary through reviews of the site
data. Sufficient samples will be collected at discrete locations by
the IVC to confirm the remedial action contractors results and verify
compliance with the appropriate criteria. The samples will be
collected and analyzed in accordance with procedures in ORNLITM-8600,
its equivalent, or other guidance provided by the field office and
approved by DFSD. .

*ORNL/TM-8600, "Procedure Manual for the ORNL Remedial Action Survey
and Certification Activities (RASCA) Program"
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Comparison of Results .

Procedures for comparison of IVC results to those of the radiological
contractor will be discussed in the IVC's generic plan. In general,
comparison of split samples will be done on a sample to sample basis.
The IVC and remedial action contractors results should agree within
the expected statistical deviations of the analysis methods used. IVC
survey results (direct measurements, sampling and analysis) should be
compared to the remedial action contractor results on the basis of the
criteria, taking into account averaging requirements as well as
.sampling  and analysis considerations. _

Corrective Action for Discrepancies

If the IVC verification survey or sample analyses show that any result
is above authorized limits for the remedial action (a discrepancy), a
corrective action to resolve this discrepancy must be taken by OR.
The IVC will notify DFSD (NE-23) and OR of the discrepancy as soon as
possible. OR will determine and instruct the remedial action
contractor whether additional cleanup action will be taken or an
exception will be requested as specified in the FUSRAPfRemote SFMP
Guidelines. The IVC will re-verify the property or site area after
corrective action. The corrective action and any exception will be
recorded in a corrective action section of the final report or
closeout report prepared by the remedial action contractor.

Verification for Post-Remedial Action Report

After the completion of the post-remedial action, verification survey
or review, radiological survey and laboratory analyses of soil
samples, a verification letter and report will be prepared by the IVC
for each vicinity property or site. The authorized limits and the
background levels of radiation will be compared to the verification
results. The verification letter will address the comparative results
of the verification activities and include a statement of
verification. The verification report will include the field and
laboratory analyses results and any anomalies that were noted during
independent verification survey and any reverification survey.
Appropriate tables and a listing of results will be included as well
as illustrations of the areas surveyed; i.e., soil sample locations
and identifications, gamma levels, etc. In the case of the Type A
verifications the report will summarize the basis for the IVC's
finding of the adequacy of the action (or discrepancy) and reference
supporting data or reports. The conclusion of the verification
report, whether Type A or B verification, will be a finding of whether
the authorized limits for the remedial action were met and a statement
of any exceptions.

Where data are available, the post-remedial action report will include
(summarize) the findings of the verification report or, as
appropriate, reference the verification report and/or letter.

I-4



APPENDIX II

Certification and Verification Sample Maintenance
and Archlvlno Process

All samples collected by the remedial action contractor and the DOE
Independent Verification Contractor for the purposes of certifying a
specific site or property will be logged and maintained by them until
the certification process is complete.

Six months following the issuance of the Federal Register notice of
certification and the availability of the docket in the public
document room, the certification/verification sample archival process
w711 be initiated. At that time or thereafter, the IVC will assemble,
log, and archive a representative number (as defined below) of
certification or verification samples (at least 500g/sample,  if
possible) to be maintained over a 5-year period. These samples will
be held as evidence of the adequacy of the remedial action and to
backup the certification docket. All other samples may be disposed of
(in an appropriate manner) by the contractors following the
establishment of the sample archives for the particular site and/or
vicinity properties.

The majority of the archival samples are expected to be derived from
the IVC collection of samples; however, the IVC will review his
samples and those of the remedial action radiological contractor to
determine if any of these samples should be consolidated into the
archives.

The IVC will provide the remedial action contractor with guidelines
and specific directions regarding samples required for the archive
from his inventory. The remedial action contractor will be
'responsible for the correct labeling, packaging, and transmittal of
these samples to the IVC and for providing information accurately
identifying the locations where the samples were derived. Guidance
with regard to sample collection, handling, labeling, and storage is
available in documents prepared or referenced in the generic
verification plan by the IVC.

The IVC will take similar actions with their samples and will
consolidate the two sets of samples into one group with common keys
and legends identifying the sampling locations. These samples will
then be archived by the IVC. The IVC may then take steps to
appropriately dispose of any excess samples and will notify the
remedial action contractor that they are free to do the same. The
archived samples will be held for a minimum period of five years and
the IVC will notify DOE and obtain approval prior to disposal of the
archived samples.

II-1



SAMPLE SELECTION

The selection of samples for the archives will be done in a systematic
manner. Approximately 10 percent, but not less than five samples, of
all certification or verification samples taken for each site,
vicinity property, or each group of properties will be archived.
Proper care shall be taken to ensure that adequate samples are taken
for each site. Grouping of vicinity properties for the purpose of
sample archiving is permissible in cases where many small vicinity
properties are located near one another, contamination removed from
the area were of a similar nature, or the remedial actions were
completed during the same construction period or season without any
significant interruptions. Samples from a site and vicinity
properties which are contiguous with the site and were decontaminated
during the same period may also be included in the same sampler
selection process and archived together.

In general, samples will be selected out of thetotal sample
population with the only restriction being that the samples should
provide a representative area1 cross section of the site or properties
being certified.

For cases where some special circumstances exist, a greater number of
samples may be selected to better represent the post-remedial action
conditions at the location of interest. Examples of such locations
include:

Areas that had exceptionally high concentrations of radionuclides
prior to remedial action.

Areas that were the subject of some conflict, question, or
discrepancy between DOE and other groups, including owners,
states, other Federal agencies, or local groups.

Areas at which the IVC and the radiological contractors data
initially disagreed or areas where the independent verification
survey identified discrepancies.that  had to be resolved.

Areas for which exceptions to the designated site criteria were
requested.

The number of samples archived will be proportional to the area of the
site. If the area of concern covered a large area (several hundred
square meters) and was very non-uniform in nature (varied isolated
depths, varied concentrations and nuclide make-up) extra samples
should be preserved.

II-2
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United States Government !&?bP48 ment of Energy 
> 

memorandum 
DATE: 

REPLY TO 
.- EC z 1992 

AlTN OF: EM-421 (W. A. Williams, 903-8149) 

SUBJECT: Authority Determination--Former Chapman Valve Manufacturing Company, 
Indian Orchard, Massachusetts 

- 

- 

To: 

The File 

The attached review documents the basis for determining whether DOE may 
have authority for taking remedial action at the site owned and operated 
by the former Chapman Valve Manufacturing Company in Indian Orchard, 
Massachusetts under the Formerly Utilized Sites Remedial Action Program 
(FUSRAP). The Chapman Valve facility was used by the AEC for uranium 
metal machining during the late 1940s. The following factors are 
significant in reaching this determination: 

o Available records indicate that Chapman Valve was directly supervised 
by the AEC, which also approved the use of the facility; 

o As a part of the operations at the site, there were requirements 
concerning security, materials accountability, health, and safety. 
These were controlled by the AEC directly; 

o The uranium metal machined at the site was owned by the government. 
Other government owned property was furnished to support the production 
activities; 

o Final cleanup of the site was supervised by the AEC and other AEC 
contractors; and 

o Radiological survey activities conducted in September 1991 indicate the 
presence of residual uranium contamination at the site in excess of 
DOE's guidelines. 

- 
A draft copy of this authority review was furnished to the Office of 
General Counsel for review. The draft authority was modified to 
incorporate the changes recommended by that office. 

- 
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After review of the available historical records and the authority review, 
.I have determined that the Department of Energy has authority to conduct 
remedial action at the former Chapman Valve Manufacturing Company in 
Indian Orchard, Massachusetts. 

_- 

W. Alexander Williams, PhD 
Designation and Certification Manager 
Division of Off-Site Programs 
Office of Eastern Area Programs 
Office of Environmental Restoration 

Attachment 
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Authority Review for the 
Chapman Valve Manufacturing Company Site 

in Indian Orchard, Massachusetts 

1. INTRODUCTION 

As part of the Formerly Utilized Sites Remedial Action Program (FUSRAP), the 
U.S. Department of Energy (DOE) has reviewed available information on the 
Chapman Valve Manufacturing Company site in Indian Orchard, Massachusetts. 
This site i's being investigated as a candidate for inclusion in the FUSRAP, 
which includes certain sites that were previously involved with activitie 
the Manhattan Engineering District (MED) or U.S. Atomic Energy Commission 
(AEC), both DOE predecessors. Such sites may require remedial action, if 
have residual contamination from those previous activities. This review 
conducted to determine whether DOE would have the authority to conduct 
remedial action at the Chapman Valve site. 

of 

they 
S 

The site is located in Indi-an Orchard, Massachusetts, at 203 Hampshire St r - . sect 
and is bounded by Moxon and Goodwin Streets. Indian Orchard is a suburb of 
Springfield. The site apparently had a shipping address of Oak Street in the 
1940s. 

Although principally a supplier of regular and special valves, Chapman Valve 
machined extruded uranium rods for the Brookhaven Laboratory in 1948 and may 
also have conducted rolling operations on uranium metal in 1949. A 
radiological survey conducted at the direction of DOE in 1991 indicated that 
residual uranium contamination was present inside the facility. 

The remainder of this review consists of the following sections: 

2. Operational History 
3. Current Conditions 
4. Authority Analysis 
5. Discussion and Conclusions 
6. Copies of References 

The information presented in these sections is in summary form. Pertinent 
references are identified in the text and provided in Section 6 for further 
use. 

2. OPERATIONAL HISTORY 

The Chapman Valve Manufacturing Company was a principal supplier of'regular 
and special valves and manifolds for the MED and the AEC Y-12 Plant. 
Contracts identified to date include W-7412-eng-1, W-7401-eng-136, and 
W-7401-eng-137. 

Records also indicate that Chapman Valve, under contract with the Brookhaven ' 
Laboratory, machined uranium metal during the period January through 
November 1948 (Wolf 1947). By letter (Shugg and Sturges) dated. 
January 9, 1948, shipment of approximately 26 tons of Brookhaven extruded rods 
was directed to Chapman Valve's Oak Street facility in Indian Orchard, 
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Massachusetts. However, machining operations did not start until May 1948 
(Wolf 1948a through 1948e). Chapman Valve's Monthly Accountability Report for 
Source and Fissionable (SF) Material, January through July 1948, indicates 
that 141,223 pounds of SF Material were received and 42,571 pounds were 
shipped during the period (Morgan 1948a). No reference has been found that 
would indicate AEC licensing of the Chapman Valve facility during this period. 

During the course of operations, uranium rods were brought to the facility by 
railroad car on a track that ran immediately adjacent to the building 
(Ungerland '1987), according to E. Dvorchak, a former Chapman Valve employee, 
in an affidavit. The rods were cut by a mechanical saw and then machined to 
the shape requested by the customer. Termination of these operations was 
indicated in a Chapman Valve letter dated November 8, 1948 (Fox), that 
requested termination of AEC film badge services. Other records addressing 
the operation and the disposition of materials include Morgan 1948b and 1948c, 
Karl 1948, Sargent 1948, Hunter 1949, Morgan 1949, Fox 1949, Wolf 1949, 
Williams 1949, and Burman 1949. 

During the work in 1948, Chapman set aside approximately one-third of 
Department 40 area (200 feet in length, 60 feet in width) at the Chapman Plant 
Site, 203 Hampshire Street to engage in this program for Brookhaven Labs. 
Segregation of the facility was achieved by installing a floor to ceiling 
wooden partition. The ceiling was more than 50 feet high. Special services 
provided for the facility included building shields, quenching tanks, suction 
systems and duct work. In 1948, a fire involving uranium metal occurred. 

When the program was completed at the end of 1948, all the machinery and 
equipment used in the program and the wood block floors were removed. Any 
uranium cuttings that were still on site were set aside and also removed. 
After the equipment and residual cuttings were removed, a crew entered the 
premises and washed down the walls with detergent. 

The preceding discussion of operational history was based primarily upon 
information from historical records assembled through 1987 and the August 1991 
radiological survey (Foley and Uziel 1992). However, a September 1991 search 
for historical documents revealed that Chapman Valve Manufacturing Company 
probably performed rolling operations on uranium in 1949 (Williams 1949) and 
was at least considered for additional machining in 1951 (Fry 1951). 

The only other indication found of the use of radioactive material at the 
Indian Orchard site is in the Nuclear Regulatory Commission License 
No. 20-00518-02 which was issued to the Crane Company for possession of a 
sealed source or sources used in industrial radiography. The license was 
terminated on February 20, 1987, by the Nuclear Materials Safety and 
Safeguards Branch, Region I, King of Prussia, Pennsylvania. 
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3.- CURRENT CONDITIONS 

In 1991, a DOE-directed radiological survey was performed by the Oak Ridge 
National Laboratories (Foley and Uziel 1992). 

The building was still standing and in reasonably good condition. However, 
the survey team judged the roof unsafe to conduct a survey. The walls had 
been painted since 1948. The wooden partition had been removed. The space 
had been vacant since 1987 when Crane discontinued all manufacturing at Indian 
Orchard. The survey indicated the presence of residual uranium contamination, 
in excess of DOE guidelines (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). 
The contamination was found inside on floors, walls, and overhead beams. The 
uranium in one dirt sample was slightly enriched in the U-235 isotope; the 
presence of enriched uranium is indicative of AEC activities at the site. 

. 

4.0 AUTHORITY ANALYSIS 

The authority determination is made according to FUSRAP protocol by 
considering the answers to five questions. The answers to these questions are 
based upon information from all sources, including the results of the 
radiation surveys are provided below. 

4.1 Was the site/operation owned by a DOE predecessor or did a DOE 
predecessor have significant control over the operations or site? 

A DOE predecessor never owned the site; however, Chapman Valve performed 
the work under AEC direction and was subject to accountability control,s 
for SF material. The work area used for the uranium work was separate 
and restricted. Over 27,000 pounds of metal scrap, oxides, sweepings, 
etc., were identified for removal several months after the contract was 
complete.. 

4.2 Was a DOE predecessor agency responsible for maintaining or ensuring the 
environmental integrity of the site (i.e., was it responsible for clean up)? 

Yes. AEC established a health and safety program at the facility, 
including the use of film badges. Following the uranium fire in 1948, 
urine samples were taken from those who fought the fire or cleaned up 
afterward, and AEC officials apparently supervised the cleanup by Chapman _ . 
Valve employees. Brookhaven Medical Group surveyed residues and 
contaminated materials before they were shipped to the Electra-Met 
facility. The operations were frequently inspected by AEC officials. 
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4;-3 Is the waste or radioactive material on the site the result of DOE 
predecessor related operations? 

Yes. The 1991 survey indicated that the residual uranium-238 
contamination found at Chapman Valve was typical of MED/AEC operations. 
There are no indications that work with uranium metal was conducted at 
the site after the AEC operations were terminated. 

4.4 Is the site in need of further clean up and was the site lef! In non- 
acceptable"condition as a result of DOE predecessor related activities? 

Yes. Although there were some cleanup activities, there is residual 
radioactive contamination at the site in excess of current DOE guidelines 
that is attributable to DOE-predecessor activities. 

4.5 Did the present owner accept responsibility for the site with knowledge 
of its contaminated condition and that additional remedial measures are 
necessary before the site is acceptable for use without radiological 
restrictions? 

The former Chapman Valve became a part of the current Crane Company in 
1959 (Foley and Uziel 1992). An NRC license to Crane Company, for sealed 
sources or sources used in industrial radiography, was terminated in 
1987. 

There is no indication that the owner believed residual contamination to 
be present, because the site had been washed down and decontaminated 
(Ungerland 1987). A railroad-car full of metal, scrap oxide, 
contaminated equipment, gravel, dirt, and dust was shipped to the 
Electra-Met facility, with some part, in turn, reshipped to the Lake 
Ontario Ordnance Works for storage (Hunter 1949). 

5. DISCUSSION AND CONCLUSIONS 

Surveys of the former Chapman Valve site indicate residual uranium 
contamination in excess of DOE guidelines that is attributed to machining of 
uranium for the AEC. 

Based upon the results of the surveys, available records, and interviews with 
former workers at the site, there is sufficient evidence to indicate authority 
for remedial action at the former Chapman Valve site under the Atomic Energy 
Act through FUSRAP. 

6. COPIES OF REFERENCES 

The following is the list of references that are provided in this section. 

a. Wolf, B.S., 1947: Monthly Report. AEC memo to H.B. Fry. December 2. 

b. Shugg, C. and D.G. Sturges, 1948: Monthly Shipment. AEC letter to 
D.H. Lauder, General Electric Company. .January 9. 
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Wolf, B.S., 1948a: Weekly Activity Report - Period Jan. 8 to Jan. 14. 
AEC memo to C. Slesser. January 14. 

Wolf, B.S., 1948b: Weekly Activity Report - Period Jan. 15 to Jan 21. 
AEC memo to C. Slesser, January 21. 

Wolf, B.S., 1948c: Weekly Activity Report - Feb. 26 to March 3. AEC memo 
to C. Slesser. March 3. 

Wolf, B.S., 1948d: Weekly Activity Report - April 8 to April 14. AEC 
memo to C. Slesser. April 14. 

Wolf, B.S., 1948e: Weekly Activity Report - April 28 to May 5. AEC memo 
to C. Slesser. May 6. 

Morgan, J.P., 1948a: Accounting for Source and Fissionable Material. AEC 
letter to G.E. Fox, Chapman Valve Manufacturing, including monthly 
accountability report for Chapman Valve. August 24. 

Morgan, J.P., 1948b: Scrap Metal from Chapman Valve. AEC memo to 
P.J. Epp. October 7. 

Fox, G.E., 1948. Letter from Chapman Valve to M. Eisenbud, Radiological 
Laboratory. November 8. 

Karl, C.L., 1948: Oxides Scrap from Chapman Valve. AEC memo to 
J.P. Morgan. November 18. 

Sargent, E.C., 1948: Study of "Unaccounted for Material" - Uranium. 
U.S. Government memo to files. November 24. (Chapman may be one of the . 
"rolling" contractors; see Burman 1949.) 

Morgan, J.P., 1948c: Chapman Valve Contaminated Material. AEC memo to 
F.J. Epp. December 3. 

Hunter, D., 1949: Miscellaneous Scrap Metal from Chapman Valve to Lake 
Ontario Ordnance Works. AEC memo to J. S. Quidor. January 17. 

Morgan, J.P., 1949: Shipment from Chapman Valve. AEC memo to P.J. Epp. 
January 17. 

Fox. G.E., 1949. Letter from Chapman Valve to B.S. Wolf, AEC. 
January 19. 

Wolf, B.S., 1949. Letter from AEC to G.E. Fox, Chapman Valve. 
January 27. 

Williams, W.J., 1949: SF Materials Lost or Unaccounted For. AEC memo to 
W.E. Kelly. February 21. 

Burman, L.C., 1949: Notes on a Program for Study of Uranium Losses. 
U.S. Government memo to H.M. Chadwell. April 19. 
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Fry, H.B., 1951: Requirements. AEC memo to W.E. Kelly/files. May 14. 

Dngerland, T.J., 1987: Crane - Indian Orchard. Letter from Crane to 
J.J. F-iore, DOE. Includes affidavit of December 8, 1987, by Edward 
Dvorchak. December 14. 

Foley, R.D. and M.S. Uziel, 1992: Results of the Radiological Survey at 
the Former Chapman Valve Manufacturing Company, Indian Orchard, 
Massachusetts (ClOOOl). ORNL/RASA-92/l, July 1992. .- 
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United States Government 

memorandum 
Department of Energy 

DATE: ‘DEc 7 F ‘1992 

REPLYTo EM-421 (W. A. Williams, 903-8149) 
ATTN OF: 

SUBJECT: 
,Authorization for Remedial Action at the Former Chapman Valve 
Manufacturing Company facility, Indian Orchard, Massachusetts 

To' L. Price, OR 

The former Chapman Valve Manufacturing Comapany facility at 203 Hampshire 
Street, Indian Orchard, Massachusetts, is designated for remedial action 
under the Formerly Utilized Sites Remedial Action Program (FUSRAP). The 
site is owned by the Crane Company, 100 Stamford Place, Stamford, 
Connecticut. This designation is based on the results of a radiological 
survey and conclusions from an authority review as noted in the attached 
Designation Summary. Copies of the radiological survey report and the 
authority review are provided for information. 

The site has been assigned a low priority under FUSRAP protocol. The 
survey concluded that the property contains residual radioactive material 
in concentrations that exceed current guidelines on the interior surfaces 
of one building. However, the building is not presently in use; thus, 
under present conditions, no significant radiation exposures would occur 
to individuals who access the area. Because of the limited contamination, 
we recommend that cleanup of the site follow the expedited FUSRAP protocol 
for removal action. 

The effect of this designation on the FUSRAP baseline should be evaluated, 
documented, and submitted for approval under the baseline change control 
procedures. 

Director 
Division of Off-Site Programs 
Office of Eastern Area Programs 
Office of Environmental Restoration 

Attachments 
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INTRODUCTION 

The Department of Energy (DOE), Office of Environmental Restoration, has 
reviewed the past activities of the Atomic Energy Commission (AEC) at the 
former Chapman Valve Manufacturing Company site in Indian Orchard, 
Massachusetts, and has completed a radiological survey of the site 
(Foley and Uziel 1992). DOE has determined that the residual radioactive 
materials at the site exceed current guidelines (DOE 1990) for use without 
radiological restrictions. 

Based on a review of the available historical documentation and the 
results of a radiological survey, DOE has concluded that this site shall 
be designated for remedial action under the Formerly Utilized Sites 
Remedial Action Program (FUSRAP). The survey results indicate that the 
residual radioactivity is limited in extent and poses no immediate risk to 
workers. Therefore, the site has been assigned a low priority. The 
remainder of this report summarizes the site information and the 
designation decision. 

BACKGROUND 

Site Function 

The following is based upon the Authority Review (Williams 1992). 

The Chapman Valve Manufacturing Company was a principal supplier of 
regular and special valves and manifolds for the Manhattan Engineer 
District (MED) and the Atomic Energy Commission (AEC) Y-12 Plant. 
Contracts identified to date include W-7412-eng-1, W-7401-eng-136, and 
W-7401-eng-137. 

Records also indicate that Chapman Valve, under contract with the 
Brookhaven Laboratory, machined uranium metal during the period of January 
through November 1948. By letter dated January 9, 1948, shipment of 
approximately 26 tons of Brookhaven extruded rods was directed to Chapman 
Valve's Oak Street facility in Indian Orchard, Massachusetts. However, 
machining operations did not start until May 1948. Chapman Valve's 
Monthly Accountability Report for Source and Fissionable (SF) Material, 
January through July 1948, indicates that 141,223 pounds of SF Material 
were received and 42,571 pounds were shipped during the period. After the 
machining work, Chapman Valve may have conducted rolling operations on 
uranium meta'l for the AEC. 

The only other indication found of the use of radioactive material at the 
Indian Orchard site is in the Nuclear Regulatory Commission (NRC) License 
No. 20-00518-02 which was issued to the Crane Company for possession of a 
sealed source(s) used in industrial radiography. The license was 
terminated on February 20, 1987, by the Nuclear Materials Safety and 
Safeguards Branch, NRC Region I, King of Prussia, Pennsylvania. 

12/15/92 
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The following is based upon information in the survey report (Foley and 
Uziel 1992) and Authority Review (Williams 1992). 

Indian Orchard is a suburb of Springfield, Massachusetts. In 1948 
Valve set aside approximately one-third of Department 40 (200 feet 
length, 60 feet in width) at the Chapman Plant Site, 203 Hampshire 
to engage in this program for Brookhaven Labs. Segregation of the 
facility was achieved by installing a floor to ceiling wooden parti 
The ceiling was more than SO-feet high. Special services-provided 

Chapman . 

Greet 

tion. 
for the 

facility included building shields, quenching tanks, suction systems and 
duct work. 

As of 1991, the building was still standing in reasonably good condition. 
However, the survey team judged the roof unsafe. The space had been 
vacant since 1987 when Crane discontinued all manufacturing at Indian 
Orchard. 

Owner History 

The records indicated that since 1981, the Crane Company has been the 
occupant of the site which was formerly occupied and operated by the 
Chapman Valve Manufacturing Company. Transfer of ownership or succession 
arrangements between the Crane Company and the Chapman Valve Manufacturing 
Company have not been researched. 

Radioloqical Historv and Status 

Correspondence discovered to date (Williams 1992) pertaining to the 
radiological history of the site indicates that: 

l When the machining program was completed at the end of 1948, all the 
machinery and equipment used in the program and the wood block floors 
were removed by the customer's agent. Any uranium cuttings which were 
still on site were set aside and also removed. After the equipment 
and residual cuttings were removed, a crew entered the premises and 
washed down the walls with detergents. 

l A health and safety program was set up at the Chapman Valve facility 
by the AEC during the machining work. 

l There was a fire in the restricted area of the AEC project, probably 
in June 1948. The exact nature of the fire and extent of the damage 
is unknown. The involvement of uranium metal in the fire is suggested 
by a Chapman Valve letter dated January 19, 1949, that indicated urine 
samples were taken from the men who fought and put out the fire and 
the men who were involved in the cleanup process. 

12/14/92 
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l Termination of uranium operations is indicated in a Chapman Valve 
letter dated November 8, 1948, that requested termination of AEC film 
badge services. 

l When the contract work was completed, Chapman Valve had in their 
possession over 27,000 pounds of metal scrap, oxides, sweepings, etc. 
This material was apparently not removed until several months after 
the contract was completed. 

In August 1991, at the request of the Department of Energy, a site survey 
was conducted by Oak Ridge National Laboratory personnel (Foley and Uziel 
1992). Elevated radioactivity was found within the building, including 
portions of the floor and walks as well as beams supporting the roof. In 
some of these locations the levels of radioactivity exceeded DOE 
guidelines (USDOE 1987, USDOE 1990) 

Authority Review 

In 
at 

0 

1992, the DOE determined that it had authority to conduct remediation 
this site (USDOE 1986, Williams 1992). 

Available records indicate that Chapman Valve was directly supervised 
by the AEC, which also approved the use of the facility. Chapman 
Valve was subject to accountability controls for SF material. The 
work area used for the uranium work was separate and restricted. Over 
27,000 pounds of metal scrap, oxides, sweepings, etc. were identified 
for removal several months after the contract was complete. 

AEC established a health and safety program at the facility, including 
the use of film badges. Following the uranium fire in 1948, urine 
samples were taken from those who fought the fire or cleaned up 
afterward. Brookhaven Medical Group surveyed residues and 
contaminated materials before they were shipped to Electra-Met. 

The 1991 survey indicated that the residua'i uranium contamination 
found at Chapman Valve was typical of MED/AEC operations. There are 
no indications that work with uranium metal was conducted at the site 
after the AEC operations were terminated. 

Residual uranium (attributable to DOE predecessors) at the site is in 
excess of current DOE guidelines. 

There is no indication that the owner believed residual uranium to be 
present, because the site had been washed down and decontaminated by 
the AEC and other AEC contractors. 

12/14/92 
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DESIGNATION DETERMINATION 

Available records indicate a direct AEC involvement in the uranium 
machining operation conducted at the Chapman Valve facility. A 
radiological survey indicates that uranium remains on the premises; this 
residual uranium is the result of the AEC work at the facility. Based on 
a review of the available historic documents, DOE has authority to perform 
the needed remedial action at the Chapman Valve site. Accordingly, the 
site is designated for remedial action under FUSRAP. 

REFERENCES 

Foley, R.D. and M.S. Uziel, 1992: Results of the Radiolosical Survey at 
the Former Chanman Valve Manufacturinq Comnanv, Indian Orchard, 
Massachusetts (ClOOOl). ORNLIRASA-92/l, July 1992. 

United States Department of Energy (USDOE), 1986: Formerly Utilized Sites 
Remedial Action Proqram, Summarv Protocol, Identification - 
Characterization - Desiqnation - Remedial Action - Certification. Office 
of Nuclear Energy, January. 

USDOE, 1987: U.S. Denartment of Enerqv Guidelines for Residual 
Radioactive Material at Formerly Utilized Sites Remedial Action Proqram 
and Remote Surplus Facilities Management Program Sites. Revision 2, 
Office of Nuclear Energy, March. 

USDOE, 1990: Radiation Protection of the Public and the Environment. 
Office of Environment, Safety, and Health, February 8. 

Williams, W. A., 1992: Authority Determination for Chapman Valve 
Manufacturino Comnanv, Indian Orchard, Massachusetts. USDOE, (date) 
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Clnited States Government Department of Energy 

Oak Ridyo Operations 

DATE March 28, 19’Jo 

REPLY TO 

ATTN OF SE-311 Dillow 

SUBJECT ISSUANCE OF DOE ORDER 5400.5, "RADIATION PROTECTION OF THE PUBLIC AND THE 
ENVIRONMENT" 

TO. J. C. Hall, Assistant Manager for Enriching Operations, EO-20 
R. L. Egli, Assistant Manager for Energy Research and Development, ER-10 
W. R. Bibb, Assistant Manager for Defense Programs, DP-80 
W. D. Adams, Assistant Manager for Environmental Restoration and Waste 

Management, EW-90 

The subject order was signed by the Office of Management and 
Administration (MA) on February 8, 1990, but not received at OR0 until 
March 16, 1990. Paragraph 4 of the General Section of the order 
(attachment 1) requires that within one month from the date of issuance or' 
the order (now early April because of slippage), Field Office Managers are 
to provide the appropriate Program Office with a copy to EH-I for review 
and comment: (1) a certification for those areas covered by the order for 
which Site/Operations Offices are in compliance; and/or (2) a request for 
exemption for areas of non-compliance that includes a plan for achieving 
compliance. The appropriate Program Office is to submit to EH-1 by May 8, 
1990, the certification and/or request for exemption(s). Compliance plans 
accompanying a request for exemption shall include a schedule of activ- 
ities which will lead to compliance with the requirements cf this order. 

The last sentence of paragraph 4 of the introductory part of the order 
regarding the schedule for achieving compliance has been modified by the 
Environmental Protection Division (ENVPD) to reflect a page change that 
will be issued by EH. This change removes the ambiguity regarding 
schedules for achieving compliance. 

Please copy the ENVPD on any correspondence to Program Offices and to EH-I 
regarding certification of compliance and requests for exemptions for 
areas of noncompliance Including plans and schedules for achieving 
compliance. 
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If you have any questions or require additional information, please 
contact Weldon Dillow of the Environmental Protection Division at 6-1354. 

Attachments: 
1. DOE Order 5400.5 
2. Memorandum from EH-1 

cc w/attachments: 
E, W. Gillespie, EO-221 
D. R, Allen, EO-222 
J. A. Reafsnyder, ER-10 
R. J. Spence, DP-81 
G. Westerbeck, DP-84 
W. M. Seay, EW-93 
M. M. Heiskell, DP-85 
S. H. McCracken, WSSRAP, EW-94 
G. E. Butterworth, K-303-8, MS 7314, ORGDP 
R. M. Keyser, 9116, MS 8098, Y-12 
F. C. Kornegay, 4500-N, ORNL 
S, L. Shell, PAD 
R. E. Blake, PORTS 
B. Roach, ORAU 
M, J. Galper, WMCO 
E. P. Marsh, RMI, Astabulah 
G:t:K:2 oVe Bechtel Natjonal’CInc 
--d?;“~idh,;- K-1001;%~71k, ORGDP 

R. R. Nelson 
Assistant Manager 
for Environment, Safety and Quality 
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"CPLV ro k;[(-l 
ATTH OF 

Compliance Statements/Exemptions and Compliance Plans for DOE 
suLLJccT 5400,5, i?RDIATION PROTECTION OF THE PUBLIC AND ENVIRONMENT" 

70 Distribution 

The DOE Order for "RADIATION PROTECTION OF THE PUBLIC AND THE 
ENVIRONMENT," DOE 5400.5, was signed by the Office of Management 
and Administration (MA) on February 8, 1990. The Order has been 
distributed, but, it is our understanding that it has not yet 
reached all field elements within the Department. As a result, 
Environment, Safety and Health (EH) will be accepting the 
statements certifying compliance or compliance plans with 
requests for exemption as required in Section 4 of the Order 
until May 8, 1990. On this bas'j, it is recommended that the 
Program Offices receive input from the Operations Offices early 
in April 1990. EH-1 should receive copies of these submittals. 

If an exemption is requested, it will identify those areas where 
compliance cannotyet be certified, for example, areas where 
outfall discharges exceed the 
and a Best Available Technol J 

erived Concentratfon Guidas (DCG) 
(EAT) assessment has not been 

completed. The request for exqmption will be accompanied by a 
plan for compliance. The primary element in this plan is a 
schedule for assessing the compliance issues identified in the 
request for exemption. 

This plan may contain actual schedules for achieving compliance; 
however, where issues are more complex, the plan should identify 
the schedule for the development of information needed to 
determine how and when compliance will be achieved. In the 
latter situation, the plan for compliance will identify the steps 
that will lead to an actual schedule of implementation and the 
major milestones associated with the process. For example, if 
compliance with the BAT requirements of this Order are in 
question, the compliance plan included with the exemption request 
will identify, as a milestone, the submission of the BAT analysis 
Implementation Plan, by August 8, 
II.B.a.(l)(b) of DOE 5400.5. 

1990, as required by paragraph 

,.z?y 
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The BAT analysis Implementation Plan will identify areas 
requiring BAT analyses and a schedule for the required analyses 
and associated decisions. The Implementation Plan will identify 
the schedules for resolving the BAT question such that compliance 
with paragraph 11.3.a(1) can be achieved at the earliest 
practicable time. Once this plan is issued and approved, the 
facility is effectively in compliance with the BAT related 
portions of 5400.5 80 long as it is completing assessments In 
accordance with the schedules in the Implementation Plan, 

The Order recognizes that there are no practicable control E 1233 
technologies available for tritium in liquid waste streams. 
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Rather, process alternatives and practices that limit the amount 
of tritium entering the waste stream kl‘could be evaluated in 
accordance with the DOE ALARA Policy. Tritium is, therefore, 
exempted from the BAT requirements of Section 11.3. Instead 
compli4a ice with the Order is achieved through application of the 
ALARA process (paragraph 11.3.e.(2)). Howaver, all releases must 
comply with the dose limits provided in this Order. 

One element of the draft of this order was identified as a major 
issue and resulted in several non-concurrences. Thla relates to 
the release limits for facilities and equipment having surfaces 
contaminated with transuranics, The subject limits have been 
reserved until the issue Is resolved under the normal resolution 
process. Additional guidance will be provided by EH on this and 
other issues in the near future. 

If you have questions on the submission of these plans or the 
Order in general, 
(FTS-896-4996). 

contact Mr. Andrew Wallo, EH-231 

J 
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SUBJECT RADJATJON PROTECTION OF THC PUBLIC AND THE ENYIRONHENT 

I. PURPOSE. To establish standards and requirements for operations of the 
Djont of Energy (DOE) and DOE contractors with respect to protection of 
member of the public and the environment against undue risk from radjatlcr 

2. SUPIRSESSION. DOI 5480.1A, ENVIRONMENTAL PROTECTION, SAfETY, AN@ H[ALTH 
PROGRAM FOR DOE OPERATIONS, of 8-13-81, Chapter X1 that addressed publ,c a?: 
environmental radiation protection standards and control practices. 

3 SCOPE. The provisions of this Order apply to all Departmental flemc,nts a-: 
contractors performing work for the Department as provided by lah a'j ,:, f 
cortract and as leple:erlted by the appropriate cor.tractlr+ efflcer, ! 

4 _‘_-_ IYFtCML-fJTItiG PROCEDURES AND RfQUIREMEfiJS. This Order beccrmes effect1.i : 
months from the date of issuance. Ulthin I month from the date of 15~1~Jf:E 

of the Order, Heads of Operations Offices shall provide to the appro; t-~atc 
Program Office with copy to fH,l for review and comment: (1) a cert Ic::a! .~ 
for those areas covered by the Order for which Site/Operations OffIces dl'e 7 
compliance; and/or (2) a request for exemption for areas of non-conpllac:c ' 
that includes a Plan for achieving compliance.' Within 2 months of issuarce, 
the appropriate Program OffTce will submit to EH-I the c?rtific3*ion and'cl, 
the reauest for exemption(s). The compliance plans accompanyinq the request 
for exemption shall include a schedule of actjvities which will lead to 
compliance wjth the requfrements of this order. 

- / 

( .Y 7 .L : 
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5. POLICY. It $s the policy of DOE to implement legally applicable radiation 
protection standards and to consider and adopt, as appropriate, 
recommendations by authoritative organizations, e.g., the Natlenal Council c- 
Radiation Protection dqd Heasurements (NCRP) and the Internatlunal Ca-1~s. * 
on Radiological Protection (ICRP). It is also the policy of DOE to ador! ; : 
implement standards generally consistent with those of the Nuclear Kegul:!.~,~ 
CornmIssion (NRC) for DOE facilities and activities not subject to licens*r,'; 
authority, 

, ! 
-. r 

i 
..+.d+ .+k’.. I 

i 

6. . . i 

a. Protecting the Public. It 4s DOE's objective to operatd Its facIlrt:,ts 
and conduct its activftfes so that radjotfon exposures to members of trle 
public are maintained within the lfmits establCshed in thfs Order and to 
control radioactive contamination through the management of real and ! 
personal property. It is also a DOI objectrve that potential exposures 
to members of the publtc be as far below the limits as is reasonably 
achievable (ALARA) and that DOE frcflfties have the capabilitfes, con- 
slstent wfth the types of operations conducted, to monftor routine and 
non-routine releases and to assess doses to members of the public, 

i = 

015TRl6lJT.DN 
All f%JjartJWntdl Elements 

tNIlrA7E 0 IY 

Office of Environment. Safet; 

dnd tkdfth 
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b. ;;;;;;;I;jJ”e CnvlronmenJ. In rddltion to providing protect!on to 

!he-mt is DOI’s objective to protect the environmerIt 
from radIiactIve contrmlnatlon to the extent practical, 

LfClSLATlVf AUIHORIJY. The Atomic Energy Act of 1954, as amended, -- 
authorizes thnepartment to protect the health and safety of the public 
against rad tion in conducting the Department's programs. 

RfffRfNCES. 

a DOE ]324.2A, RECORDS DISPOSITION, of g-13-88, which prescribes 
policies, procedures, standards, and guidelines for the orderly 
disposition of records of the DOE and its operating contractors. 

b DOf 5000.3, UNUSUAL OCCURRLNCE RLPORTINC SYSlftl, of 11-7-84, which 
establishes DOE policy and provides instructions for reportrng, 
analyzing, and drsseclnating rnformatlon on progra--at)cally 
significant events. 

c . DO1 5400. I, GfNERAt ENVIRONMCNTAL PROlECilON PROGRAH RLQUIRfMfNlS, of 
11-9-88, which establtshes general envIronmenta protection 
requirements. 

d. DOE 5400.2A fNVlRONMlN1 COMPLIANCE ISSUl COORDlNAllON, of 8.18.87, 
which establishes requirements for coordjnation of signtficant 
environmental compltance issues. 

e DOE 5400.4, COMPRlHfNS JVI ENV~RONMEN?AL Rf SPONSf, COMPINSATION, A!@ 
LIABILITY ACT PROCRAN, of 10-6-89, which establishes requirements for 
hazardous waste cleanup and notlficat!on. 

f. DOE Orders in the 5400 series dealln with radfologlcal effluent 
monltoring and environmental survcfl s ante, which descrjbes requfrements 
and provides guidance for monitoring effluents and Conducting envl, 
ronmental survefllance, 

9, DOE 5440.1C, IHPLfHENTATlON Of THf NATIONAL fNV1RONMfNlAL POLICY ACT, 
of 4-9-85, which establishes DOE policy for implementation of the 
National Invironaental Policy Act of 1969, 

h. DOE 5480.18, CNVJRONMNT, SAFETY, AND HLALTH PROCRAH FOR DfPARTHfNT of 
LNERCY OPERATIONS, of g-23.86, which outlfnes envfronmental, safety, 
and health protection polfcfcs and rcsponslbIliticc. 

1. DOE 5480.4, INVIRONHENTAL PROTICTION, SAf[TY, A:"10 HLALTH PROTfCT ION 
STANDARDS, of S-1=84, which identifies mandatory Jnd reference environ, 
mental, safety, and health standards. 

5. aOt:-5480,5, s?ffTY OF NUCLEAR fAC?LlTlfS, of g-23-86, which establishes - 
nuclear facility safety program requirements, 
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IIOF 5480.6, SAFETY OF DEPARTMENT OF ENERGY-OWNED NUCLEAR REACTORS, of' 
9-23-86, which establishes nuclear reactor safety program requiremcnt~,. 

DOE 5480.11, RADIATION PROTECTION FOR OCCUPATIONAL WORKERS, of 12-21-88, 
which establishes radiation protection standards and program requIrrw!rlts 
for workers. 

DOE 5481.18, SAFETY ANALYSIS AND REVIEW SYSTEti, of 9-23-86, which 
establishes uniform requirements for the preparation and review of safety 
analysis documents. ' 

DOE 5482,18, ENVIRONMENT, SAFETY, 
86, which establishes the DOE env 
program. 

AND HEALTH APPRAISAL PROGRAM, of 9-23- 
ironment, safety, and health appraisal 

DOE 5483.1A, OC",?ATIONAL SAFETY AND HEALTH PROGRAM FOR DOE EMPLOYEES AT 
GOVERNMENT-OWNEV, CONTRACTOR-OPERATED FACILITIES, of 6-22-83, which 
establishes requirements for the protection of the health and safety of 
employees at DOE contractor-operated facilfties. 

DOE 548441, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
INfORMATION REPORTING REQUIREMENTS, of Z-24-81, which establishes 
procedures for the reporting of information having environmental pro- 
taction, safety, or health protection significance. 

DOE Orders In the 5500 series that outline responsibilities for emergency 
preparedness and response. 

DOE 5820.2A, RADIOACTIVE WASTE MANAGEMENT, of 9-26-88, which establishes 
policies and guidelines for the management of radioactive waste and 
contaminated facilities. 

.I.~ 

ill.>,-i 
. . . 

DOE 6430,1, GENERAL DESIGN CRITERIA, of 12-12-83, which provides general 
design criteria for use in the acquisition of the Department's facilities 
and ostabllshes responsibilities and authorities for the development and 
maintonanco of those criteria. 

DOE pub1 ication OOE/EH-0070, "External Dose-Rata Conversion Factors for 
Calculation of Dose to ths Public," of 7-98, which provides conversion 
factors for uso in calculating dose from radionuclides external to the 
body, 

DOE publication OOE/Eti-0071, "Internal Dose Conversion Factors for 
Calculation of Dose to the Public," of 7-08, which provides conversion 
factors for uso fn calculating dose from radlonuclides in the body, 
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DOE publication DOE/EV/1830-T5, "A Guide to Reducing Radiation Exposure 
to as Low as Reasonably Achievable," of 4-80, which provides contractor 
personnel with general guidance regarding programs and techniques to 
reduce radiation exposure to levels as low as is reasonably achievable. 

DOE publication, "Formerly Utilized Sites Remedial Action Program; 
Summars/ Protocol: Identification - Characterization - Designation - 
Remedial Action - Certification," of l-86, which provides procedures 
for conducting remedial actions at formerly utilized sites. 

DOE/CH-8901, "A Manual for Implementing Residual Radioactive Material 
Guidelines; A Supplement to U.S. Department of Energy Guidelines for 
Residual Radioactive Material at Formerly Utilized Sites Remedial 
Action Program and Remote Surplus Facilities Management Program Sites," 
of 6-89, which provides guidance on the implementation of DOE residual 
radioactive material limits. 

EPA Publication EPA-520/l-88-020, Federal Guidance Report No. 11, 
"Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion," of 1988, 
which provides preferred dose conversion factors for use by Federal 
agencies. 

Title 10 CFR Part 60, "Disposal of High-Level Wastes in Geologic 
Repositories," which prescribes rules governing the licensing of DOE to 
receive and possess source, special nuclear, and byproduct material at 
a geologic repository operations area, 

Title 10 CFR Part 72, "Licensing Requirements for the Storage of Spent 
Fuel in an Independent Spent Fuel Storage Installation ISFSI)," which 

1 establishes requirements, procedures, and criteria for icensing ISFSI. 

Title 40 CFR Part 61, Subpart H, "Natlonal Emission Standard for 
Radionuclide Emissions from Department of Energy (DOE) Facilities," 
which regulates radionuclide air emissions from DOE facilities. 

Title 40 CFR Part 141, "National Interim Primary Drinking Water 
Regulations (Safe Drinking Water Act)," which prescribes radionuclide 
concentration limits for public drinking water, 

Title 40 CFR Part 190, "Environmental Radiation Protectlon Standards 
for Nuclear Power Operations," which contains the radiation dose limits 
for members of the public in the general environment and curie release 
limits for radioactive materials released into the general environment 
from operations within the nuclear fuel cycle operations that are 
associated wlth the production of electrical power, 
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ee. Title 40 CFR Part 191, "Environmental Standards for the Management ,lnd 
Disposal of Spent Nuciear Fuel, High-Level and Transuran:c Wastes," which 
establishes requirements for the management and c!;tnosal of spent nuc.Ien~ 
fuel, high-level, and transuranic wastes. 

ff. 

99* 

hh, 

ii. 

jj. 

kk, 

11. 

mm, 

Title 40 CFR Part 192, "Standards for Remedial Actions at Inactive 
Uranium Processing Sites," 6" l-5-83, which concerns the control of 
residual radioactive material at designated processing or disposal sites. 

Title 42 U.S.C. 300, et se ., Safe Drinking Water Act, as amended, which 
authorizes EPA to promu gate regulations under two specific programs: 9 
the first protects the Nation's public drinkino VJater supplies; the 
second protects subsurface waters by regulating underground injection of 
materials. 

Title 42 U.S.C. 2011, et se ., 
-64 

Atomic Energy Act of 1954, as amended, 
which authorizes the con uct of atomic energy activities and establishes 
authority for protecting the health and safety of the public. 

Title 42 U.S.C. 4341, et se ., 
as amended, which esta d 

National Environmental Policy Act of 1969, 
s es broad national environmental ps!ic\* 

Title 42 U.S.C. 7401, et se ,, 
requirements to protect an -+ 

Clean Air Act, as amended, which provides 
enhance the quality of the Nation's air 

resources, to promote the public health and welfare. 

Title 47 FR 47073, "Food and Drug Administration (FDA) Accidental Radio- 
active Contamination of Human Food and Animal Feeds; Recommendations for 
State and Local Agencies," which provides guidance for protecting 
consumers of produce following a nuclear accident. 

Title 48 CFR Part 923.70, "Environmental Conservation and Occupational 
Safety," which contains the basic provisions of the DOE Environment, 
Conservatlon and Occupational Safety Program. 

Title 48 CFR Part 970.23, "DOE Management and Operations Contracts, 
Environmental Conservation, and Occupational Safety," which contains 
supplemental information to Title 48 CFR Part 923.70 in or 
basic provisions of the DOE Environment, Conservation anb 
Safety Program, 

oviding the 
Occupational 

nn, International Commission on Radiological Protection (ICRP 
23, "Reference Man: Anatomical, Physiological and Metabol 
Characteristics,J* Pergamon Press, Oxford, 

Publication 
C 

00. ICRP Publication 26, "Recommendations of the International Commission on 
Radiological Protection.Jl 

PP* ICRP Publication 30, "Limits for Intakes of Radionuclides by Workers." 
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WI, ICRP Publication 45, "Quantitative Bases for Developing a Unified Index 

of Harm." 

r-t-. ICRP Pub1 ication 48, "The Metabolism of Plutonium and Related 
Elements." ! , 

ss. National Council on Radiation Protection and Measurements (NCRP) Report 
No. 91. "Recommendations on Limits for Exposure to Ionizing Radiation:" 

tt. Nuclear Regulatory Commission, Regulatory Guide 1.86, "Termination of 
Operating Licenses for Nuclear Reactors," of 6-74, which establishes 
limits for surface contamination on materials and equipment. 

uu . Nuclear Regulatory Commission publication, "Guidelines for 
Decontamination of Facilities and Equipment Prior to Release for 
Unrestricted Use or Termination of Licenses for Byproduct, Source or 
Special Nuclear Material," of 7-82. 

vv. Oak Ridge National Laboratory (ORNL), Publication CCC - 475, 11-86, 
WAC - Code System for Implementation of Atmospheric Dispersion 
Assessment Required by the Clean Air Act," RSIC Computer Code 
Collection. 

9, RESPONSIBILITIES AND AUTHORITIES. 

a. The Secretary. Many provisions in this Order permit and/or 
necessitate the exercise of discretion and/or judgment in carrying out 
the requirements of the Order. In those instances, the determination. 
of whether, in the exercise of such discretion and/or judgment, the 
requirements of this Order were complied with rests initially with the 
relevant Department authority and, ultimately, with the Secretary. The 
Secretary retains the sole and final authority to determine what acts 
are necessary to comply with this Order. Further, the Secretary 
retains the authority to suspend any and all requirements under this 
Order whenever the Secretary deems it necessary. This authority may be 
delegated by the Secretary as appropriate, 

b. In addition to those responsibilities and authorities contained in 
DOE 5480.18 and DOE 5400.1, the following responsibilities and 
authorities are assigned: 

(1) Assistant Secretary for Environment, Safety and Health (EH-1) 

(a) Dovelop DOE public and environmental radiation protection 
policy and requirements: and 

(b) Approve, if warranted, specific exceptions to this Order, 
pursuant to provisions in DOE 5400.1 and DOE 5820.2A. 

_.. . = 
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(2) Program Assistant-Secretaries and Directors qf,Energy Research (t.~) 
an_? CivTmioactive Waste Management (RW) 

(a) Implement DOE public and environmental radiation protection 
policy and requirements In their respectiva programs; and 

(b) Implement, if warranted, interim control strategies proposed by 
field organizations pursuant to this Order and DOE 5820.2A. 

(3) M!g_ers of Operations Offices 

(a) Implement provisions of this Order for their respective 
activities; 

(b) Maintain appropriate capabilities at each operating site for 
monitoring and assessing routine and unplanned releases of 
radioactive materials, with respect to the characteristics of 
radioactive material released and the release modes, consistent 
with the types of operations conducted; 

.-.. 

/.c) Process specific requests for exceptions to this O*+r pursuant 
to paragraph II,la(4); and 

(d) Temporarily suspend the requirements of this Order when doing so 
is in their judgement necessary to minimize damage to life or 
property or to protect public health or safety. Whenever this 
provlsion is invoked, such suspension and the reason therefore 
are to be reported to EH-1 at the earliest practicable time. 

Director, Naval Nuclear Pro ulslon Pro ram: 
statutorily prescribed by P~~!~C 7%!%k!?'; !%%I!$!~ 
the responsibilities and authority of the Director, Naval Nuclear 
Propulsion Program (who is also the Deputy Assistant Secretary for 
Naval Reactors within the Department) over all facilities and 
activities which comprise the Program, a joint Navy-DOE or 
The policy principle a 

anlzation. 

1 
romoted by these executive and legis ative 

actions is cited in t e Executive Order as "...preserving the basic 
structure, policies, and 
past. ..I', Accordingly, 

ractices developed for this Program in the 
1 e Naval Nuclear Propulsion Program is f: 

exempt from the provisions of this Order. The Director shall 
maintain an envlronmontal protection program to ensure compllanco 
with applicable onvlronmental statues and regulations, Yhe Director 
and Et{-1 shall cooperatively develop information exchange and other 
mutually boneflcial programs as appropriate, consistent with PL 38- 
525. 
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10. DEFINITIONS. ,_. 

a. As Low As Reasonably Achievable (ALARA) is a phrase (acronym) used to 
describe an approach to radiation protection to control or manage 
exposures (both individual and collective to the work force and the 
gener;. public) and releases of radioactive material to the environment 
as low ds social, technical, economic, practical, and public policy 
considerations permit. As used in this Order, ALARA is not a dose 
limit, but rather it is a process that has as its objective the 
attainment of dose levels as far below the applicable limits of the 
Order as practicable. 

b. Best Av,ilable Technology ( f BAT means the preferred technology for 
treating a particular process iquid waste, selected from among others 
after taking into account factors related to technology, economics, 
public policy, and other parameters, As used in this Order, BAT is not 
a specific level of treatment, but the conclusion of a selection 
process that includes several treatment alternatives, 

C. Derived Concentration Guide (DCG) is the concentration of a radio- 
nuc'lide in air or water that, under conditions of continuous exposure 
for one year by one exposure mode (i.e., ingestion of water, submersion 
in air, or inhalation,), would result in an effective dose equivalent of 
100 mrem 0.1 rem (1 mSv). DCGs do not consider decay products when the 
parent radionuclide is the cause of the exposure (DCG values are 
presented in Chapter III) (1 rem - 0.01 sievert). 

d. Dose Terms, 

(1) Absorbed Oose is the energy imparted to matter by ionizing 
radiation per unit mass of Irradiated material at the place of 
fnterest in that material. The absorbed dose is expressed In 
units of rad (or gray). (1 rad m 0.01 gray.) 

(2) Collective Dose Equivalent and Collective Effective Dose 
Equivalent are the sums of the dose equivalents or effective dose 
equivalents of all individuals in an exposed population within an 
80-km radius, for the purposes of this Order, and they are . ..,_ *.,._. 

-. --’ 
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ex ressed in units of erson-rem (or porson-sievort). When tt:c 
co lective dose oquiva ent of interest is for a specific org~l, \hc ! f 
units would be organ-rem (or organ-sievert). For purposes of this 
Order, the 80-km distance shall bo measured from a point locabud 
centrally with respect to major facilities or DOE program activities. 

(3) Committed Dose Equivalent is tho predicted total doso oquivalcnt to a 
tissue or organ ovm-year period after a known intake of a 
radionuclide into tho body. It dots not include contributions from 
external dose. Committed dose equivalent is expressed in units of 
rem (or sievert). 

(4) Committed Effective Ooso Equiv_aler~t is the st!m of tho commlttcd dose 
equivalentst6uZK?XGti-imhe body, each multiplied by the 
appropriate weighting factor, Committed effective dose cquivalont is 
expressed in units of rem (or siovort), 

(5) Dee Dose E uivalent, as usod in this Order, moans the dose 
--f--T+~---- equ va ent n t ssue at a depth of 1 cm deriving from cxtcrnal 
(penetrating) radiation, 

(6) Dose Equivalent is the product of absorbed doso in rad (or gray) in 
tissue and a quality factor. 
of rem (or sievert). 

Doso equivalent is expressed in units 

(7) Effectlie Dose Equivalent is the summation of the 
dose equivalent rG%!GX-by specified tissuas of t IfI 

roducts of tho 
e body and a 

tissue-specific weightlng factor. This sum is a risk-oquivalont 
value and can be used to estimate the health-effects risk of tho 
exposed Individual. The tissue-specific weighting factor roprescnts 
the fraction of the total health risk resulting from uniform 
whole-body irradiation that would be contributed by that particular 
tissue, The effective dose equivalent includes the committed 
effective dose equivalent from internal deposltion of radionuclidos 
and the effective dose oquivalent due to penetrating radiation from 
sources external to the body. 
In units of rem (or sievert), 

Effective dose equivalont is cxprasscd 

(8) Public Dose means the dose received by member(s of tho public from 
1 exposure to radlatlon and to radloactive materla roleasad by a DOE 

facility or operation, whether the exposure is within a DOE site 
boundary or off- sjte. It does not include dose received from 
occu ational 
"bat ground" f: 

oxposures, doses raceived from naturally occurring 
radfatlon, doses received as a pationt from modtcnl 

practices, or doses received from consumer products, 

(9) Wefqhting Factor is tissue-specific and represents the fraction of 
fie total heal% rtsk r?srrltin from uniform, whole-body irradtatton 
that could be contributed to t at particular tissue, Tho wolghting 1 
factors recommended by ?he ICRP (Publication 26) and used hot-o are 
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/ %-i;;sor Tissue We!ghtln Factor 
a_9 .25 

Breasts 0.15 
Red Bone Ma:row 0.12 
lungs 0.12 
ihyroid 0.03 
Bone Surfaces 0.03 
Remainder" 0.30 

1 "Remainder means the five other organs with the highest 
dose (e.g., liver, kidney, spleen, thymus, adrenal, 
pancreas, stomach, small intestine, or upper and lowe, 
large Intestine, but excluding skin, lens of the eye, and 
extremities). The weighting factor for each of these 
organs Is 0.06. 

(10) Quality Factor is the principal modifying factor used to 
ulate the dose equivalent from the absorbed dose. For the 
purposes of this Order, the following quality factors, which a:~ 
taken from DOE 5480.11, are to be used. 

positrons, and eleitrons 
(including tritium) 

-@-=I!-- 

.# -~---~~-~~~~~~~- ^ - --wss 
Neitrons, (10 keV 3 -- 
io;trons, ;lo & - - - - - - - - - - - * - - - ;o- - - 

Protons and single charged 
particles of unknown energy with 
rest mass > one atomic mass unit 

.L.--"_-._..._-_-_-.---- 
Al ha 
Mu '; ! 

articles 
tip e-charged particles 

;o- - - 

(and particles of unknown 
charge) of unknown energy 

For neutrons of known energJes, the more detailed quality 
factors given in DOE 5480.11 may be used. 

0. Members of the Public means ersons who are not occupationally 
associated with the DOE faci ity or operattons, I.e., persons whose e 
assIgned occupational dutles do not require them to enter the DOE site. 
(Also see Dose Terms: Public Dose.) 
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_Monitoring Terms. 

(1) Effluent Monitoring is the collect 
measurements of liquid and gaseous 
characterizing and quantifying con 
exposures of members of the public 
applicable standards. 

06 7327 

ion and analysis of samples or 
effluents for purposes of 

taminants, assessing radiation 
, and demonstrating compi \ancc wtth 

(2) Environmental Surveillance is the collection and analysis OF samples 
?$ air, water, soil foztuffs, biota, dnd other media from DOE 
sites and their environs and the measurement of external radiation 
for purposes of demonstrating compliance with applicable standards, 
assessing radiation exposures of members of the public, and assessing 
effects, if any, on the local environment. 

Protective Action Guides (PAGZ are projected numerical dose values 
established by EPA, DOE, or States for individuals in the population. 
These values may trigger protective actions that would reduce or avoid 
the projected dose, 

Radioactivit means the property or characteristic of radioactive 
FiiTmr? o spontaneously "disintegrate" with the emission oi 2,. rgy in 
the form of radiation. The unit of radioactivity is the curie (or 
becquerel). 

Reference Man means a hypothetical aggregation of human (male and female) 
physical and physiological characteristics arrived at by international 
consensus (ICRP Publication 23). These characteristics may be used by 
researchers and public health workers to standardize results of 
experiments and to relate biological insult from ionizing radiation to a 
common base. The "reference man" is assumed to inhale 8400 cubic meters 
of air in a year and to ingest 730 liters of water in a year. 

Release of Property, as used in this Order, means the exercising of DOE's 
authority to release property from its control after confirming that 
residual radioactive material (over which DOE has authority) on tho 
property has been determined to meet the guidelines for residual 
radioactive material in Chapter IV or any other applicable radiological 
requirements. There may be instances in which DOE or other authority 
will impose restrictions on the management and/or USQ of the property if 
the residual radioactive material guidelines of Chapter IV are not mat or 
if other applicable Federal, State, or local requiromants cause the 
imposition of such restrictions, 

i-- 
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k. Remedial Action means those actions cons?stent with pcrmaneni remedy 
taken instead of, or in addition to, removal action In the event of a 
release or threatened release of a hazarrfous substance into the 1 
environment, to p,cvant or mIntmite the reiease of hazardous substances i . . 

so that they do nob migrate to cause substantial danger to present or 
future public health or welfare or the environment. 

1. Residual Radioactive Mateiial means any radtodctive material which is 
-in or on sotl, air, equlpmenII, or structures as a consequence of past 
operations or activities. 

m. Settleable Solids means those solids suspended in waste water that are 
determined to be settleable using Method 209 E, Settleable Solids gp 98 
and 99, 16th edltion, Standard Methods for ExamT%tlon o-and 
Waste Water, 

n. Sewerage Terms, 

(1) Sewage means the waste matter that passes through sewers, 

(2) Sewer means the artificial conduit, usually underground, for 
carrying off waste water and refuse. 

(3) Sewerage means the system of sewers. 

0. Soil Column Is an In situ volume of soil down through which llquld 
wastes percolate from ponds, cribs, seepage basins, or trenches, 

P* Stochastic Effects are blologlcal effects, the probability, rather than 
%he severity, of which Is a function of the magnitude of the radiation 
dose without threshold; I.e., stochastic effects are random In nature, 
Nonstochastic Effects are biologlcal effects, the severity of which, In 
affected individuals, varies with the magnitude of the dose above a 
threshold value, 

BY ORDER OF THE SECRETARY OF ENERGY: 

DONNA R, FITZPATRICK 
AssIstant Secretary 
Management and AdminIstratIon 

0 
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CHAPTER IV 

RESIDUAL RADIOACTIVE MATERIAL 

1. !'J-U'OSE. 
tflJ'nes 

This chapter pre:ents radiological protection requirements and 
911 for cleanup of residual radioactive material and management of the 
resulting wastes and residues and release of property. These requirements and 
guidelines are applicable at the time the property is released. Property 
subdect to these criteria includes, but is not limited to sites identified by 
the Formerly Utilized Sites Remedial Action Program (FUSRAP) and the Surplus 
Facilities Management Program (SFtiP). The topics covered arc basic dose 
limits, guidelines and authorized limits for allowable levels of residual 
radioactive material, and control of the radioactive wastes and residues. 
This chapter does not apply to uranium mill tailings or to properties covered 
by mandatory legal requirements. 

2. I MP~tMEJ?!,?:f:!. DOE elements shall develop plans and protocols for the 
Ti@lemenm of this guidance. FUSRAP sites shall be Identified, 
characterized, and designated, as such, for remedial action and certified for 
release. Information on applications of the guidelines and requ,rcw 's 
presented herein, including procedures for deriving specific property 
quidelines for allowable levels of residual radioactive material from basic 
dose limits, is contained in DOE/CH 8901, "A Manual for Implementing Residual 
Radioactive tiaterial Guidelines, A Supplement to the U.S. Department of Energy 
Guidelines for Residual Radioactive Material at FUSRAP and SFMP Sites," June 
1989. 

a. Residual Radioactive Material This chapter provides guidance on 
radiation protection of the public and the environment from: 

(1) Residual concentrations of radionuclides in soil (for these pur oses, 
soil is defined as unconsolidated earth material, including rub R le 
and debris that might be present in earth material): 

(2) Concenlrations of airborne radon decay products; 

(3) External gamma radiation; 

(4) Surface contamination; and 

(5) Radionuclide concentrations in air or water resulting from or 
associated with any of the above, 



IV-2 
DOE 5400.5 

067327 2-a-90 

b. Basic Dose Limit. II_-.~ The basic dose limit for doses resulting from 
exposures to residual radioactive material Is a proscribed standard 
from which limits for quantities that can be monitorod and controlled 
are derived; it is specified in terms of the effective dose equivalent 
as defined in this Order. The basic doss limits are used for dorivlng 
guidelines for residual concentrations of radionuclidos in soil. 
Guidelines for residual concetltrations of thorfum and radium in soil, 
cancer. I*ations of airborne radon decay products, allowable indoor 
external gamma radiation levels, and residual surface contamination 
concentrations are based on existing radiological proioctlon standards 
(40 CFR Part 192; NRC Regulatory Guide I,86 and subsequent NRC guidance 
on residual radioactive material). Derived guidelines or Ilmits based 
on the basic dose limits for those quantities are used only when the 
guidelines provided in the existing standards are shown to be 
inappropriate. 

C. Guideline. A guideline for residual radioactive material is a love1 of 
radioactfve material that is acceptable for use of property without 
restrictions due to residual radioactive material. Guidelines for 
residual radioactive materjal presented hareln are of two kinds, 
generic and specific. The basis for the guidelines is generally a 
presumed worst-case plausible-use scenario for tho proporty. 

(I) GQnQriC guidelines, independent of the property, are taken from 
existlng radiation protection standards. Generic guideline values 
are presented in this chapter. 

(2) Specific property guidelines are derived from basic dose limits 

/._ 
. . 

L .z+=.- 
0 .--. pG-;;- 

G 1:. ! i f-,-y; 

using specific property models and data, Procedures and data for 
&l;;ving specific property gUidQlinQ valuos are given by DOE/CH- ,A+-. 

d * Authorized Limit. An authorized limit Is a level of residual radio- 
active materwthat shall not be Qxcesdod if the romodial action is to 
be considered COftIplQtQd and the property is to be rQTQaSOd without : i -. 

restrictions on use due to residual radloactiva material. 1.. .</ 

(1) The authorized limits for a property will Include: 

(a) Limits for each radlonuclido or roup of radionuclldos, as 
appropriate, assocfated with res dual B radloactiva matorial in 
soil or in surface contamination of structures and equipment; 

(b) Llmlts for each radlonuclido or group of radionuclldos, as 
appropriate, In air or wator; and 

(c) Where appropriate, a limit on external gamma radiation 
rosulttng from the rosfdual material. 
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(2) Under normal circumstances expected at most properties, authorizcci 
limits for residual radioactive material are set equal tti, or bciow, 
guideline values. Exceptiona? conditions for which authorized limits 
might differ from guideline values are specified in paragraphs IV 5 
and IV-7. 

(3) A property may be released without restrictions if residual 
radioactive material does not exceed the authorized limits or 
approved supplemental limits, as clefined in paragraph IV.7a, at the 
time remedial action is completed. DOE actions in regard to restric- 
tions and controls on use of the property shall be governed by 
provisions in paragraph IV.lb. The applicable controls and 
restrictions are specified in paragraph IV.6 and IV.7.c. 

e. ALARA Applications. The monitoring, cleanup, and control of residual 
radioactive materfal are subject to the ALARA policy of this Order. 
Applications of ALARA policy shall be documented and filed as a permanent 
record, 

3. BASIC DOSE LIMITS. 

a. Defining and Determining Dose Limits. The basic public dose pi:!;:: for 
exoosure to residual radioactive material. in addition to natural 
occurring "background" exposures, are 100'mrem (1 mSv) effective dose 
equivalent in a year, as specified in paragraph II.la. 

b. Unusual Circumstances. If, under unusual circumstances, it is 
impracticable to meet the basic limit based on realistic exposure 
scenarios, the respective project and/or program office may, pursuant to 
paragraph II.la(4), request from EH-1 for a specific authorization for a 
temporary dose limit higher than 100 mrem (1 mSv), but not greater than 
500 mrem (5 mSv), in a year. Such unusual circumstances may include 
temporary conditions at a property scheduled for remedial action or 
following the remedial action, T!IQ ALARA process shall apply to the 
selection of temporary dose limits. 

4. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL. 

a. Residual Radionuclides in Soil. Generic guidelines for thorium and 
s are specified below. Guidelines for residual concentrations of 
other radionuclides shall be derived from the basic dose limits by means 
of an environmental pathway analysis using specific property data where 
available. Procedures for these derivation; are given in DOE/W-8901. 
Residual concentrations of radioactive material in soil are defined as 
those in excess of background concentrat?ons averaged over an area of 100 
tr?. 
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) tlot spots. If the average concentratjon In any surface or 
below-surface area less than or equal to 25 ti, exceeds the limtt 
or guldellne by a factor of (100/A)".9, [where A is the area (in 
square meters) of the region in which concentrations are 
elevated], limits for "hot-spots" shall also be developed and 
appl:ed. Procedures for calculating these hot-spot limits, which 

nd on the extent of the elevated local concentrations, are 
In addttion, reasonable efforts shall be 

made to remove any source of radionucllde that exceeds 30 times 
the approprtate limit for soil, irrespective of thz average 
concentration in the soil. 

(2) Generrc Guidelines. The generic guidelines for residual 
concentrations of Ra-226, Ra-228, Th-230, and Th-232 are: 

(a) 5 pCi/g, averaged over the first 15 cm of soil below the 
surface; and 

(b) 15 pCl/g, averaged over 15-cm-thick layers of sol1 more than 
15 cm below the surface. 

(3) Incrowth and Mixtures. i-’ These guidelines take into account 
ngi?%i& of Ra-22+?%om Th-230 and of Ra-228 from Th-232, and 

assume secular equlljbrium. If both Th-230 and Ra-226 or both 
Th-232 and Ra-228 are present and not In secular equllibrlum, the 
appropriate guideline is applied as a ljmit for the radionuclide 
with the higher concentration. If other mixtures of radionuclides 
occur, the concentrations of 1ndlvjdual radionuclides shall be 
reduced so that either the dose for the mixtures will not exceed 
the basic dose limjt or the sum of the ratios of the soil 
concentration of each radionuclide to the allowable limit for that 
radionuclide will not exceed 1. Explicit formulas for calculating 
residual concentration guidelines for mixtures are given in 
DOE/Cti-8901. 

b. Atrborne Radon Decay Products. Generic guidelines for concentrations 
of aIrborne radon decay products shall apply to existing occupied or 
habitable structures on private property that are Intended for release 
without restriction; structures that will be demolished or burled are 
excluded, The applicable generic guldeline (40 CFR Part 192) Is: In 
any occupied or habitable buildfng, the objective of remedial actlon 
shall bo, and a roasonable effort shall be made to achieve, an annual 
average (or equtvalont) radon decay product concentration (Including 
background) not to exceed 0.02 Wt. [A working level (WL) is any 
combtnation of short-ltved radon decay produc+.s in I L of air that ~111 
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result in the ultimate emission of 1.3 
energy.] In any case, the radon decay 
background) shall not exceed 0.03 WL. 

x 10' MeV of potential alpha 
product concentration (ir,iluding 
Remedial actions by DOE are not 

required in order to comply with thls guideline when there is reason- 
able assurance that residual radioactive material is not the source of 
the radon concentration. 

067327 

c. t.^,ernal Gamma Radiation. The average level of gamma radiation inside 
a-building or habitable structure on a site to be released wit.hout 
restrictions shall not exceed the background level by more than 20 rrR/h 
and shall comply with the basic dose limit when an "appropriate-use" 
scenario is considered. This requirement shall not necessarily apply 
to structures scheduled for demolition or to buried foundations, 
External gamma radiation levels on open lands shall also comply with 
the basic limit and the ALARA process, considering appropriate-use 
scenarios for the area. 

d. Surface Contamination. The generic surface contamination guidelines 
provided in Figure IV-1 are applicable to existing structures and 
equipment. These guidelines are generally consistent with standards 
the NRC (NRC 1982) and functionally equivalent to Section 4, "Decon- 
tamination for Release for Unrestricted Use," of Regulatory Guide 1 
but apply to nonreactor facilities. These limits apply to both 
interior equipment and building components that are potentially 
salvageable or recoverable scrap. If a building is demolished, the 
guidelines in paragraph IV.6a are applicable to the resulting con- 
tamination in the ground. 

e. Residual Radionuclides in Air and Water. Residual concentrations of 
radionuclides in air and water shaTTbe controlled to the required 
levels shown in paragraph II.la and as required by other appliclible 
Federal and/or State laws. 

5. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MATERIAL. 

of 

'6, 

a. Establishment of Authorized Limits, The authorized limits for each 
property shall be set equal to the generic or derived guidelines unless 
it can be established, on the basis of specific property data 
(inciuding health, safety, practical, programmatic and socioeconomic 
considerations), that the guidelines are not a propriato for use at the 
specific roperty, 

f: 
The authorized limits shal be established to (1) \ 

provide t at, at a minimum, the basic dose limits of in paragraph IV.3, 
will not be exceeded under the "worst-case" or "plausible-use" 
scenarios, consis'ent with the procedures and guidance provided in 
DOE/Cti-8901, or (L) be consistent with pnplicable generic guidelines, 
The authorized limits shall be consistent with limits and guidelines 
established by other applicable Federal and State laws. Tho authorized 
limits are developed through the project offices in the field and are 
approved by the Headquarters Program Office. 

IV-5 
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w Surface Contam nat on Guidelines 

Allowable Total Residual Surface Contamination 

Radionuclided' 

Transurailics, I-125, I-129, 
Ra-226, PC-227, Ra-228, 
Th-228, Th-230, Pa-231. 

Averagti/+V 
(dpm/lOO cn?)U 

Maximuti/~v Removable~/~6J 

RESERVED RESERVED RESERVED 

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

1,000 3,000 200 

U-Natural, U-235, U-238, 
and associated decay 
product, alpha emitters, 

5,000 15,000 1,000 

Beta-gamma emitters 
(radionuclides with decay 
modes other than alpha 
emission or spontaneous 
fission) except Sr-90 and 
others noted aboveJ 

5,000 15,000 1,000 

0 ,“,’ 

As used in this table, dpm (dlslntegrations per minute) means the' rate of 
emission by radioactlve material as determined by correcting the counts per 
minute measured by an appropriate detector for background, efficiency, and 
geometric factors associated with the Instrumentation, 

Where surface contamination by both alpha- and beta- 
R 

amma-emitting 
radionuclides exists, the limits established for alp a- 
emitting radionuclldes should apply independently. 

and beta-gamma- 

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

The average and maxlmum 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 cm’, 
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91 The amount of removable material per 100 qm' of surface area should be 
dctorminad by wiping an area of that size #l+h dry filter or sofl absorbent 
paper, applying moderate pressure , and measuring the amount of radioactive 
material on the wiping with an ap ropriate 

1 
instrumtitnt of known offlcicncy. 

When removable contamination on o jects of surface area less than 100 cm' is 
determined, the activity per unit area should ba based on the actual area 2nd 
the entire surface should be wiped. It is not necessary to use wiping 
tl liniques to measure removable contamination levels if direct scan surveys 
inulcate that the total residual surface contamination leve\s are within the 
limits for removable contamination. 

71 This category of radionuclidos includes mixed fission products, including the 
W-90 which has been separated from the other fission products or mixtures 
where the Sr-90 has beon enriched. 

b, &plication of Authorized Limits. Remedial action shall not be 
coni complete untTP;Ehe residual radioactive matorlal levels comply 
with the authorized limits, except as authorized pursuant to paragraph 
IV.7 for special situations where the supplemental limits and excepttons 
should be considered and it is demonstrated that it is not app;-b+ late to 
decontaminate the area to the authorized limit or guideline value. 

-= 
6. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL. 

-Ji 
, Rasidual radioactive matorlal above 

the guidelines shall be managed in accordance with Chapter II and the 
followtng requirements. 

a. ,&_orattonal and Control Requirements. The operational and control 
requiromonts spacifieKi?i-theTZing Ordors shall aaplv to interim 
storage, interim management, and long-term management," - 

(1) DOE 5000.3, Unusual Occurrence Reporting System 

(2) DOE 544O,lC, Implementation of tho National Environmantal Pol 

(3) DOE 5490.4, Environmental Protection, Safety, and Ilonlth Prot 
Standards 

icy Act 

action 

(4) DOE 54BZ,lB, Environmental, Safety, and Health Appraisal Program 

(5) DOE 5483,1A, Occupational Safety and Health Program for DOE Employoas 
at Government-Owned, Contractor-Operatod Facilitlos 

(6) DOE 5484.1, Environmental Protection, Safety, and iiealth Protection 
Informatton Reporting Requirements 

(7) DOE 5820.241, Radloactiva Wasto Managament. 

I 

j 

[ :$c) 

! 

!/ .- 

t, I-, 
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interim Storngo. 

(1) Control and stabilization featuros shall bo dosignod to providu, 
to the extent reasonably achlevabla, an offactivo life of 50 years 
with a minimum lift? of at least 25 yoars. 

(2) Cc,brrols shall bo &signet such that Rn-222 concentrations in the 
aLIezusphere above facility surfaces or oponlngs In additlon to 
background levels, will not oxcood: 

(a) 100 pCI/L at any given point; 

(b) t;t;nn;;: averago concentration of 30 pCl/L ovor the facility 
i 

(c) An annual average concentration of 3 pCi/L at or above any 
location outside the facility site. 

(d) Flux rates from the storage of radon producing wastes shall 
not oxccod 20 pCI/sq,m-sac., as roquirod by 40 CFR Part 61, 

(3) Controls shall bo dosigned such that concentrations of 
radionuclidos in tho groundwator and quantities of rosidunl 
radioactive material will not oxcood applicable Fadoral or State 
standards, 

(4) Access to a property and USB of onslto maturial contamlnatod by 
residual radioactive material should bo controlled through 
appropriato administrative and physical controls such as thoso 
described in 40 CFR Part 192, Thaso control foaturos should bo 
dosignod to provide, to the sxEnnt roasonablo, an offoct'lva lifa 
of at least 25 years, 

Intorlm Manaqpmont, 

(1) A property may be malntalnod undor an intorim managomont 
arran oment whon the residual radloactiva motarial axcoods 
outdo 9 ine valuas if the residual radioactlvo mato 
inaccessible locations and would bo unroasonably 
provldod that admlnlstrativo controls aro ostabl 1 
ros onsiblo authority (Federal, Stab, or local) 

ii mom ors of the public and that such controls ara 
appropriate Program Assistant Socratary or Dtroc t 

rjal Is in 
costly to romovo. 
shod by the 
to protoct 
approvad by tha 
or. 

. : 

1; ;-..;?. I:-,- + .i 

(2) The admlnlstrative controls Include but are not llmitod to 
periodic monitoring as appropriate; app:'oprtato shtoldin ; 
physical barriers to prevont access; and approprlato 7 red oloy~csl 
safoty measures during majntonanco, ronovatton, domolltlon, or 
othor actlvftios that mfght disturb tho rosldual radloactivo 
matorIa1 or cause It to mlgrato. 

.Y I ___---i. ~~, 
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(3) The owner of the property should be responsible for implemttntiny the 
administrative controls and the cognizant Federal, State, or 1~31 
authorities should be responsible for enforcing then. 

d. 1 onq-Term Management. 

(1) Uranium, Thorium, and Their Decay Products. -v--_-M 

(a) Control and stabilization features shall be designed to provide, 
to the extent reasonably achievable, an effective life of 1,000 
years with a minimum life of at least 200 years. 

(b) Control and stabilization features shall be designed to limit 
Rn-222 emanation to the atmosphere from the wastes to less than 
an annual average release rate of 20 pCi/nr'/s and prevent 
increases in the annual average Rn-222 concentration at or above 
any location outside the boundary of the contaminated area by 
more than 0.5 pCi/L. Field verification of emanation rates 
shall be in accordance with the requirements of 40 CFR Part GI. 

I, 

(c) Before any potentially biodegradable contaminated wastes arc 
placed in a long-term management facility, such wastes shall bo 

& 
roperly conditioned so that the generation and escape of 
iogenic gases will not cause the requirement in paragraph 

IV.Gd(l)(b) to be exceeded and that biodegradation within the 
facility will not result in premature structural failure in 
violation of the requirements in paragraph IV.Gd(l)(a). 

(d) Ground water shall be protected in accordance with legally 
applicable Federal and State standards, 

(8) Access to a property and use of onsite material contaminated by 
residual radioactive material should be controlled through 
appropriate administrative and hysical controls such as those 
described in 40 CFR Part 192. e hose controls should be dosigncd 
to bo effective to the extent reasonable for at least 200 years, 

(2) Other Radionuclides, Long-term management of other radionuclides 
h 11 be in accordance with Chapters II, III, and IV of DOE 5820.2A, 

kaapplicable. 

SUPPLEMENTAL LIMITS AND EXCEPTIONS. If special specific proporty 
circumstances indicate that the guidelines or authorizod limits ostablishcd 
for a given property are not appropriate for any portion of that proporty, 
then the 0 orations Office may request that supplemental limits or an 
exception & 0 ap lied. 
dscision that 1 

The rosponslhlo Oporatlons Offlco shall document the 
t e subject guideline! or authorlred llmlts are not approprlato 

and that the alternative action sc :ected will provide adequate protection, 



giving due consideration to health and safety, the environment, costs, and 
public policy considerations. The Operations Office shall obtain approval 
for specific supplemental limits or exceptions from Headquarters as speci- 
fied in paragraph IV.5, and shall provide to the Headquarters Program 
Element those materials required by Headquarters for the justification as 
specified in this paragraph and in the FUSRAP and SFMP protocols and 
subsequent !I[ l,lnce documents. The Operations Office shall also be 
responsible tor coordination with the State and local government regardlng 
the limits or exceptions and associated restrictions as appropriate. In the 
case of exceptions, the Operations Office shall be responsible for 
coordinating with the State and/or local governments to ensure the adequacy 
of restrictions or conditions of release and that mechanisms are in place 
for their enforcement. 

a. Supplemental Limits, Any supplemental limits shall achieve the basic 
%se limits set forth inchapter II of this Order for both current and 
potential unrestricted uses of a property. Supplemental limits may be 
applied to any portion of a property if, on the basis of a specific 
property analysis, it is demonstrated that 

(1) Certain aspects of the property were not considered in the 
development of the established authorized limits for that 
property; and 

(2) As a result of these certain aspects, the established limits 
either do not provide adequate protection or are unnecessarily 
restrictive and costly. 

Exce tions to the authorized limits defined for a property may be 
bq --+a app e 3 any portion of the property when it is established that the 

authorized limits cannot reasonably be achieved and that restrictions 
on use of the property are necessary. It shall be demonstrated that 
the exception is justified and that the restrictions will protect 
members of the public within the basic dose limits of this Order and 
will comply with the requirements for control of residual radioactive 
material as set forth in paragraph IV.6. 

C. Justification for Supplemental Limits and Exceptions. The need for 
menial limits and exceptions shall be documented by the 
Operations Office on a case-by-case basis using specific property data. 
Ever 

Y 
roasonablo effort should be made to minimize the use of 

supp omontal limits and exceptions. Examples of specific situations 
that warrant DOE use of supplemental standards and exceptions are 

(1) Where remedial action would pose a clear Jnd present risk of 
injury to workers or members of the public, notwithstanding 
reasonable measures to avoid or reduce risk. 

G‘ ) i 
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(2) 

(3) 

(4) 

8. SOURCES, 

Qfm52: 
IV I1 

Where remedial action, even after all reasonable mitigrt.lvv mi~,:..iil‘t~x 
have been taken, would produce environment,11 harm that is cIL',I~I.I~ 
excessive compared to the health benefits to persons livln!l on OI* 
near affected properties, now or in the future. A clear PXCL'S~ 01' 
environmental harm is harm that is long-term, manifest, dncl tli'o<t;Iy 
disproportionate to health benefits that may reasonably be 
antlcipattd. 

Where it is determined that the scenarios or assumptions used to 
establish the authorized limits do not apply to the property 01 
portion of the property identified, or where more appropriate sct~n 
arios or assumptions indicate that other limits are applicable or 
appropriate for protection of the public and the environment. 

Where the cost of remedial action for contamInJted soil is 
unreasonably high relative to long-term benefits and where the 
residual material does not pose a clear present or future risk ,\f't(lt- 
taking necessary control measure. The likelihood that buildirv.~s will 
be erected or that people will spend long periods of time at such .I 
property shouid be considered In evaluating this risk. Rcmcd1~11 XI 
Ion will generally not be necessary where only minor quu;,tj' 's of 
residual radioactive material are Involved or where residual 
radioactive material occurs in an inaccessible location at which 
specific property factors limit its hazard and from which It Is 

I 

difficult or costly to remove. Examples include residual radioactive i 

material under hard-surfaced public roads and sidewalks, around 
public sewer lines , or in fence-post foundatjons. A specific i 

property analysl; shall be provided to establish that the residual 
radioactive material would not cause an individual to rccctvo a , 
radiation dose in excess of the basic dose limits stated In paragraph 
IV.3, and a statement specifying the level of rosldual radioactive 
material shall be provided to the approprtate State and/or local 

1 

agencies for appropriate action, e.g., for jncluslon In local land 
records. 

/ 

Where there is no feasible remedial action. 

a. Basic Dose Lir,lits. Dosimetry model and dose limits are defined in 
Chapter II of ms Order. 

i 
i 

b, Generic Guidellnes for Residual Radloactlvc Ilaterlal. Residual 
concentrations of radium and thorium In scflmdcflncd in 40 Cf.R Pdrt 
192. Arrborno radon decay products aro also defined fn 40 CFR Part 192, 
as are guldaltnes for external gamma radiation. 

, 

fnation definition Is adapted from NRC (1982), 
The surfxo contiim- 
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C. Control of Radioactive Wastes and Residues. !nterim storage is gufded 
mK8rder and bcii?!~O.2A. Long-term management Is guided by this 
Order, 10 CFR Part 192, and DOE 5820.2A. 
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PREFACE TO DESIGN CRITERIA 

These design criteria have been.written in a generic form that 
sunmsrizes criteria applicabie for remedial action and long-tern 
managertent activities associated with the radioactive wastes at the 

F’DSRAP -and SFWP sit es. Site-specific information is provided’in the 
appendices to this generic document. As a specific scope of work 
for a site is determined, design bases and work plans for each of 
ttie sites will be developed. 

_ _-. 

Appendix A contains definitions of terns used in these design 
criteria and referenced documents. Appendix B provides a listing of 
FUSPAP and SFMP sites by f?BS number and contains estimated waste 
quantities at the sites. Appendix C contains the residual 
contaaination and waste control criteria. Appendix D lists site 
information for specific sites which will be required us a remedial 
action for the specific site is developed. This information will be 

incltided in the work plati for each site. 

The design criteria will be referenced by the designation 
1#501-OO-DC-01. 

These design criteria will be periodically revised, bs appropriate, 
to reflect new practices, additional information, revisions of 
applicable regulations, and standard revisions. 
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1.0 INTRODUCTIOr? 

1.3 SCOPE . 

This document defines the design criteria for the identification of 
materials# evaluation of remedial act ion alternatives, select ion of 
design parameters for site .cleanup remedial actions and interim 

.z. 
storage, and long-term management methods for handling FUSRAP and 
SFMP radioactive wastes. 

1.2 OBJECTIVE -- 
_ +-. 

The primary objective of the Formerly Utilized Sites Remedial Action 
Program (FUSRAP) and Surplus Facilities Hanagement Program (SFMP) 
projects is to stabilize, decontaminate, and/or dispose of FUSRAP 
and SFMP derived wastes in such a manner as to minimize the 
radiofogjcal risks posed by these wastes and to enable certification 
of the cleaned up FUSRAP and SFMP sites for unrestricted future 
use. At- so& sites, remedial action may be in situ long-term 
management with monitoring as necessary to detect any contaminant 
migration from the site in excess of radiological design criteria. 
At other sites, an interim storage program may be established until 
a decision for final disposition is made. 

1.3 DEfINfTIOrJS 

Appendix A contains definitions of terms that are used in these 
design criteria as well as in the referenced documents. 

1.4 CHANGES TO CRfTERfA 

The criteria for FUSRAP and SFHP remedial actions set forth in this 
document are based on elements of v8rious federal order6, 
regulations, and standards that may be subject to change. This 
document will be revised to reflect changed criteria as authorized 
and ‘approved by DOE. 
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2.0 APPLICABLE DOCUMENTS , 

2.1 GENERAL 

The intent of these design crite.ria is to use DOE Orders where 
applicable. Applicable orders , regulations and etandards, and 
sections thereof, as well as industry standards, will be 
investigated on a site-specific basis to formulate the design Qa,ses 

for the specific site. 

2.2 FEDERAL ORDERS, REGULATIONS, AND STANDA%DS -- 
_ --. 

The following federal orders, regulations, and standards contain 
elements that are generally applicable to the FUSRAP and SFMP 
projects, and are summarized for these criteria. 

2.2.1 Quality assurance 

DOE Order..5700,6A--Quality Assurance and DOE/OR-FUSRAP-82-001 

- Plan for Quality Assurance. m The Project Quality Assurance Program, 

complies with DOE Order S?00.6A, and the FUSRAP Plan for Quality 
Assurance (DOE/OR-FUSRAP-82-001). 

For each remedial action site, and interconnecting activities (such 
as transportation), a formal evaluation (Quality Assurance 
Assessment) will be made of the consequences of failure of equipment 
and facilities to perform satisfactorily in service. This 
Assessment, which will be an adjunct to design engineering with 

subsequent modifications as may be required, will give full 
consideration to safety, environment, costs, schedule delays, 
prbgrammatic goals, public reaction I or any other factor inportant 
to achieving project objectives. 

When the formal evaluation indicates that consequences of failure 
may be unacceptable, sig’nificant , or unknown and the probability of 

I failure is high or unknown, additional deliberate actions to find 
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and prevent quality problems’ are mandatory. The additional act ions 
to assure quality of design and engineering, and particularly to 
assure implementation of that design and engineering, will be 
documented using a Quality Action Plan. 

2.2.2 Radiation Protection ~ 

DOE Order 5480.1A. This order establishes’control over t be o , . 

environmental protection, safety, and health protect ion programs. 
Chapter XI, Requirements for Radiation Protect ion, Attachment XI-l, 
defines radiation profection guides for conchtration in air and 
w8ter above natural background which will be used as criteria for _-- 
releases from DOE’s FUSRAP and SFMP operations. Chapter XII, 
Preventjon, Control, and Abatement of Environmental Pollution, 
provides requirements for the control of sources of environmental 
pollution in accordance with the substantive and procedural aspects 
of all applicable federal, statel and local pollution control 
standards, 

DOE Order 5480.2~-Hazardous and Radioactive Mixed Waste Management. 
This order establishes hazardous waste management procedures for 
facilities operated under authority of the Atomic Energy Act of 
1954, as amended (AEA), The procedures will follow, to the extent 

practicable, regulations issued by the Environmental Protection 
Agency (EPA) pursuant to the Resource Conservation and Recovery Act 
of 1976 (RcRA). 

DOE Order 5481.1~-Safety Analysis and Review System. This DOE Order 
establishes requirements for the preparation and review of safety . 
analyses for each DOE operation, including: identification of 
hazards and their elimination or control: assessment of risk; 
documented management authorization of operation; and transportation 
of hazardous materials. 

3 . 



2.2.3 Land Disposal of Radioactive Wastes , 

Elements of the DOE Orders and federal regulations mentioned in the 
following sections provide technical guidelines for long-term, 
near-surface land burial facilities and ancillary facilities. 

DOF Order 6430.1.-General Design Criteria Manual. This order 
contains basic architecturalaand engineering design requirements for 
new D@P facilities: provides technical specification requiremen’ts; 
and outlines planning and design requirement6 for new facilities, 
facility additions I facility alterations , and. building acquisitions 
to achieve economy of-construction, operation, and maintenance. 

40 CFR 1920-Standards for Remedial Action at Inactive Uranium 
Processing Sites. This regulation defines remedial action criteria 
for inactive uranium processing sites. Some elements of these 
standards are applicable to the FUSRAP and SFMP programs. Service 
life of a mill tailings disposal site is defined in this regulation 
and has be-en ad-opted for FUSRAP and SFMP projects., Specific service 
life and release control requirements for interim storage sites and 
long-term management sites are noted in Section 3..2 of these Design 
Criteria. 

2.2.4 Handling, Transportation, and Storaqe 
. 

DOF Order 1540.1.-Materials Transportation and Traffic Manaqement. 
Razardous materials at FUSRAP and SFMP sites shall be shipped in 
accordance with DOE Order 1540.1. This document outline6 DOE’s 
policies and procedures for the management of material6 
transportation to ensure that it is accomplished in a manner 
comnensurate with: 

(1) Operational requirement6 for transportation services 

(2) Established practice6 and procedure6 for .traneportation 
6afety, economy, efficiency, and cargo security 

4 
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(3) The National Transportation Policy as established by 
Congress and cognizant federal agencies 

(4) Applicable federal, state, local, and international 
transportation regulations. 

fntra-building and fntra-site transfers are excluded from the 
provisions of this order. 

DOE Order 5480.1A--Environmental Protection, Safety, and &earth. . 
Protection Program for DOE Operations. Chapter 3 of thi6 Order 

contains safety requirements for packaging of fissile and 
radioactive material.- It also defines the requirements for design, 

cvalu+ion, and testing of containers used for the tran6port of __- 
DOE’6 fissile and radioactive materials, 

49 CFR 17301790-Transportation of Hazardous Materials. These 
regulations specify requirements for bulk shipment6 of uranium or 
thorium ores and physical or chemical concentrations of those ores 
and uranium metal or natural thorium metal, or alloys of these 

3 
r' materials; '- 

. c 

2.2.5 Health and Safety 

Occupational Safety and Health Administration (OSHA) 29 CFR 1910. 
This 6ection contains the health and safety regulation6 for general 
industry. 

Occupational Safety and Health Administration ‘(OSHA) 29 CFR 1926. 
This section establ’ishes the general health and safety regulation6 
for construction. 

2.2.6 Surveys 

Survey6 for characterization and 
in accordance with the following 

remedial action will be performed 
6pecifications. 

5 



National Oceanic and Atmospheric Administration (NOAA). 

0 ‘Classification, Standards of Accuracy, and General 
Specifications of Geodetic Control Surveys’ 

0 ‘Specification to Support Classification, Standards of 
Accuracy, and General Specifications of Geodetic Control 
Surveys. 

0 ‘Manual of Geodetic Triangulation,. ‘Specification 
u Publication No. 247 8 . 

U.S. Department of fnterior tUSD1) ‘Manual of Instructions for the 
Survey of Public Lands of the United States,‘. 1973, Bulletin 6. 

\ . _ .--. 
2.2.7 Weather ' 

National Oceanic and Atmospheric Administration. ‘Comparative 
Climatic Data for the United States through 1982,’ 1983. 

2.3 STATE AND LOCAL REGULATIONS 

State and local regulations governing handling, transportation, and 
etorage of radioactive materials generally follow federal orders and 
regulations , put may vary depending on whether the particular state 
is an ‘Agreement Statem under the Atomic Energy Act of 1954, as 
amended. DOE regulations will be followed, and state and local 
regulations will be reviewed on a site-specific basis. 

A I 

2.4 DESIGN CODES, GUIDES, AND STANDARDS 

The following industry and national codes, etandards, and guides, a6 
applicable, will also 6erve a6 guideline6 for the Design Criteria 
for FUSRAP and SFMP: 

o American Association of State Highway and Transportation 
Officials (AASHTO) 

o American Concrete Institute (ACI) . 
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American Conference of Government Xndustrial Hygienists 
IACGXHI 

American Institute of Steel Construction (AI%) 

American National Standards Institute (ANSI) 

American Nuclear Society (ANSI 

American Petroleum Instithte (API) 

Amer.ican Railway Engiheering Association (AREA) 

American Society for Testing and naterials (ASTM) 

American Society of Heating, Refrigerating, and Air 
Conditioning Engineers (ASHRAE) 

American Society of Mechanical Engineers (ASME) 

American Water Works Association (AWWA) 

American Melding Society (AWS) 

, . 

Institute of Electrical and Electronic Engineers (IEEE) 

Interstate Commerce Commission (ICC1 

Illuminating Engineering Society (IES) 

National Electrical Code (NECK 

National Electrical Manufacturers’ Association (NEMA) 

National Electrical Safety Code (NESC) 

kational Fire Protection Association (NFPAI .National Fire 
Code’ 

National Geodetic Survey (NW) 

National Standard Plumbing Code (NSPC) 

Occupational Safety and Health Standards (OSHA) 

Underwriters’ Laboratory (UL) 

Uniform Building Code (UK) 

U.S. Army Corps of Engineers Dredging Documents 

U.S. Geological Survey (USGS) 
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3.0 DESIGN REQUIREMENTS* 

3.1 GENERAL 

FUSRAP work may involve remedial acticn at a number of sites. The 
currently designated FUSRAP and SFMP sites are listed in Appendix B; 
waste characteristics and estimaied volumes at each site are also 
given. c - 

* . 

Additional sites may be added or deleted with passage of federal 
legislation; therefore, the list of sites may be subject to 
revision. The specific type and quantity of contaminated material 
at each site, as well as geologic, meteorologic, and other site ..+ 
conditions affecting the design and design approach, differ from 
-site to site. 

3.2 RADIOLOGICAL DESIGN CRITERIA 

The proposed DOE Interim Residual Contamination and Waste Control 
Guidelines for FUSRAP and SFMP sites are summarized in Appendix C. 
This criteria should be followed in defining cleanup requirements, 
developing remedial action plans, and performing and verifying field 
remedial actions. 

3.3 SPECIFIC SITE CONDITIONS 

The following information is required for each site and will be 
completed before or during detailed design and engineering of 

_ disposal facilities. 

3.3.1 Scope of Work 

The Scope of Work for the needed remedial actions must be clearly 
defined. This may be initiated with the preparation of the 
Preliminary Engineering Evaluation Report for each site with a 

8 
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Design Basis, or as a separate document. It will be in accordance 
with the waste management plan outlined in Section 3.3.4 of these 
Design Criteria. 

3.3.2, State and Local Regulations 

In consultation with appropriate DOE-OR0 personnel, applicable state 
and local regulations and ordinances-will be reviewed to determine 

2 . 
requirements to achieve compliance with health, safety, and 
environmental regulations. Construction permits and local property 
access agreements will be obtained as required. _- Any permits, 
licenses, or other authorization required by federal, state, or ” -- 
local environmental protection statutes, or any other legal 
authorization& required by DOE, will be obtained by DOE, Oak Ridge 
Operations. 

3.3.3 Site Information 

a . Define the site conditions for each site as necessary for design 
i - . deeis-ions. Parameters that may be needed include the following (see 

Appendix D for detailed requirements): 

o Property surveys, easements, and datum 

0 Water levels 

0 Precipitation 

o Humidity 

o Groundwater table 

o Frost penetration . 

o fee conditions 

o Air temperature 

o Noise levels 

o Winds 

0 Seismology 

9 . 



o Soil and foundation conditions 

o Site historical information (including past and current use; 
as-built design drawings of buried utilities, structures, and 
systems: and existing monitoring systems). 

3.3.4 Waste Characterization 

Complete information on the type,lquantity, and existing disposition 
of the radioactive wastes at.any given site will usually be required 

.a 
prior to initiation of the Preliminary Engineering Evaluation Report 
or detailed design. If data and information in existing reports is 
not complete, or possibly out of date , additional characterization 
survey work may be required. Examples of additional 
characterization, to be planned by Bechtel and approved by DOE on a --- 
site specific basis and according to a predetermined need, include 
the following: 

o Location and depth of buried wastes. 

o Radiological, physical, and chemical characteristics of 
wastes in ponds , under surface water, and/or in groundwater. .- 

o Extent of radiological migration, groundwater flow patterns, 
-and seasonal variations. 

o tIastes/contamination in building structures that may be 
scheduled for dismantlement or demolition. 

3,,3.5 Support Facilities 

The identification of the needed temporary and/or permanent support 
faciliti.es will be made and may include the following: 

0 Security 

0 Contamination control 

0 Structures 

o Equipment 

o Water treatment and control 

10 



0 Utilities 

o Access routes 

0 Monitoring system 

o - Document control 

o Administration 

34501-OO-DC-or 
Rev. 1 

3.3.6 Waste Transportation . 

The following facets for transporting the waste materials will be 

investigated as applicable: 
-- 

Waste form and quantity to be transported 

Mode of transportation 

Packaging and control 

Transportation routes 

Local traffic patterns and impact on community. 

11 



APPENDIX A 

DEFINITIONS 

Abbreviations/Terms Definitions 

AEC Atomic Energy Commission 

alpha pbrticle --A positively charged particle emitted from 
certain radioactive material. It*consists “.* 
of two protons and two neutrons, hence is 
identical with the nucleus of the helium 
atom. It is the least penetrating of common 
radiation, hence is not dangerous unless 
alpha-emitting substances have entered the 
body. 

background radiation Naturally occurring low-level radiation to 
which all life is exposed. Background 
radiation levels vary from place to place on 
the earth. 

beta particle A particle emitted from some atons 
undergoing radioactive decay. A negatively 
charged beta particle is identical to an 
electron. A positively charged beta 
particle is called a position. Beta 
radiation can,caus’e skin damage, and beta 
emitters are harmful if they enter the body. 

Bechtel National, Inc. 

A-l 



buffer zone 

CFR Code ‘of Federal Regulations 

Ci Curie (the unit of radioactivity of any 

contamination 

145010OO-DC-01 

A portion of the land disposal site that is 
controlled by the licensee and that lies 
between the disposal unit and the boundary 
of the site. 

-- nuclide, which decays at a rate of 3.7 x 
lOlo disintegrations/second) 

- -- 

The radioactive substance which is not a 

portion of the material into and onto which 
it is now dispersed. 

i -- 
daughter product 

.- The nuclide remaining after a radioactive 
L at~om (parent) has undergone radioactive 

decay. A daughter aton also may be 

radioactive , producing further daughter 
products. 

decontamination The removal of radioactive material by 

chemical or mechanical means from an 
undesirable location and placement of the 
removed radioactive material in an 
acceptable form and location. 

dismantlement The organized manner by which a system or 
structure is segmented into component pieces 
which can be managed. 

A-2 
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disposal 

~ disposal site 

disposal unit 

DOE 

dpn - 
e 

egr 

engineered barrier 

EPA . 

exposure 

.- 

Isolation of waste from the’biosphere with 
no intent of retrieval in a manner which 
does not permit easy access to the waste 
after its emplacement, and does not require 
perpetual maintenance and monitoring. 

, . 
A portion of a land disposal facility which 
is used for disposal of waste. ft consists 

-- of disposal units and a buffer zone. 

For near-surface disposal, a l disposal unit” 
means a discrete portion of the disposal 
site into which waste is placed for disposal. 

Department of Energy 

Disintegrations per minute 

External gamma radiation (gamma radiation 
emitted from a source(s) external to the 
body, as opposed to internal gamma radiation 
emitted from ingested or inhaled sources) 

Uan-made structures or devices that are 
intended to prevent an intruder from 

inadvertent exposure to radiation from 
certain waste or to prevent escape of 
radionuclides to the environment. 

Environmental Protection Agency 

eagnitude of radiation. It is defined and 
measured in terms of electrical charge 
produced per unit mass of air. 

A-3 



FUSFAP 
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Formerly Utilized (MED/AEC) Sites Remedial 
Action Program 

ganma background 
B 

gamma ray 

ground water 

half-life 

health effect 

Natural gamma ray activity everywhere 
present, originating from two sources: I (1) 
cosmic radiation bombarding the earth’s 
atmosphere continually, and (2) terrestrial 

-- radiation. Whole body absorbed dose 

equivalent in the U.S. due to natural gamma ' 

background ranges from about 60 to 125 
mrem/yr. 

High energy electromagnetic radiation 
emitted from the nucleus of a radioactive 
atom, with specific energies for the atoms 
of different elements and having high 
penetrating power; 

Subsurface water in the zone of full 
saturation. 

The period of time required for one-half of 

the original amount of a radioisotope to 
decay into a daughter product. 

An adverse physiological response to 
environmental pollutants. While 
physiological responses include sickness, 
genetic defects, and death, for FUSRAP/SFMP 
one health effect is defined as one death 
resulting from cancer caused by exposure to 
radiation. 

A-4 
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hydrogeologic unit Any soil or rock unit or zone which, by 
virtue of its porosity or permeability or 
lack thereof, has a distinct influence on 
the storage or movement of ground water. 

inadvertent intruder A peison who might occupy the disposal si-te 
unknowingly after closure and engage in 
normal activities, such as agriculture, 

-- dwelling construction, and other pursuits in 
which the person might be exposed to - -- 

radiation from the waste. 

interim storage 

.- 

A short-term disposal having control and 
stabilization features designed to ensure, 
to the extent reasonably achievable, an 
effective life of 50 years and, in any case, 
at least 25 years at which t,ime ultimate 
disposal will be made. 

I intruder barrier A sufficient depth of cover over the waste 
that exposure to radiation by an inadvertent 
intruder will meet the standards for 
protection against radiation specified in 
DOE Manual 5820.1 and in 10 CFR 61, or 

land disposal 
facility 

engineered structures that provide 
equivalent protection to the inadvertent 
intruder. 

The land, buildings, and equipment which are 
intended to be used for the disposal of 

radioactive wastes beneath the surface of 
the land. 

A-5 
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long-term management A form of ultimate disposal and storage 
involving near-surface burial of FUSRAP and 
SFMP radioactive wastes. Includes 
monitoring and corrective action, as 
necessary, to ensur.e that contaminants are , 
not migrating from the site in excess of’ * 
design criteria, and an institutional 
control period not less than’that specified 

--iq 40 CFR 192. Control and stabilization 
Wm. features are designed to ensure to the 

extent reasonably achievable, an effective 
life of 1,000 years and, in any case, at 
least 200 years. 

ISA 

umhos/cm 

uR/hr 

nE/hr 

mrad/hr 

>?ED 

nho 

I!PC 

Low Specific Activity - A class of 
radioactive material as defined in 
49 CFR 173.389(c). 

Micromhos per centimeter (log6 nho/cm) 

Microroentgens per hour f10°6 R/lx 1 

Milliroentgens per hour (loo3 R/hr 1 

Millirads per hour (10 ;3 rad/hr 1 

ljanhattan Engineer District 

A unit of electrical conductance, the 
reciprocal of electrical resistance. 

Maximum permissible concentration as defined 
per 10 CFR 20.103. 
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near-surface disposal 
facility 

A land disposal facility in which 
radioactive waste is disposed within the 
upper 15-20 meters of the earth’s surface. 

FEPA 

NRC Nuclear Regulatory Commission 

Rational Environmental Policy Act 
, . 

nuclide -- 
A general term applicable to all atomic 
forms of the elements: nuclides‘oomprise all 

___ 

the isotopic forms of all the elements. 
Nuclides are distinguished by their atomic 
number, atomic mass, and energy state. 

pCi /1 

R 

rad 

radioactivity 

Picocurie per liter (LO-l2 Ci/lI 

Roentgen (a unit of exposure to ionizing 
radiationt. It is that amount of gamma or 
x-rays required to produce an electrical 
charge that is numerically equal to 2.58 x 
10D4 coulombs/kg. 

The basic unit of absorbed dose of ionizing 
radiation. A dose of one tad means the 
absorption of 100 ergs of radiation energy 

per gram of absorbing material. 

The spontaneous decay or disintegration of 
an unstable atomic nucleus, usually 
accompanied by the emission of ionizing 
radiation. 
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v 

radioactive decay 
chain 

A succession of nuclides, each of which 
transforms by radioactive disintegration 
into the next, until a stable nuclide 
results. ’ The first member is called the 
parent, the intermediate members are called; 
daughters, and the final stable member i’s 
called the end product. 

radon 

radon background 

.- 

radon -daughter 

remedial action 

rdc 

-- 
A radioactive, chemically inert gas having a 
half-life of 3.8 days (radium-222); formed *~. 
as a daughter product of radium (radium-226). 

Low levels of radon gas found in an area due 
to the presence of uranium or radium in soil 
and building materials. 

One of the several short-lived radioactive 
daughter products of radon. (Several of the 
daughters emit alpha particles.) 

Steps and processes that are undertaken to 
physically identify, decontaminate, 
stabilize, or otherwise provide long-term 
management of radioactive materials to 
permit certification for unrestricted public 
use of the area or site. 

~Radon daughter concentration (the 
concentration in air of short-lived radon 
daughters, usually expressed in pci/l; also 
measured in terms of working level (WL). 
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rem 

site closure and 
stabilization -- 

SFMP 

surveillance 

WL 

14501-00-DC-01 

Roentgen equivalent man. The unit of dose 
equivalence for all types of ionizing 
radiation which expresses the effectiveness 
of the absorbed dose on a common scale. The 
rem is the basic unit used to record the 
accumulated dose equivalent to personnel-, 

Those actions that’are taken upon completion 
of operations that prepare the disposal site 
for custodial care and that assure that the--’ 

disposal site will remain stable and will 
not need ongoing, active maintenance. 

Surplus Facilities Management Program 

Observation of the disposal site for 
purposes of visual detection of need for 
maintenance, custodial care, evidence of 
intrusion, and compliance with other license 
and regulatory requirements. 

Working level. A unit of radon daughter 
exposure, equal to any combination of 
short-lived radon daughters in 1 liter of 
air, that will result in the ultimate 
emission of 1.3 x 10’ MeV of potential 
alpha energy. This level is equivalent to 
the energy produced in the decay of the 
daughter products that are present under 
equilibrium conditions in a liter of air 
containing 100 pCi of radium-222, It does 
not include decay of lead-210 (220year 
half-life) and subsequent daughter products. 
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WBS NO. 

14501000-DC-01 

Working Level Month - An exposure to a 
one-WL concentration for 170 hours per month. 

Work Breakdown Structure identification 
sequence number designated by DOE. (Fee 
Appendix B for list of identification 
numbers for the specific sites.) 
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APPENDIX C 

U.S. DEPARTWiT Of E?4EWf 6UfDfIJUES 
FOR RESIWAL RADlOACTfVITY AT 

FOCWEkY UTILIZED SITES REMDIAL ACTION ?ROGUM 

RErOff SURPLUS FAMW?!kNAG~E~ PROGRAM SITES 

I 

-- 
jR8W. 1, July 1985) 

- -- 

A. INTRODUCTION 

This documtnt prtttnts U.S. Dtprrbtnt of Enqy (DOE) trdfotogicrf 
ptottction guidtljntr lot cleanup of nridurl tadiortt4vt irttrlrl$ and 
rrnrgtmtnt of tht tewtting wrtttr and nsiduts. It It ipplkrble to site, 

- 4dentIfftd by tht Fomtrly Utilized Sites Rtbtdirl ktton Pregtu (FUSUAP) and, 
mutt tfttr 'Idtnt4ttQd by tht Surplus Frcllit(ts b8gtWMt ?togru (SfHP).* 
tht topjo covtttd we brsic dose IbIts, guidtllnes and ruthwired l$mits lot 
l ltOV8b1@ ‘ItvCtS Of teSfdu81 trdiO8Ctivity, 8l‘bd t~qUhnt!ItS fo? COntrOl of 
the ridforctivt waster l d restdues. 

. 

botocolr tot ?dentttikitiOf!, Chit8C%WiZ8tiOn, and hignrtion Of FUSRAP 
sitts lot ttntdirl 8ction; for @ltmtntit(on of the ttndlrl retfoR; l d tot 
cttt~t~crt(on of 8 FUSRAP sitt for nltrrt for unrestricted use 8m given in 8 
wp8rrtt docrrvnt (U.S. Dept. Enttqy 19-M). )Son dtW1ed %ntorution on 
rppticrtfons of the @delinet pmsented herein, hchdhq pmceduns lot 
cktivjw Sit*-speC$tiC @~~dt\hW to? 811ovrbh ItVtlt Of F8S(&i8\ ?rdtO- 
activity frea basic dost lirlts, is contafntd in 8 silpplemntry docrernt- 
ttfttnd to fwrln IS the l r\rpplementm (U.S. Dtpt. Energy lm). 

, 
‘Rttfdurl trdioaCt%f%f iftCtudtS: (1) tddu81 tonctntt8tkmt of rrdb- 

@uclidet In soil utttf81,m (2) COMU'btt8t~OBS Of 8irb.W r&n dOCry 
products, (3) extetnrl m tadiatien ltvtl, (Lbd (I) Surface corrtrirution. 
A l b8SiC dose 1Wt” is t prercttbed strhdrrb ft# vhtCh thitS for qu8ntftbs 
t)rrt cm be mnitorvd l d controlled 8re dtrfvtd; it ii sptc$fled in ttmr of 
tht ttftctivt dort l quiv8lent 8s detimd by the ~fttetmtioml CmIss4on on 
~8diOlOgk81 Protection (SCRP 1977, x978). 88SqC &St tirjtr we urtd 
txplicitly fat dtriv$ng~ guidetfnts for trs~dur'l COnCtntt8tiOns of rrdio- 
nuclider 4n $041 utttirl, exttpt fot thotirm rnd trdfu. Cui&l~Ms fat 

*A ttmott SFMP rfta is ont thrt is tactlf to DOE PWtrmrtic needs l d $t 
‘locrttd outsidt 8 m8jOt opar8ting DDE ttSt8tCh 8nd dtvtlopmtnt Or ptoduction 

.8ft8. 

l “fht ttrm *soj\ UtWb\’ ttfttr t0 811 a8ttti8) btlow Qt8dt ltvtl 8tttr 
ttmtd<8\ 8CtjOn iS Collptctttd. 
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nSldu81 Concentt~tiona if thotiu rtbd rrdirr; rnd for the other three qurnt+ 
tits (bltbot~ p8don dtc8y products, extetn8l ga4 t8dfrtion 1~01, rnd 
Wtfrct COntmlwtiOn) rn b&red on txistihg t8dlologlot )?ottctbn skhbrrds 
(U.S. Ewiron. hot. @envy 1983; U.S. Uuct. Reg. Cm. 1W). thw rtrndrtes 
8tt 8ssumU to be consistrnt uith basic dew \irfts rlthin th8 uncetkinty of 
fitivrtions of 1~1~ of nsidurl ttdjorctivlty flw brh llrik. 

4 *gu~dtUm" for tesidwl t8diorctivity fs 8 tevet of tesibur~ ?8dfo- 
4ctfvity thrt 4s rcceptrble If iht use of the site (8 to bt wtsttictod. 
CuideUnes lot residurl trdiorctfv4ty ptetenttd htttn m of tam Mnds: 
(1) genetic, site-itipendent guidelines trktn fr# existing tadirtion protee- 
tion strndwds, rnd (2) site-sptcWc guldelints dwived ftam brsic dose 
limits using site-sptcfflc aodtls and drt8. Gtne?t(c guidel4nt vrlues 8to 
presented in thb docslnt. h’octdutts rnd drk for deriving sh-spec4fic 
guideline vrluts 8te gIvtn 4n the supplement. " .- 

h '8uthorfttd limit@ 4s a level of tts(durt trdiorctivity thrt oust not 
bt txcrcdtd if the remdirt action 4s to be constdcted cmpltttd. Under 
ftt-tl C~tCUKtSt8nCt8, expected to occur 8t most Sites, 8tihorittd 'Ilmits for 
nridurl t8diO8ttivity 8rt Stt tqu81 to guideline ~81~tS. Exceptional Condi- 
tions fof which ruthorized 1Zmlts might dQfftt ftom gufdtline vrlues ate 

l speclfltd 4n Sections 0 rrrd F. A site my bt nlrrstd for unnstticted use 
Only If the ttsidurl t8diQrCtivity dot8 fbOt txc'od guidtlint Vt~uts bt tht 
tiDe rtmedir'l rction 4s corpleitd. Restrictions rnd controls on use of tht 
Site must be cstab\~shtd 8nd enforced If the tesidu8t t8d~O8CtiV~ty exceeds 

The rpplicrblt controls rnd nsttictions rn 8paclfIed In 
s 

DOE policy ttquirts thrt 811 exposures to trdfrt~on be lirltwl to levels 
that art IS low as, tersonrbly rchltvtblt (AURA). - Iqhmntrt~on of AURA 
policy 1s specified 8s procedures ta be rpplltd rfkt ruthwfted llrik have 
been set. For Wts to bt nltrstd lot unttstticttd u&e, the lnknt is to 
reduce rtsidual t8dfO$ctiv~ty to 1tvtlS thbt 8rt 88 f&t ktW 8UthOt~t@d 
ltaits $8 Ft8SOrwb\t ContfdtttfkQ technkrl, UOnoliC, ud SOCi8\ tbCtM%. At 
Sit.88 Uhtn th tMidU81 rrdiorcttvity iS fWt trdKtd to 1tVt'lS thbt $Odt . 
trltrse for unnstrictrd use, AURA pollq 1s Irpl~ntad by l strbllshing 
controls to reduce exposun to levels thbt 41% 4s lor u 4s nrsorably 
rchitvrblt. ?rocedunr tot 4qlemntIrrg AURA policy wt desc?Ned jn the 
rupplemtnt. AURA policies, proctdwts, 8~4 rctions must bt 6ociunkd rnd 

. tOed 8s 8 ptruntnt -cord *on complttlon of -dirt action rt 8 site. 

B. BASIC DOSE ~IusTs 

The b8tic lbft for the rnnutl tid(rt+on dose rtctfved by 8n IndSvCdurl 
eembtt of tht gtnerrl publk Is SO0 rttmiyr for 8 period of l xposun not to 
txcetd S yews rnd m 8vtt8ge of 100 rttl/yt over 8 lifetim. Tht comitttd 
effective dose tquivrlrnt, ts defined In ICRP Publicrtion 26 (ICRP Z977) rnd 
trlculrttd by dosimety modtls dtwfbtd fn SCRP Publkrtjon 30 (ICRP 1978). 
shrtl be urtu for aettm4nfng the dose. 
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GUSOELIUES FOR NSfDWt UDIOACtIVfPr 

hidu81 U8dfonuclidts ffi So11 Uttti81 

ktidubl conctnttrtions of tbdibn~lide8 In soil Db~tib~ shall be sptcf- 
fit6 8s bbovt-bickground COnwW8tfOnf 8vet8g$d Over M &ml Of 100 ti. 
th fenCtntt8tion in my 8~8 $8 found to tatted tfw rvttrge by a fbctor 

If c 

? 
rtrttt thbn si ~uidtlIms foi lowI concenttrtions rh811 also be 8ppliCbblt. 
htSt %t 8pOt' QUidtlihtS depend on the Uknt Of thr 8ltVbf86 \OCb\ Consen- 

trrt~ons bnd ate Oftron in the suppleaent. 

The genttZc guidtlfrrcs for tesidu8l conctnttbtions of Th-232, th-230, 
R8-2% bnd 880226 8~: - -- 

4 

- s pcb'g, bvetbged over th first 14 0 Of Soft belou th surf&t 
- 15 ptt/g, bvtt8gtd Ovtr U-clr-thiCk t8yttS Of SOi1 Bore than 
’ 15 cm bltluu th sutfrct 

hst guidtlhws trkt into 8CCOu~t lwrovth of R8,226 ftem Th-230 bnd of 
ffr-228 from Th-232, 8nd ISIUIC secutrt equtlibtira. ff elthet Th-230 $nd 
88-226 of Th-232 rnd RI-228 art both present, not fn secular tqull(brim, the 
guidclQws bpp1y to tht hightt COntentt8:iOn. If Otht 8iXtuteS Of t&d+ . 
nuclidtt occur, the conctnttrtionr of individual r8d~onusliUes shrll be 
reduced -so M&t the dose for tht rixtutts till not l xcted the b&tic &t 
lfmft. fxptktt fO-ul8S fOt t8kUlbtt~ ?WtdU81 COWenttbt~On guidelihcS 
fot’m$xtutet ire glvtn In t& supplement. 

The gufdtlints for ttsidurt conttntt8t~ons in ~041 l ttt~81 of 811 other 
rrdionuclidt~ shbll be dttlved ft#~bbr~c dose limits by m&n% of an envirqn- 
8tnt81 .p8thr8y bn8lySb Ufihg Sitt-Specific drk. hncedures for &riving 
thtst pldtlhts b?t ghtn In th SiJppbDMt. 

c.2 Alrbornt n8dOn DtCly hoducts 

Shbll 
knttfc guidtlims for Corutntt8tiOnS Of 8ltbomt r&don &by pmdwtr 

bpp1y to txiSthg @CCUpied Ot habitable St?UCtWtS On $riVbk property 
thbt bft intended for onnstticted use; StmctimS t)ut till be daml~shd or 
buried we excluded. thr 8@plkbblt gemtiC gufdrlf~ (a CFR l92) 4s: In 
my OccIpoItd at R8bttbblt buildbg, t)si.obj@Ctlvt Of ?tmtdfbl rction rhrll be, 
rnd ttrsonrblt effort still be wdt b &Chftvt, 4n 81~81 ivet8ge (or 
l qu(vrltnt) radon dtcby pm&Et CorUtntt8tbn Cl~ludIng brckgmmd) fbot to 
txcttd 0.02 a.* In any C&St, the t&don dtC8Y Pm&t ConcenttrtIon 
(including brckground) shall net txcttd 0.03 a. htdibl btt4ons 8rt not 
ttquQred 4n order to comply with th$S guideline dwn thttt 4s nrromblc 
8SSufbnCt thbt ttSidu8l trd~orctfve 8tttti8'lS 8Ft fHt th C&US*. 

c.3 txttrnrl c8tm8 Itrdi8tiOn 

The &Vet8gt level Of g8lanrr ?8di8tiOfI Instda 8 biIflding or hrbftrble 
structure on a s$tr to be ttltrsed for unrestricted ust shall not txcted the 
brckgtound level by mote ttb8n.20 yRlh, 

*A uortfng level (UL) is ‘my coabinrt~on Of ‘short-lived trdon’dccry ptodocts 
in one liter of rit thrt rZl\ ttsujt in tht ulti88te nirtion of 1.3 x 10" WY 
of potrntfrl alpha energy. 



? 
: 

t.4 Swfrce tontufnatlon 

h fo~bdfq Qmetic Quidetines, 8dapted from stmdr~ds of the U.S. NUc'leSt 
@Whtoy tods~~on (1982). rre.rpplicrble only to rxfrtlng structures and 
W~gltnt that dl not be drmeM8hed and buried. They apply to 60th jnttrior 
and extttior rUttrees. St 8 bulldhg $8 demolfshed 8nd butled, Me QuidtliwS 
Ifi Stctfon t.1 8fe 8ppllcrble to tht nsultbbg conkrtnrtion in tht ground, 

Allwrbte fokl Residurl Suttrcr 
Contmtnrtion (dPn/lOCJ clllt)tl 

AverrgtP ,V Uaxl:rmt4,t8 ~movrblet'.t~ 

Ttmsuranics, 11~226, US-228, 
tk230, fh-228, h-231, AC-227, 
I-125, S-129 

--- 
- -- 

100 300 20 

Th-?Mml, Th-232, St+, @8-223, 
Rr-224, U-232, I-126, I-131, I-133 1,000 3,000 200 

U-Natural, U-235, U-238, and 
l 8ssocirted dtcry products %oooo We 1,oooo 

l!ktr-guar esitters (trdionuclldts 
with decry lodts other than r'lph8 
emission or spontrneour fisslon) 
8XCtet ST-90 8nd others noted 8bOVe 3 mw-r 15 mwY 1 ,ooop y 

t1 As used in this table, dpr (disinttgtations ptt 8huk) mtrns tht ?rtt of 
l miSSbn by rrdiorctivt uttrirt 8s dekrwined by cotfutifq the counts 
Ptt l inUtt Dt8SU?td by' &I? 8#WOpti8k &kCtW tot b+CkQT'ound, rtticiency, 
8nd gtcmettk factors rsst~f8kd 4th the instrkmtntrt~on. 

f' Vhem Su?ftCt COntdMtbn by both 81ph- 8fbd bttP~-aitt~~ ?8db- 
nuctldes exists, the tlmlts 8skbllskd for rlptw 8d beta-pus-uitting 
t8d~OwCl cd0 should rp9ly tndepehdently. 

ta )IcSSUFt@tntS Of 8Vet8v COnt8#iMtiOn ShOU'ld Mt bt 8vtt8Qed over 8n 8?ea 
Of Bore than 18% for ObjUtS Of t@SS 8Urf8CS 8rJ8, the 4V@t80( should 
k ‘derived for mCh such object. 

t' the rvttrgt uld UxfrU dOSt ?ittS 8SSOCi8t+d dth SUrf8Ce contm~nrt~on 
teSultIng tmm kk-gema rM8ts Should not exceed 0.2 mad/h u1(1 
1.0 l r8d/h, nspectively, It 1 0. 

ts yo; ma$wa contub8t(on tevtl 8ppljes t0 rn 8rt8 of not eort th8n 
. 

t6 Tht ubount of remvab'lt t8dforctivt uttt~rl pt? 100 cat of surtrct 8rt8 
should bt dcttmhtd by w(phQ th8t 8rt8 with dry filter or toft rbsorbent 
p8perr 8pplyZng modtt8tt pttSSu?t, and H8Sut~ng tit amount of rrdiorctivt 

- mttrf81 on tht uipt with rn rppmprirtt instrmtnt of know efficiency. 
Uhtn ttmoviblt contuinrtlon on objects of sutfrct 8rtt less thrn 100 cm2 
CS dtttmintd, tht rctivjty ptt unit 8tt8 should be brred on the ac.turl 
area l d the entirt sutfrct should bt riptd. Thr wbtrs 4n this column 
(Ire saximum amounts. 
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0. WTnORlZtD tIUltS fOR UffIWAL ~IOACTIvlT'f 
0 

fhe rrdf8l rction MM1 not be considered c#plrte m?rsr the tesidu8l 
rrdiorctivity 1% below 8uthotiZed tirits. Authot1ted lidtt Sh8tl k Set 8qu81 
t0 Qu,idelinrs tot nsidwl t8diO8Ctivity unless: (1) exCeptiOn sptcttird in 
kction F of this docurnt 8te 8ppticabte, 4th rhkh C8st rn lutbt(28d tirit 

. Uy h Set 8bove the quldeline vrlue tot the spec~t~c bertion or tondlt4on to 
which tht 8xCeption it applic8blt; or (2) on tht b8SiS Of Sit@-Specific data 

J not used in est&llshicrg the gui$e\im, It cm be clertly estrbllshed th8t . 
tbitt below the gufdtllnes me nrrofable and c8n be 8ch~tWU dthout 
8PPmC~8ble iI’bCte88e in cost of thr, rurdirt aCtion. ktho?~l@d tb~t, &8t 
differ frOa guidtlints must bt justified rrul establis?ud on I Site-specific 
brsfs, with documntrtfon that must be QUtd 8% 8 pttw%ntnt record upon cow 
PlttfOn Of te#dirl 8Ction 8t 0 S+te. AuthotireU tirits diftrrhg fr# the 
gutde\intS must be 8ppmfed by the Dinttot, 08k Udgt TeChnk81 Services --- 
DivfslOn, for FUSW rnd by the Dfrecctor, Richlrnd Su~lus f8cIlltie8 Mnrgt- 
Dent ~rogm Offict, for teaott SFRP-with concurrtnct by the UWctor of 
htdi81 Action Projtcts tot both program. 

E. CONTROL OF RESfWAt RADIOACTIVITY AT FUSRAP AND IlEBQtE SFUP SITES 

.- 
i 

c 
SfttS 

bSidU81 t8diO8Ctktty rbovt tk guidtlhtt 8t FU3UAP l nd ?UOtr SF!@ 
must bt unrgtd 4fi recordmet wfth ipplfC8bf$ WE b$r?s. the DOE 

Otdt? 548O.U rtquittr ccuplirnct UWJ 8pplkablt fedttrl, strte, l d 10~81 
rnv~ronment8l protectton Strf?d8rdS. 

-The optrrtionrl md control nquhatnts sptcified 4n the following DOE 
Ordtrr shall apply to inttiir storigt, inttrim unrgtunt, ad long-ttrr 
aanrgtwnt. 

l - WO.U, frgleaentation of tbt titionrl Envtremenkt ?olky Act 

b. 518o.U. Envimntntal ?mkction, kfrty, wbU !krlth hottctfon 
?tOQ?U fOt #)E &W8tiOlU 

C. 542X1.2, 4&28?$OU$ 8hd It8diS%tiVt Ilixad VItt@ )ClM#Unt 

d. w80.0, fnvt?%mentrl ~totKt~On, kttty, 8d ?@81th hottction ' 
SktrdrtbS 

a. %%2.U, Envltarmntal, tittty, 8nd )(lrilth &p?ris81 bg?&m 

t. 5483.1, 6CCilp8tiOMj ktety 8rd !k81th ?t'UQ?U to? &Vt?mnt- 
Owned Con~trctor@tP8ted taCt’litft% 

09 SU4.1, fnvitormental kM.ection, kfcty, 8d Ntrlth Protection 
Informrt$on Rtpotting kquirtnents 

h. S84.2, Unusual Occurttnce Rtporti* SYStU 

j. 5820.2, Rrdto8CtiVt UIftt )(rn8gt!=flt 

L.1 Inttrh Storapc 

8. Control and stabflfrrt2on ftrtunr rh811 be dedgntd to tnsurt, 
to tht l xttnt nrsorably rchftvrbk, tn tfftctjvt lift of 
50 yt8?$ and, jib 8y C8It, 8t tt8St 25 Y-?S. 
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b. &ove*brckgrovnd h-222 comontt8tioM In the rtirphere rb0~8 

frclllty sutf8ces or openbgs Hi811 not excnd: (1) 100 p&L 
8t 8ny given point, (2) an mwrl 8verrw conrntrrtlon of 
30 pWL over the f8clllty site, and (3) en mu81 werrgt 
concrntrrt<on of 3 pCI/L et or above my locctlon outsldr tht 
frcWty sltt (WE Order wo.lA, Attectmtnt X1-1). 

C8 tonmtrrtlonr of radlonuclUe8 ln tht Qrouhdvrtrt or qurnttti,es. 
Of rtridual trdlorctlvt uteti8lr shall not weed l xlstlng 
fedwrl, state, or 10~81 skndrrds. 

d. Access to 8 s(tt shrll be controlled 8nd misuse of onslte 
l terfrl corit~i~,~fed tr r~rldu81 rrdloectlrlty shall be 
prevtnttd through appropriate rdmfn~strrttve controls and 

ST- physic81 barriers--8ctivt rnd p8sSivt contmfs 8s descrfbed by 
tht U.S. fnviromtntrl Prottction Agtncy (1983-p. 5%). Thert 
control ftaturts should bt dtslgntd to ensure, to tht txttnt 
rtasonable, an efftctfve We of 8t ltrst ZS yews. The frdtrrl 
govtrmtnt stall hwt title to the proptrty. 

. E.2 httria hncqtwnt s 

8. A sftt uy bt rtltrsed undtr fntertr management when the rwldual 
- r8dtorctlvlty excttds guldtltnt vrlues 4f tht nsldutl radio- 

rctlvlty is tn lnrccess~ble locations ihd vould be unnrsonrbly 
- costly to rmve, provldtd that rdaMrtrrttvt controls we 

estrbl Mtd to ensure thrt no member of the public shall 
rectlvt a rrdfrtlon dost excttdlng the brslc dose 'Ihit. 

‘b. Tht idm~nistrrtive contmls, 8s approved by DOE, thrll lncludr 
l but not be l!rtted to periodic monitoring, approprirk shielding, 

physlc81 barrlets to prevent wcess, and 8&qmprirte trdlologlcrl 
safety msums durjng ~intenance, renov8tion, dmolltton, or 
other rctlvlties thrt l fght disturb the rtsldual rrdlorctlvIty 
or ceust It to 8igrrte. 

c. The wner of tJbe stte or rppropr4rtr fedwrl, state, or 10~81 
wthorltles stall be mponslblr for Worthg the ahtrdstrrtjve 
contmls. 

E.3 _Lonq-tern ?ha~nt 

Urrnta, fhorCm, 8nd Their Otcry Products 

8. Control 8nd strbl~~rrtlon ferfurts Sh811 k dtsfgned to l nsurt, 
to tht l xttnt nrsonebly rchievrblt, m effectha \$fe of 
1,000 yews l d, $n any c8se, rt ttrrt 200 yerrs. 

s b. Control rnd strbtltrrtton (trturts shall bt dttlgned to l nsurt 
th8t In-222 emrnrtion to tht rtmorphtrt frm tht vrstc shall 
not: (1) exceed rn rnnur\ 8uttcrgt ttlerst r8tt of 20 pCI/m*/s, 
m-d (2) tncrttst tht annual rverrgt h-222 conctntrrt4on et or 
ebovt my bC8t~on outsfdt tht boundry Of tht CORt8lRtn8ttd 
8rt8 by mart thrn 0.5 pCi/L. fltld vtrificrtion of emanation 
trtes is not rtqulrea. 
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Prior to plrcemtnt of my potentlrlly btodrg~rdrble contul- 
Mted r8StOS fn 8 longlt@m 88fi8Q@Wnt frciltty, Such W$st#S 
Shell be properly conditlomd to enswe thrt (1) th8 @meratIon 
rnd l scept of blogtnk gtses will 8ot muse the raqulrement In 
P8r8W8Ph b of this sectjon (E.3) t@ be exfeeUe& ad (2) bto- 
degr~deilon within the f$Ctl+ 
rtructurrl frllure In vlolrtlon 
gmph 8 of tht8 section (E.3). 

~111 mt mutt in prurture 
of the reqdrments 4n 98~8~ 

Grouadwrter shall be protected 
f92.20b)w bnd 192.20(8)(3), 
remote SFCIP sltw. 

-- 

tn aCCo?d8Me with 10 CFR 
8s QpltC8bh to FUSW 8nd 

Acctss to 8 site should be controlled 8nd rtsust of onslte --- 
wttrt81 contratrmttd by iwldu~l ?8dtO8CttVtty should be 
preventtd through 8ppPOpti8tt $b~f'IiStr$tiVe CO?itrOlS 8nd 
physlcrl brrrters--8tttvt 8nd prtrivt COntrOlS et dtscrlbed by 
the U.S. fnvtrombtntrl Prottttion Agtncy (1983-p. 395). Thert 
controls should bt btrigntd to bt effectfvt to the extent 
rtrson8ble for et ltrst 200 ytrrs. 
shall h8vt title to tht ptoptrty. 

tht ftdttrl govtrmtnt 

Otter Radfonuclldts 

f. - Long&m unrgtmnt of othtr t8dfonucltdtt shill be In rccordrnct 
wjth Chrpttrs 2, 3, 8nd b of 001 Order 5820.2, IS rppltclble. 

f. fxcEPr?aws 

ExcepMons to the requfrutnt thrt ruthorlred lf8its bt set equrl to the 
gutdeltnes uy bt mdt on the b8SiS of m uutysls ef stk-sptclflc aspects of 
8 dtrtgnited stk #rt were not taken into wtount In dertvtq the guldell~~. 
Eatoptions nqulrt approvals l strUd in Section D. Specific rltutlons that 
wrrrrrnt exceptions 8re: 

8. tlherr reatdtrl rctjons weuld post 8 clerr 8nd p+rsant tisk of 
lnjwy to workers or aeW8rs of the gerwrl publk, notujt)r 
rtandlng nrsonable m8tures to rvofd or educe risk. 

b. Where nndlrl actions-even rfkr all nrsonrble l tttgltjve 
measures have been kkerr-uould produce envlrontntrl hrm mt 
1s clerrly txctSSivt tolap8Wd t0 #it htrlth benefits to girrsons 
living on or new rffettrd sitts, mow or In tht tutum. A 
clerr exctss of l nvlronwnt8l hm 4s hara thrt Is toibg-km, 
l rnlfnt, rnd grossly dlsproportionrte So heelth brntfjts tht 
l 8y rtrsonrbly be mtkipated. 
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spend long ptriodt Of tht rt tuth 8 %ftt Should be considered 
in tvrluiting this risk. Rtatdirl actions will ~tntrrtly not 
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APPENDIX D 

SITE INFORMATION FOR SPECIFIC SITES 
(See Design Criteria, Section 3.3.3) 

.¶ 
1.0 GENERAL * . 

This appendix is a general outline of the information that will -- 
be obtained for a FUSRAP/SPMP site through historical research 
and/or field investigation activities during site . .- 

characterization. This information will be used as a starting 
point for preparation of Design Bases for the sites. The data 
unique to a particular site are enclosed between single 

asterisks (+.*+). 

w_ 2.0 SURVEYS AND DATUM 

Information on site description, surveys, plant coordinates, 
plant dat.urn, plant grade , horizontal and vertical survey 
control points, plant grid north, site boundary, access roads, 
railroads, etc., will be obtained. 

3.0 WATER LEVELS 

For-sites located on rivers, lakes, or at the ocean, the 
probable maximum and minimum water levels and their 
fluctuations will be obtained. The design maximum flood 
elevations, as noted below, will be investigated and recorded 
for the site: 

D-l 
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Elevation Above 
Mean Sea Level 

(MSL) 
(’ . . *I 

Maximum recorded high water ft 
loo-year projected flood’ ft.. .= 
Probable maximum flood ft 
Flaximum projected water level for plant safety ft 
Design high water ft 
Design low water ft ,... 

(In general ) the loo-year flood shall be used for design.) 

4.0 PRECIPITATION (+..*I 

Rainfall 
AverKge annual 
Daily maximum 
Design hourly maximum*(lOO-year storm) 
Probable maximum precipitation (PMP) per hour 

in. 
in. 
in. 
in. 

Flash floods caused by thunderstorm may occur and are to be 
considered in the design. (Note value to be used in flood 

design as l ..* in. per hour.1 , 

SNOWFALL (*..+I 

Average annual 
Season maximum 

Maximum for month of l ..* 
Daily maximum 

Design snow load 

in. 
in. 
in. 
in. 

lb/sq. ft. 

D-2 
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5.0 CPOUNDWATER TABLE 

( The high water table to be used in design will be stated. 

For the design of all underground structures, the high wate.r 
table will be assuned as elevation *..+ ft. 

*Average groundwater level is approximately at l ..* ft. 

2 - 

6.U FROST PENETRATION 

Depth below grade 

7.0 ICE 

t . . l in. 

If applicable, ice pack formation will be described giving 
appropriate design loads. 

8.0 AIR TEMPERATURE (+..*I 

Maximum design 
Minimum design 

Average annual 
Average wet bulb 
Average dry bulb 

OF 
OF 
OF 
OF 
OF 

9.0 NOISE LEVELS 

r?oise level measurement and monitoring during construction will 
be maintained for sites as required by local authorities. 

. 
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10.0 WINDS 

Based on loo-year recurrence interval, the design wind 
velocity shall be +..+ mph at l ..* feet above grade in 
accordance with the Uniform Building Code (UBC). The , . 
prevailing wind is in *..* direction. Wind velocity will be 
adjusted as appropriate for structure height and gust 
factors. The effects of tornadoes will be investigated as 
required by site conditions. - -- 

11.0 SFISMOLOGY 

The site is in UBC Zone l ..*. Seismic loads shall be 
considered in accordance with Section 2312 of UBC criteria. 

Verification of whether a higher zoning than that required by 
UBC may be more appropriate for the particular site will be 
made. 

12.0 GEOTECHNICAL INVESTIGATIONS 

Subsurface investigations will provide a description of the 
soil and geological and hydrological conditions and other data 
for the preparation of ‘Soil and Geological Investigation 
Report’. The design basis will list from the report the 
hydraulic gradient of ground water, soil profile, location of 
bedrock, determination of confined and unconfined aquifers, 
establishment of monitoring wells, test results of soil and 
rock properties, allowable bearing and/or pile capacities (as 
applicable) for foundation design, active and passive lateral 
earth pressure, etc. Compaction criteria and maximum slopes 
for excavation will also be specified. 
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13.0 GUIDELINES FOR RESIDUAL RADIOACTIVITY 

To be developed for each si,te. Refer to Appendix C. 

-- 
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, United St‘at’es.Government 
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Department of Energy 
, 

’ memorandum Jus JUL 27 1995 3’ 
1 

DATE: 

~~~~~ EM-421 (J. Wagoner, 903-8147) 

SUBJECT: 
Supplemental Limits for Residual Uranium at the Chapman Valve Site, Indian 
Orchard, Massachusetts 

To L. Price, Director 
Former Sites Restoration Division, OR 

This is to approve the general approach to remediation of the Chapman 
Valve Site in Indian Orchard, Massachusetts, which contemplates the use of 
Supplemental Limits in the decontamination of this site. 

Prooosal: 

The site contains residual uranium from uranium metal machining activities 
in the late 1940s. Cleanup performed at the end of the production removed 
most uranium from the floor and from the walls at floor level. Residual 
uranium remains on a number of overhead, horizontal surfaces, such as roof 
support trusses and walls. The residual uranium is concentrated in the 
west end of the building. Residual uranium is also present in the roof, 
where it is imbedded in the asphaltic roof material and on roof planks. 

The proposed remediation approach would be as follows: 

l Remove all detectable contamination at ground level to the surface 
limits established in DOE Order 5400.5, Chapter IV; 

l Perform gross decontamination of all horizontal surfaces above the 
ground level; and 

l Perform decontamination on all horizontal truss surfaces to meet an 
average surface level of no more than 15,000 dpm per 100 cm2 of 
uranium activity for the first eight trusses. 

Independent verification is proposed for the floor area and the trusses. 
In addition, after the property owner demolishes the building, the 
independent verification contractor would verify the building footprint to 
confirm the remediated status of the premises. 

This proposal would leave residual uranium in the roof, wall, and, 
possibly, on roof support trusses. Residual uranium in the roof is fixed 
in place by the roof material, which also contains asbestos. The residual 
uranium in the wall is fixed and, in general, averages well below the 
applicable limits in DOE 5400.5, Chapter IV. The horizontal surfaces of 
the first eight roof support trusses in the west end of the building would 
be cleaned to meet an average of,15,000 dpm per 100cm'. 

@ 
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The total inventory of urailium at the site (before remediation) is less 
than 100 pounds, the reportable quantity (RQ) established by the U.S. 
Environmental Protection Agency at 40 CFR 302.2. A higher RQ has also 
been established based on radioactivity (See 40 CFR 302.4, Appendix B). 
However, the higher limit is superseded by the lower one (See footnote "&" 
to Appendix B of 40 CFR 302.4). 

In addition, using the proposed remediation approach, any uranium 
remaining at the site would be less than the general license quantity 
established by the U.S. Nuclear Regulatory Commission at 10 CFR 40.22. 

As a result, the proposed approach is generally consistent with the de 
minimis regulatory limits established by other agencies regulating 
radioactive materials. 

Cost Benefit Issues: 

Your staff has provided dose and cost.estimates for additional 
decontamination of the facility to meet the specific requirements of DOE 
Order 5400.5, Chapter IV. S,pecific compliance would involve significant 
incremental costs in excess of $500,000, with avoided dose to a 
hypothetical maximum exposed dose of 19 millirem per year. The cost of 
additional cleanup is not justified, based on the analysis furnished., In 
the event of new information or changed circumstances, Departmental policy 
permits you, your staff, and yotir supporting contractors to conduct 
additional decontamination to achieve radiation exposures "as low as 
reasonably achievable." 

ADDrOVal : 

This is to approve the use of supplemental limits as a "gross 
decontamination" approach to cleanup of this site, pursuant to DOE Order 
5400.5, Paragraphs IV.7 and IV.5. The approval is based on the small 
uranium inventory present at the site, the high cost of.additional 
remediation, and the insignificant dose reduction that would be achieved 
from additional remediation. 

Please prepare a formal hazard assessment to document the calculations and 
recommendations concerning the supplemental limits. The hazard assessment 
will be used as a basis to document the approach and to ratify and confirm 
the supplemental limits. 

Please call me if 

Director 
Off-Site/Savannah River Program Division 
Office of Eastern Area Programs 
Office of Environmental Restoration 

cc: J. Kopotic, OR 
R. Rodriguez, ORNL 
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memorandum 
DATE: rJuL 3 i 1% 

7;;;; EM-42 (W. Williams, 301-903-8149) 

SIJBJECT: 
-Supplemental Limits for Residual Uranium at the Chapman Valve Site, 
Indian Orchard, Massachusetts 

To L. Price, OR 

This is to ratify and confirm the prior approval of Supplemental Limits in 
the cleanup of the Chapman Valve Site in Indian Orchard, Massachusetts. 

Backuround: 

The general approach to the cleanup of this site and the contemplated use 
of Supplemental Standards were approved by memorandum dated July 27, 1995. 
The site was decontaminated using an approved 'gross decontamination" 
approach which focused the cleanup on the building areas with the highest 
levels of residual uranium. In this approach, it was intended and 
expected that residual uranium would remain in the roof, upper wall, and, 
possibly, on the roof support trusses. 

A "Formerly Utilized Sites Remedial Action Program Technical Memorandum" 
(CCN: 143419) has been prepared to reflect the cleanup in an "as 
accomplished" basis and to reflect the actual cleanup levels achieved. 
This document has been prepared in lieu of a hazard assessment and is 
adequate for approving Supplemental Limits. The calculations indicate 
that all potential radiation doses are well below the applicable dose 
limits in Department of Energy Order 5400.5, Chapter IV. In the unlikely 
event of reuse of building materials, the radiation doses from residual 
materials are a small fraction of the dose from naturally occurring 
radionuclides in the building materials. 

It is anticipated that the technical memorandum will be published as the 
Post Remedial Action Report (PRAR), after inclusion of comments. 

Aooroval: 

We recommend that the technical memorandum be published as the PRAR after 
resolution of comments. 

A number of regulatory, cost-benefit, and technical issues were addressed 
in the July 27, 1995, memorandum. The technical memorandum demonstrates 
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that remedial action was accomplished as intended. Accordingly, the use 
of Supplemental Standards for this site is ratified and confirmed. 

Please call me if you have any questions. 

cc: S. Oldham, DOE/OR 
J. Kopotic, DOE/OR 
R. Rodriguez, Oak Ridge National 

Laboratory 
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* Bebhtel 
Oak Ridge Corporate Center 
151 Lafayette Dnk 
P.O. Box 350 
Oak Ridge, Tennessee 37831-0350 

Job No. 14501, FUSRAP Project 
DOE Contract No. DE-AC0591OR21949 

Code: 7330/WBS: 133 

Telephone: (423) 220-2000 JUN 2 0 1% 

U.S. Department of Energy 
Oak Ridge Operations Office 
P.O. Box 200 1 
Oak Ridge, TN 3783 l-8723 

Attention: James D. Kopotic, Site Manager 
Former Sites Restoration Division 

Subject: Chapman Valve Site - Technical Memorandum Post Remedial Action Report 

Dear Mr. Kopotic: 

Enclosed is a copy of the subject document. All comments received from ANL and FSRD in the package 
transmitted by Steve Oldham to me on June 6, 1996 (CCN 143043) have been addressed; a comment 
resolution package is enclosed. 

In order to expedite this review, the document is being transmitted at this time as a Technical 
Memorandum. However, based on the amount of review and comment that the document has already 
received and the fact the document follows the annotated outline for a Post Remedial Action Report 
(PRAR), we recommend the document be published as a PRAR following incorporation of any comments 
you have on this version. This would eliminate any misconceptions the public might have concerning the 
level of effort that went into the Chapman Valve cleanup. During your review of this document, we will 
be putting it in the PRAR document format. 

This document and all attachments were prepared under my direction or supervision in accordance with a 
system designed to ensure that the information submitted was properly gathered and evaluated. To the best 
of my knowledge and belief, they are true, accurate, and complete. 

Bechtel National, Inc. 
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Mr. James D. Kopotic 2 

If you have any questions, please call me at 576-4718 or Bob Robbins at 576-4886. 

Sincerely, 
1 n 

NJ-0896Doc 

M! E. Redmon 
Project Manager’ - FUSRAP 

Enclosure: Technical Memorandum Post Remedial Action Report - Chapman Valve 

Concurrence: T.M. King @ J&/f M. A. Kucera M fi /( 
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FUSRAP TECmCAL MEMoRANiluM 

To: MikeRedmon~ 

FROM Robert Robbius 

DATE: 13 May, 1996 

SUBJECT Chapman Valve Final Remedial Action Report 

Background 

This technical memorandum documents the remedial action conducted at the Chapman Valve Site (CHV) in Jr&au Orchard, 
Massachusetts from July to September 1995 (Figure 1). The remedial action at CHV was an efkient, cost-efktive, and 
environmentally acceptable approach for this small site; the approach, which followed the expedited protocols, complied with 
state and local regulations. 

Remedial activities at the CHY were performed as part of the U.S. Department of Energy’s (DOE) Formerly Utilized Sites 
Remedial Action Program (PUSRAP). FUSW was established to identify and clean up, or otherwise control, sites where 
resi&d radioactive COutaminatiOn remains from the early years of the nation’s atOmiC energy program or from commercial 
operations causing conditions that Congress has authorized DOE to remedy. FUSRAP was established in 1974 and currently 
includes 46 sites in 14 states. The CHV was designated for remedial action under FUSRAP in 1992. 

FUSRAP objectives for the CHV were to 

l remove or otherwise control radioactive contamkation above current DOE guidelines, and 

l achieve and maintain compliance with applicable criteria for the protection of human health and the environment. 

Bechtel National, Inc. (ENI), the project management contractor (PMC), assisted DOE’s Oak Ridge Operations Office in the 
planning, management, and implementation of the cleanup of the CHV. DOE Headquarters utilized Oak Ridge National 
Laboratory (ORAL) as an independent verification contractor (JVC) to verify that the remedial action met the cleanup criteria 
established for the site. 



The CHV is located in Indiau Orchard, a suburb of Springfield, Massachusetts at 203 Hampshire Street. CHV was formerly 
owned and operated by the Chapman Valve Manufacturin Company. Since 1981, The Crane Company has owned and 
occupied the site. The Crane Company vacated the building in 1987. In 1991, the building was still standing and in 
reasonably good condition; however, harsh winter conditions have resulti in the deterioration ofthe building and a 
structural inspection performed by Alderman and MacNeish Architects and Engineers of Springfield, MA (Ref. 1) indicated 
the roof was unsafe. Dung remedial action areas under failing roof sections were identified and appropriate precautions 
taken&e., postin& barricadin& limiting access, etc.) to ensure the safety of workers. 

In 1948, Chapman Valve set aside approximately one-third OfDepartment 40 in the western end ofbuilding 23 (see Figure 2) 
for the machining ofuranium rods for the Atomic Energy Commission’s (AEC) Brookhaven National Laboratory. Uranium 
operations were temhakd on November 8,1948, in a letter that requested termination of AEC film badge services. After the 
contract was completed, November 1948, Chapman Valve had in its possession over 27,000 pounds of metal scrap, oxides, 
and sweepings. This material was identified and removed several months after the contract was complete. 

Extent of Contamination 

ORAL personnel indicated in a 1992 survey report (Ref. 2) that the residual uranium contamination found at the CHV was 
typical of Manhattan Engineering DistrictIAEC operations. The contamination was limited to interior areas and included 
floors, walls, and overhead beams. Following a review of files it was concluded there are no indications that work with 
uranium metal was conducted at the site after the AEC operations were terminated. 

The PMC performed additional radiological smveys in November and December 1994 to supplement and refhe existing survey 
information (Ref. 3). Characterization findings indicated the presence of contamhation in the western end of building 23 at 
CHV (see Figures 2,3,4, and 5). These findings are in agreement with historical process information obtained during 
interviews conducted with a former C+pm.an Valve supervisor. According to the supervisor, a temporary wall was constructed 
across the center portion of the building from floor to ceiling between columns A-7 and B-7, this is also the location in the 
building where contamination on the walls begins to decrease signiiicantly. 

Additional contamination was identified where a chip burner was located in the southwest comer of Grid A-l that exhausted to 
the atmosphere out a nearby window. The exhaust location and the shape of the roof of the building would lead to the 
deposition of more contamination on the south roof than the north roof as indicated by characterization measurements. The 
urauium storage area was located in room B4 (south side of building between columns B4 and B7). Chamcterization results 
did not indicate any subsurface soil contamination below the base slab of the floor. 

Leveis of contannnation decreased from west to east in the building and survey and sampling results from the east end 
indicated near background radiological conditions. The exterior of the building except for the roof and several locations on the 
exterior west and south walls indicated near background radioactivity. 

Chemical sampling results indicated the presence of lead paint on the cranes, electrical boxes, and &uctuml steel. Bulk 
asbestos sampling was positive for the composite roof material and electrical box insulation. 

Results from decontamination tests indicated that the majority of the contamination on the walls was removed with the paint. 
Contamination on the trusses was significantly decreased after light brushing. 

Remedial Action Guidelines 

Radioactive comamination at the CHV consisted primarily of natural uranium. Table 1 lists the DOE residual contamination 
guidelines for release of formerly contaminated properties for use without radiological restrictions. The guidelines listed in 
Table 1 were applied to the crane, floor, and drainlines. These guidelines were adopted by DOE based on their compatibility 
with U.S. Environmental Protection Agency (EPA) criteria for remedial action found in 40 CFR 192, “Urauium Mill Tailings 
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Remedial Action Program” (Ref. 4) and are contained in DOE Order 5400.5, ‘Radiation Protection of the Public and the 
Environment” (Ref. 5). 

Supplemental guidelines were also developed based on information contained in a technical study and prebminary hazard 
assessment (Ref. 6). A summary of final hazard assessment calculations is included at the end of this technical memorandum 
utilizing the post-remedial action survey data. Supplemental limits were approved @M 7) for the horizontal truss surfaces that 
were decontaminated in the first eight bays. The limit for fixed surface au&&n&on was 15,000 dpm/lOO cm2 averaged over 
the buss and 1,000 dpm/lOO cm2 removable s&ice conmmination. This limit applies to both alpha and beta/gamma 
contamination. 

Remedial Action Design 

The approach to remedial action at CHV was determined by a multidisciplinary core team. The core team looked at all 
potential decontamination techniques and determined the technique that was the most technically foible and implementable. 
Because of potential salvage and reuse of the crane and the possibility that the base slab would remain intact following future 
building demolition it was determined the crane and floor would be decontaminated to DOE residual contammation guidelines 
listed in Table 1. A supplemental guideline of 15,000 dpm/lOO cm’ average for the horizontal sur&es of an entire truss was 
determined to be protective of a future demolition worker and that the dose contribution of contamination on the walls and roof 
were negligible to the same demolition worker. Due to this no decontamination of the wall and roof surfaces was necessary; 
however, to comply with DOE’s As Low As Reasonably Achievable (ALARA) policy it was decided to decontammate 
horizontal wall surfaces of removable contamination. The approach to remedial action was approved by the Massachusetts 
Department of Enviromnental Protection (Ref. 8) and the Massachusetts Department of Public Health (Ref. 9). 

Decontamination Activities 

Decontamination activities at CXV lasted approximately 8 weeks from July to September 1995. All remediation efforts were 
comined to the interior of building 23. Designation and characterization surveys revealed contaminaGon on interior building 
surfaces in the western third of building 23 from column 1 to column 8 and on a bridge crane located in grid A-23 (Figures 3, 
4, and 5). During floor removal activities it was discovered that contamination above criteria existed under a concrete ramp 
just inside the west equipment door and in dram lines located in room B4. Tecbuiques used in the remedial action are 
summa&d in Table 2. 

Volume reduction, waste minimization, and cost savings techniques employed during the remedial action included segregation, 
sampling, and smveying of the wastes produced. Washable protective clothing and a personnel contamination monitor were 
also used as cost savings and waste miGmization techniques. Total costs for remedial action are shown in Table 3. The 
following are speciBc examples of waste minimization and cost savings measures at CHY 

l Concrete and debris were surveyed to determine ifcontamination levels were above criteria. The material below 
criteria was placed in a clean pile in the building and, with property owner concurrence, was lefi onsite. 

l Paint removed from the crane was treated by acid dissolution and solidification with concrete to reduce the 
content of leachable lead to the extent that TCLP results were below RCRA limits, The concrete monoliths created 
following acid treatment were determined to be below radiological guidelines and with concurmnce of the 
property owner and the State of Massachusetts were l& onsite. 

l Interstate Nuclear Services was contracted to provide laundry services for washable protective clothing. The 
Prote.ch-2000 coveralls used provided for cost savings associated with recycling and reuse of protective clothing 
and also reduced waste volumes by eliminating the disposal of standard Tyvek protective clothing. An additional 
added benefit to the Protech- was its ability to breath and the comfort level of the workers as opposed to 
Tyvek. 
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l An Eberline PCM-2 persomrel contamination monitor was utilized at the access control point instead of the 
standard mamral frisk. The time saved when considering the standard hand -frisk takes approximately five 
minties when compared to the one minute time mquired for the PCM-2 was substantial over the life of the 
remedial action project at CHV. The PCM-2 also assured a consistent exit survey over the conventional hand 
frisk being performed by the individual. 

The following sections contain descriptions of decontamination techniques for each area mmediated. 

IO-Ton Bridge Crane 

The bridge crane located at grid A23 (Figure 2) was decontaminated ofresidual surf&e contam&tion utilizing a hand 
scrapingtechniquewithputtyknifes and vacuming. The crane was SUCCeSSfUIly decontaminated without disturbing painted 
swfaces except in several small areas requiring paint removal to achieve’s succe&X decontamination. Prior to paint removal 
theHEPAvacuums were emptied to mhdmize the amount of lead paint requhing treatment Very small quantity generator 
status permitted treatment and disposal onsite following succemfid treatment. The paint was dissolved in an acid solution prior 
to being mixed with concrete. Following the treatment of the paint the concrete monoliths were surveyed and determined to be 
below DOE residual surface contamiuation guidelines listed in Table 1 and were left onsite at the concurrence of the property 
owner and the State ofMassachusetts. The wooden decking of the crane was removed and decontaminated using the same 
technique that was used on the crane. The decontaminated boards were also left onsite. 

Overhead T-s- ~~__-- 

The upper horizontal surfaces of trusses in the main bay of building 23 from truss 1 to truss 8 were decontaminated by 
vacuummg using HEIPA vacuums to remove contammamd dust In one area of truss 2 abrasive decontamination was required 
to meet the supplemental limits set for CHV. The radioactive dust generated from the operation was set in concrete to 
eliminate the potentiai for fugitive dust during transport to and waste handling at the disposal f&i&y. The concrete/dust was 
then placed in an intermodal container for disposal at Em&care of Utah. 

Horizontal Wall Surf&es 

Horizontal surfaces (crane rail, window sills, radiators, and a large pipe on the north wall) on the walls of the main bay from 
column 1 to columu 8 were decontaminated by vacuuming with a BEPA vacuum to remove loose contaminated dust The 
decontammation of the&e horizontal surfaces was performed in order to comply with DOE’s As Low As Reasonably Achievable 
(ALARA) policy. Prelimimuy hazard assessment calculations indicated that the wall contamination did not contribute 
significant dose to a future demolition worker, however, because the dose to the demolition worker was primarily from 
removable contamim&ion it was decided to vacuum the horizontal surf&es to eliminate it. The radioactive dust generated from 
the operation was set in concrete to eliminate the potential for fugitive dust during transport to and waste handling at the 
disposal facility. The concreteldust was then placed in an intermodal container for disposal at Em&care ofutah. 

A backhoe and skid steer loader equipped with a hoe-ram attachment were used to remove the wooden block and concrete pads 
abovethebaseslabinthemainbayandtheB-seriesroomsonthesouthsideofthebuilding~mcolumnltocolumn8. The 
wooden blocks and concrete pads were considered clean material based on volumetric sampling results from the PMC 
characterization (Ref. 3) and were placed in a clean pile and left onsite with concurrence of the property owner. The floor was 
vacuumed with HEPA vacuums and the dust collected. Selftapping steel floor anchors were removed with a jackhammer and 
surveyed. Any floor anchors contaiuing above background contamination were placed in the intermodal for disposal at 
EnviTocaTe of Utah. Areas of the floor that required further decontamination were mechanically cleaned with side grinders 
equipped with vacuum shrouds connected to HEPA vacuums. During the survey ofthe floor it was determined that the ramp at 
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the west equipment door ofbuilding 23 required partial removal to gain access to contamination under the ramp. The portions 
of the ramp requiring removal were broken up with a jackhammer and a skid steer loader equipped with a hoe-ram attachment. 

Shovels were then used to remove the contaminated soil below the ramp. All radioactive dust collected during the 
decontamination of the floor was mixed with concrete to eliminate the potential for fugitive dust during transport to and waste 
handling at the disposal facility. The concrete/dust was then placed in an intermodal container for d&pod at Envirocare of 
Utah. 

Drain Lines 

A ductile iron drain line discovered in room B4 (Pigure 3) after removal ofthe wooden blocks was determined to be 
contaminated above criteria. Radioactive drain lines identied following the removal of the wooden blocks from the floor were 
removed by breaking the concrete with jackhammers and a skid steer loader equipped with a hoe-ram attachment. Lead seals 
in the joints of the pipe were segregated by breaking the pipe away from the seal, A total of 145 feet of4 inch drain line was 
removed and placed in the intermodal for shipment to Envimcare ofUtah. The lead seals were surveyed and free released then 
taken to a local lead recycling company. 

Contamination Control During Remedial Action 

During the remedial action, engineering aud admin&ative controls (such as dust control and hazardous work permits) and 
personal protective equipment (PPE) were used to protect remediation workers and members of the public fiorn exposure to 
radiation in excess of applicable standards and in accordance with a site specific safety and health plan for CHV (Ref. 10). 

Ail personnel working in contaminated areas were required to wear Protech coveralls, hard hats, safety glasses, hearing 
protection, boots, and gloves. If conditions warm&d, additional PPE such as face shields were used. Site conditions did not 
necessitate the use of personnel respiratory protection except in the HEPA vacuum changeout tent. 

Workers leaving radioactively restricted work areas were scanned at the control point by a personnel contamination monitor 
followed by a hand and foot frisk to ensure that they were not contaminated and to prevent the spread of contamination. 

The potential primary exposure pathways during remedial action of persons onsite and of&&e were i&alation and ingestion of 
radioactively contaminated airborne dust from mechanical decontamination and excavation activities. HEPA filtration units 
were used to control the spread of dust and minim& the potential for contaminants to become airborne. In addition a fine 
water mist was sprayed to control dust during floor removal and during transport of material to the intermodal container. All 
equipment used in the controlled area was surveyed before being released from the site. 

During rem&&ion, particulate air monitoring devices were plac&F~areaSbeiiiiremediated~Monitoring locations were 
selected to provide data for the worst-case scenario. Concentrations of uranium-238 ranging from 1.5 x 1O-‘4 to 5.8 x 10”’ 
pCi/ml were conservatively derived by collecting air particulate samples daily from lapel air samplers worn by workers. After 
gross activity per volume of air passed through the filter was determir@ the source of all activity on the fiiter was assumed to 
be urauium-238. The derived air concentrations @AC&) were then compared with the applicable DOE guideline, which is a 
DAC of2.0 x 10-l” pCi/ml for occupational exposures to airborne uranium-238 (E&f. 11). 

Area air particulate sampling was also performed adjacent to areas beii remediated to ensure that no member of the general 
public was exposed to radioactivity above DOE guidelines (DOE Order 5400.5). Because all remediation activities were inside 
ofbuilding 23 and there were no active vents in the building it was determined that exterior area air part&date monitoring was 
not required on the exterior of the building. An Eberline RAS-1 high-vohune monitor was used and collected daily and 
counted after four days to allow for radon decay. The limits in DOE Order 5400.5 are derived concentrations guidelines 
(DCGs); a DCG is the concentration of a particular radionuclide that would provide an effe&e dose equivalent of 100 
mrem./y, the DOE basic dose limit, to an individual continuously exposed to the radionuclide by one pathway for an entire year. 



Concentrations of uranium-238 measured by area particulate monitors ranged fram 1.5 x 10-l’ to 3.1 x lo-” @i/ml. The 
DCG is 2.0 x 10-r’ @/ml for urauium-238. 

Post-Remedial Action Sampling/Surveying Results 

After each portion of the property was decomamma@% a radiological survey of the area was conducted to confirm that all 
radioactive contamination above the cleanup criteria had been removed Initial post-remediation surveys were conducted by 
ThermoNuclear Services (TNS) on behalf of the PMC. Survey techniques used during post-remediation and verifkation 
8urveys inch&d direct surface contamktion measurements, removable contamination measurements, external gamma 
radiation exposure rate measurements, and soil sampling. The initial post-rented&ion surveys were conducted in accordance 
with TNS procedures (Ref. 12) and PMC instruction guides (Ref. 13 and 14). The lVC performed independent verification 
surveys of the floor, trusses, and bridge crane using similar or identical survey techniques. The IVC survey data will be issued 
in a sepamte verification report for CHV. 

Discussion of post-remedial action survey data for each decontamkted area are included in the following sections: 

IO-Ton Bride Crane 

Post-remedial action activities on the crane included direct and removable contar&ation surveys and sampling of paint and 
dust residues to determine if the waste was a RCRA mixed waste. Figure 6 shows the survey locations and Table 4 contains the 
survey data. A totaLof 169 locationswere surveyedand~direct~alpha and=beta/gamma average surface contamination readings 
were 44 and 520 dpm/lOO cm’, respectively. Average removable alpha and beta/gamma madings were 3 and 42 dpm/lOO cm2, 
respectively. The crane was succes&lly decontaminated to DOE residual contamination guidelines listed in Table 1. 

Table 9 contains sampling results used in bench scale tests to determine if treatment ofthe paint and dust residues was a 
possible waste minimization technique. After acid dissolution and stabiion in a concrete monolith, a sample was collected 
to determine if the treated material met RCRA standards. The final sample result for TCLP lead and cadmium was 333’and 
3.0 pg/l, well below the RCU limits of 5,000 and 1,000 @l. Because the work at CHV met the criteria for very small 
quantity generation, and the treatment technique was successf@ the concrete monoliths were left onsite for disposal by The 
Crane Company. This was done with the concurrence of the State of Massachusetts and the property owner. 

Overhead Trusses 

Fixed and removable contamination surveys were conducted on the trusses to determine the e%ctiveness of the 
decontamination effort The results of this survey are included in Table 5. The maximum fixed averages per truss for alpha 
and beta/gamma contammation were 2,114 and 12,261 dpm/lOO cm2, respectively. Both of these readings were from truss 2 
and were below the supplemental limit of 15,000 dpm/lOO cm2 average per truss. 
below 1,000 dpm/lOO cm*. 

AU removable contarkation readings were 
An additional survey conducted on non-horizontal surf&es and between welded angles of the 

trusses confirmed that that the supplemental limits had not been exceeded and these areas did not require decontamination. 

Horizontai Wall Surfaces 

The ALARA approach implemented on the horizontal wall surfaces was performed to decontamin&e those suxfhes with 
removable contamination that exhibited a potential for resuspension or migration. Survey locations for the west, north, and 
south walls are shown in Figures 7,8, and 9. Survey results for the west, north, and south walls are included in Tables 6,7, 
and8. The maximum and average removable alpha measurements for the west, north, and south walls were 164 and 17 
dpm/lOO cm2, 850 and 35 dpm/lOO cm2, and 111 and 17 dpm!lOO cm2 , mspectkely. The maximum and average removable 
beta/gamma measurements for the west, north, and south walls were 191 and 70 dpmllO0 cm’, 3,197 and 58 dpm/lOO cm*, 
and 3 19 and 45 dpm/lOO cm* , mspectively. Except for the single reading on the north wall all measurements were below the 
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removable criteria of 1,000 dpm/lOO cm’. The deuintamination effort was considered sucaxsful in lowering the levels of 
removable contaminator. The survey data is used in the final hazard assessment (Ref. 15) which is * ti in this 
technical memorandum. 

Figure 10 summarizes survey results for the decontamination &ort on the floor. A table of the survey results is not shown in 
this technical memorandum because of the large quantity of data (1,598 locations) and because all data results were below DOE 
Order 5400.5 criteria. Fixed beta/gamma contamktion was the contaminant of concern on the flooq thereGore onIy fixed 
beta/gamma measurements are * ed in Figure 10. Average, minimum, and maximnm fixed beta/gamma results were 
914, -872, and 4,934 dpm/lOO cm2, mqectively (Note: negative numbers indicate that the measurementwaslessthanthe 
minimum detectable actkity and that after background was subtmcted, the numerical value was negative). A soil sample 
(Table 9) was also collected from under the removed section of the west equipment door ramp to confirm suaxssfol 
decontamination of the soil under the ramp. Sample results for p8v, %a, andB%“h were 2.0,0.47, am-IO.41 pCilg. A site 
specific nranium guideline for CHV was not deteq however these results were well below the typical 238v guideline for a 
FUSRAP site of 35 to 50 pCiig. The 226Ra and ?‘h results are below the DOE Order 5400.5 criteria of 5 pCi/g for surface 
SOilS. 

Drain Lines 

Following the removal of 145 feet of the 4 inch drain lines in room B4 and prior to restoration, three composite soil samples 
(Table 9) were collected in the trench to determine if the decontammation effort was succcssfid. The maximum sample results 
for %, 226Ra, and 232Th were 0.62,0.47, and 0.50 pCi/g. A site specific urauium guideline for CEV was not deter-mind, 
however the results are well below the typical mu guideline for a FUSRAP site of 35 to 50 pCi/g. The ?Ra and 232Th results 
are below the DOE Order 5400.5 criteria of 5 pCi/g for surface soils. Contaminated drainhues were loaded into the intermodal 
and sent to Envirocam ofUtah for disposal. 

Hazard Assessment 

A hazard assessment was prepared (Ref. 15) to document the post remediation condition for the CHV. A summary of the 
exposure scenarios is included in this technical memorandum and a summary oftheresultsofthehazardassessmentislistedin 
Table 10. The hazard assessment also calculates the total mass of uranium at CHV and the vohunetric activity of the rubble 
resulting from building demolition. The volumetric activity was compared to activities of mate&l commonly placed in a 
landfill (Table 11). 

The bases for this assessment are: 

l Contammation at the CHV is found only on limiti portions ofBuilding 23. The total curie content ofall afkcted 
building components is approximately 6 mCi. 

l Building 23 is deteriorating, abandoned and vhtually certain to be demolished. 

The hypothetical demolition phases representing each of the building components, potential reuse/recychng, and signikant 
conditionaksumptions are as follows. 
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Roof Demolition 

Wall Demolition 

The maximum dust producing activity would involve the use of a wrecking ball (or other force&l demolition technique) where 
the impact of the ball occurs at approximately 20 feet above ground and dislodges (and makes airborne) some surface 
contamination on the walls (from brick and glass su&ces) as well as producing dust as clean portions of the brick, mortar, and 
glass are pulverized. To maximhe the potential exposure, the calculation approach assumes demolition is performed one wall 
at a time, and the rubble from one wall is removed before the next wall is demolished. In addition to the initial plume, 
contaminated dust would be resuspended as rubble is removed. 

Structural Steel Demolition 

Decontamination was sufficient so that no airborne contamination would result from the exposed steel surfaces during 
demolition. Some areas, such as intersections of steel members-gusset plates, etc., are more difiicult to access and could be the 
source of airborne contamination as the trusses are removed. 

Followhg decomammation it is assumed that some of the contamination from inaccessible areas will be dislodged as the steel 
bdding Gamework is dismantled. The contination on the inaccessrble surfaces is assumed to be the same as the exposed 
surfaces surveyed during characterization. The contamination is from deposited dust which is assumed to be 0.1 cm thick 

The primary exposure pathways are inhalation and ingestion. The activity generating the most airborne contamination will 
entail toppling the supporting beams and allowing the trusses to fail to the ground where they will subsequently be salvaged for 
scrap. It is assumed that torch cutting will be performed to size the metal for transport, Airborne contamination will be 
released as: (1) the trusses fall to the ground, (2) the trusses are cut for transport; and (3) the trusses are removed &tuning 
all trusses are felled in a very short time frame the contaminated plm from any one truss falling will not have dissipated 
when the next truss is dropped; thus, the plume of airborne contammation will in&de all the contamim&ion released from the 
trusses. 

Personal contamination (and subsequent ingestion) will occur as the trusses are handled during cutting and removal. 

Steel Recvclinq 

Potential exposures from reuse or rec@ing of the steel were considered for three activities: 

l Torch cutting of the steel so that it can be of the size necessary for acceptance for melting; 
l Sand blasting of the steel to remove lead based paint so the smelter will accept the steel 
l Exposure from the discarded slag after melting 

Ploor Block Removal 

The floor ofbuikhng 23$ composed sepamtely of 3 dif&ent building ma&ria& concrete, fire brick, or wood block, each overlaid on a 
concretebaseslab.oVer9o%ofthe~oorareaisco~ofwoodbl~.Isdlatedcon~onhasbeenfoundontbesurfaceof~ 
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Boor,inadhesivebetweenwoodblocksandgapsin~bridraod~~on~~bese~. ThedosetoapotenMfuture 
workerremwingtheb~~l~o~~muingremedialactionwasozarlated 

Reuse ofBuildim? Mater& 

Thedosethatapersoncouldreceiveifhewereto~veinasmallbuildingconstTuctedwiththecontaminatedmaterialsfrom 
CHVwascalculated ThebuiIdingwatlsare~thewestwall,~~from~~material,and~oor~m~wood 
blocks. 

Conclusions of Hazard Assessment 

Residualcontaminationonther~andwallsofBuilding23willnot~tinaradiaton~above100mremtoanymembeI 
of the general public. The maximum dose to a hypotheticai demolition worker is e&mated to be 5.6 mrem, and o3kite 
exposure to the general public would be much less. Brick comprises approximately 64% of the mass of the contaminated 
portion ofBuilding 23. The natural (background) radioactivity found in brick at the site is approximately 6.4 pCi per gram. 
The amount of radioactivity added by the surface contamination ranged from 0.18 to 1.5 pCiIg, thus, the contamination has 
only increased the radioactivity naturally found in brick less than 23 percent. Given the low radiation dose calculated to result 
from roof and wall contamination (and the fact that these calculations were very conservative and likely over-estimated the 
dose) supplemental limits for these building components should be the same as the conmmination levels there at present No 
remedial action need be petiormed in these areas because of the low doses calculated in the hazard assessment. 

Post-Remedial Action Status 

Aualytical results from post-remedial action surveys in&c&e that the levels of radioactivity in the remediated areas meet 
applicable DOE cleanup guidelines. A summary of remedial action at CHV is provided in Table 12. The IVC has reviewed 
the post-remedial action smveys and results and determined that the measurements obtained verify that the remediated areas 
comply with the established DOE guidelines for the site, No areas of contamination above DOE guidelines or supplemental 
limits remain at the site. 

After completing the ver&ation smvey, the 3X will report its findings and recommendations to DOE Beadquarters and the 
DOE Oak Ridge Operations O&e. DOE will review the report to verify that the remediai action was success&i, and a 
certification docket will then be prepared. The certification docket of&My certifies that the site has been successfully 
remediated to established criteria The issuance of the certification docket wig be documented through publication of a notice 
in the Federal Register. 
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Table 1 
Summary of Residual Contamination Guidelines” 

Basic Dose Limits 
The basic limit for the annual radiation dose received by an individual member of the general public is 100 rnrem/yr. 
In implementing this limit DOE applies as low as reasonably achievable (ALARA) principles to set site-specific 
guidelines. 

Soil Guidelinesb’“” 
Radium-226 
Radium-228 
Thorium-230 
Thorium-232 

5 pCi/g when averaged over the first 15 cm (6 in.> of soil 
below the surface: 15 pCi/g when averaged over any IS-cm (6 
in-)-thick soil layer below the surface layer. 

Uranium’ Guideline being developed on a site-specific basis. 

Water Guidelines 
DOE Derived Concentration Guidelinesg 
Radium-226 . 
Thorium-230 
Thorium-232 
Uranium-23 8 
Uranium-235 
Uranium-234 
Total Uraniumh 
Doe Drinking Water Guidelines’ 
Radium-226 + Radium-228 
Gross Alpha 

100 pCi/L (100 x lo-’ @i/ml) 
300 pCi/L (300 x 10“ #X/ml) 
50 pCi/L (50 x 10.’ jKi/ml) 
600 pCi/L (600 x lo-’ @i/ml) 
600 pCi/L. (600 x 1 Oe9 pCllml> 
500 pCi/L (500 x 10e9 j&i/ml) 
500 pCYL (500 x lo-’ jKi/ml) 

5 pCi/L (5 x 1V9 pCi/ml) 
15 pCi/L (15 x 10” @i/ml) 

Structural Guidelines 
Airborne Radon Decay Products 
Generic guidelines for co&entrarion of airborne radon decay products shall apply to existing occupied or habitable - 
structures on private property that has no radiological restrictjons on its use; structures that will 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 tq achieve, an ;tnnual average (or equivalent) radon 
decay product concentration (including background) shall not exceed 0.02 WL’. In any case, the radon decay product 
concentration (including backgroundj 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. 
External Gamma Radiation 
The average level of gamma radiation inside a building or habitable structure on a site that has no radiological 
restriction on its use shall not exceed the background level by more the 20 @ih and will comply with the basic dose 
limits when an appropriate-use scenario is considered. 
Indoor/Outdoor Structure Surface Contamination 

Allowable Surface Residual Contaminatio$ 
(dpm/lOO cm*) 

Radionuclide’ 
Transuranics, Ra-226, Ra-228, Th-230, Th-228, Pa-23 I, AC-227, E-124, 
I-129 

AverageWn 
100 

MX&ilum~” Removablem’p 
300 20 

Tb-Natural, Th-232, Sr-90, Ra-223, Ra-224, U-232, I-126, I-13 1, I-133 1,000 3,000 200 

U-Natural, U-235, U-238, and associated decay products 5,000 cx 15,000 CL 1,000 c1 

Beta-gamma emitters (radionuclides with decay modes other that alpha 5,000 p-y 15,000 p-y 1,000 j3-y 
emission or spontaneous fission except Sr-90 and other noted above) 
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Table 2 
Decontamination Techniques Used at the CHV 

Type Description 

HEPA Vacuuming High-efficiency particulate air- (HEPA-) filtered vacuum cleaners were 
used to remove loose contamination and dust. HBPA vacuums were also used in 
conjunction with other techniques (grinding, wire brushing, etc.) to eliminate the airborne 
contamination associated with these techniques. 

Jackharnmermg Conventional jackhammers were used on small areas to remove 
anchor bolts from the concrete slab. Skid steer loaders equipped with hoe-ram attachments 
were used to remove the wooden blocks from the floor and to break up the concrete pads to 
expose the base slab. 

Excavation Contaminated concrete and debris was removed from the building with 
a skid steer loader. Contaminated soil from the west ramp and the pipe excavation was 

performed with shovels. 

Wire Brushing Small areas on the overhead trusses requiring rework were wire 
brushed to remove contamination. 

scraping Scraping with putty knifes was utilized to remove contamination from the surface of the 
lo-ton crane and from wooden planks removed from the crane deck. 
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Table 4 
Chapman Valve Post-Remedial Action Crane Survey Dataa 

Removable(DPM/lOOcmZ)~ Location Direct (DPMIIOO cm') Removable (DPIWIO~O cm2)b 
Alpha Beta/Gamma Number Aloha Beta/Gamma Aloha Beta/Gamma 

Direct (DPM/lO~O cd) 
AIDha Beta/Gamma 

Location 
Number 

1 
2 
3 
4 
5 
6 
7 

8 

9 

10 

11 

12 

13 

14 
15 
16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

16 
1 

-6 
9 
1 

-6 
-6 

-6 

-6 

16 

9 

1 

9 

9 
1 

37 
9 

-6 

15 

-5 

48 

15 

21 

1 

21 

55 

15 

8 

21 

35 

28 

48 

201 
513 
313 
223 
335 
112 
201 

402 

380 

491 

313 

134 

357 

201 
290 

0 
112 

29'0 

1670 

-329 

1771 

177 

607 

633 

253 

3416 

329 

2049 

-278 

1619 

1569 

531 

2 841 33 8 
2 

-1 
2 

-1 
-1 
-1 

-1 

-1 

2 

5 

-1 

2 

2 
-1 
2 
2 

-1 

-2 
b - - 

4 
b - - 

b -- 

b am 

b - - 

1 
b -” 

1 
b -w 

10 

4 
b - ” 

110 
-19 
20 

-53 
-45 
15 

41 

110 

3 

80 

50 

114 

11 
-15 
33 
20 

24 

7 
b - ” 

15 
b -_ 

-“- 

b “- 

-b- 

45 
..b. 

-53 
b -- 

63 

11 
b -- 

34 
35 
36 
37 
38 
39 

40 

41 

42 

43 

44 

45 

46 
47 
48 
49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

81 

62 

63 

64 

15 
15 
15 

1 
-5 
8 

21 

26 ' 

12 

19 

-3 

4 

4 
134 
220 
163 

55 

4 

12 

19 

19 

19 

-3 

12 

148 

91 

28 

19 

62 

12 

-3 

-177 
25 

-354 
-76 
354 

-101 
-380 

708 

101 

557 

-127 

177 

633 

481 
1493 
2378 
2606 

708 

936 

354 

734 

911 

405 

607 

531 

1695 

2075 

'253 

0 

354 

177 
633 

b -* 
b -- 

b -- 

b -” 

b -- 

b mm 

b -- 

b _- 

b -w 

b -- 

b -- 

b em 

b -- 

b -- 

b -- . 
b -- 

b -- 

b -_ 

mb- 

-“e 

“b_ 

-b, 

-9 

b b -- - - 

8 
5 

-2 
ab, 
b mm 

b -- 

b _- 

b -- 

-b, 

b _- 

-b- 

8 

12 
b -- 

b e_ 

“b- 

b _- 

-4 

73 
87 
77 
"be 

b -_ 

b -- 

b -- 

-be 

-b- 

b -- 

*b- 

77 

39 
b -- 

b - - 

b w- 

-be 

-9 



Table 4 - Continued 

2 
II 

” l 

- 

* P 
’ “_ 

I 
: 

- - 

Location 

Number 
127 

128 

129 
130 

131 
132 

133 

134 

135 

136 
137 

138 

139 

140 

Chapman Valve Post-Remedial Action Crane Survey Dataa 
Direct (DPMIIOO cm’) Removable (DPM/lO~O cm2)b Location Direct (DPMII 00 cm2) Removable (DPMII 00 cm2)b 

Alpha Beta/Gamma Alpha Beta/Gamma Number Alpha Beta/Gamma Alpha Beta/Gamma 
-24 -786 b b 149 459 736 b b -_ “- -- a” 

-33 -647 - b ” b _” 150 552 5348 Q -17 . 
689 -324 “be “” b 151 274 4641 1 58 
198 -69 - b ” b 152 98 368 b 0 “_ -- “” 

143 23 b 
b 153 43 -57 b b “_ “_ a- “” 

319 -92 -b” b “” 154 15 85 b b “_ -- 

87 -370 - b ” “b” 155 -4 -170 ,b, .b, 
235 3237 -1 -3 156 24 ’ 538 b -- -“m 

161 671 _b” b 157 24 -311 “9 b “_ _” 

13 1158 -1 -10 158 24 -226 b “” “be 

4 324 b - ” -b- 159 70 1585 1 31 
b -43 69 _b” “b” 160 256 538 “_ b 

-33 -254 &b” b “_ 161 89 198 -be “b- 
-43 -925 -b- “b” 162 61 -113 -be b “_ 

j41 -43 416 mb- b 163 98 311 -be -b- _” 

142 13 -879 b - ” *b.. 164 172 1330 12 20 
143 172 651 -be 

b 165 80 -170 “_ b “- b _” 

144 24 311 eb- mb” 166 43 -85 b “- “b- 
b “b” 145 43 481 b b _” -” 167 33 283 “_ 

17 168 70 -198 b 146 6 1471 12 “_ “b- 

147 89 396 mb” b “” 169 61 -198 “be mb- 

148 302 283 
b b “9 “C” ” ” “” 

AVERAGE 44 520 3 42 
DOE Guideline 500’0 5000 100’0 1000 

a Negative numbers indicate that the measurement was less than the minimum detectible activity and that after background was subtracted, 

eaa 

a-- 

CA 

P- 

.-A 

?f3 

the numerical value was negative. 
b Missing removable surface data was not taken because direct readings were less than the removable criteria of 1000 dpm/lOO cm2 
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‘L 7. 
- 4 

-. 

. ?.. 
‘._ . 

z 
- 

i - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 
12 
13 

14 
15 
16 
17 

18 

19 

20 

21 

100 4075 -1 

82 

193 

137 

1304 

878 

2598 

693 

600 

2230 

4824 
3731 

44 

248 
359 
433 
174 

63 

137 

433 

3792 

8489 

14375 

37295 

61743 

15903 

22977 

59479 
130787 

60,045 
5433 
5999 

4301 
34692 
10922 
14997 

16921 

22354 

6508 

-1 

-1 

5 

12 

’ 42 

9 

5 
75 

164 

9 
136 

5 

-1 
2 
2 
9 

5 

5 

5 

24 

4 

45 

119 

401 

123 

106 

221 

919 

113 
594 
38 

28 ’ 
89 
14 
31 

92 

102 

18 

22 

23 

24 

25 

26 

27 

26 

29 

30 

31 

32 
33 
34 

35 
36 
37 
38 

39 

40 

41 

989 

878 

322 

626 

774 

4470 

6 

6 ’ 

70 

43 

61 
6 

154 

302 
395 
376 

24 

43 

43 

61 

5490 

23147 

11149 

14544 

2999 

6112 

4980 

1471 

170 
1075 

30730 

12620 
26033 
10413 
4075 

3679 

1585 

6452 

9 

-1 

19 

2 

108 

2 

12 
2 

-1 
b -- 

9 
2 

2 
15 
9 
9 

5 

2 

-1 

119 

-6 

52 

65 

170 

-30 

18 

18 

18 
wb- 

18 
-37 

-16 
4 

31 
4 

-9 

-64 

-57 

878 15167 2 851 42 24 2999 2 -30 
I 

Average 708 19410 17 70 

Doe Guideline -C- .G. c mc- 

a Negative numbers indicate that the measurement was less than the minimum detectible activity and that after background was subtracted, 

8263 19 187 

the.numerical value was negative. 
b Missing removable surface data was not taken because direct readings were less than the removable criteria of 10100 dpm/lOO cm2 

for that location. 

’ The walls were decontaminated to comply with DOE’s ALARA policy and the data collected is intended to be used in the final hazard 

assessment calculation; therefore there is no specific surface criteria that applies to the walls. 

Page 1 



Y 

Location 

Numb’er 

33 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

Table 7 - continued 
Chapman Valve’Post-Remedial Action North Wall Survey DataP 

Direct (DPMIIOO cm*) Removable (DPM/lOO cm2)b Location Direct (DPMII 00 cm*) 

Alpha Beta/Gamma Alpha Beta/Gamma Number Alpha Beta/Gamma 

919 1503 22 79 

363 

132 

539 

11 

178 

280 

243 

94 

30 

169 

85 

94 

910 

11 

740 

763 

1434 

2127 

1064 

1202 

2428 

555 

1804 

532 

2405 

-185 

2012 

1526 

Removable (DPMII 00 cm2)b 

Alpha Beta/Gamma 
-Cm 

L 

b -- 

b .- 

77 

78 

79 

80 

-2 

5 

8 

18 

21 
b - - 

11 
b -- 

18 
-b- 

38 

-2 

b -- 

-be 

33 

-5 

22 

39 

9 
eb- 

-59 
-9 

-28 
*b- 

-45 

39 

66 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

104 

169 

39 

548 

132 

48 

1021 

48 ’ 

576 

20 

1437 

2595 

345 

372 

448 

856 

1064 

509 

6544 

1572 

23 

14268 

3645 

3076 

-416 

27749 

4648 

-46 

2359 

7307 

18 
b -- 

31 

21 
b -- 

31 

15 

15 
eb- 

25 

213 
“9 

34 

101 

sow 
-35 

b -- 

185 

29 
b -- 

155 

39 

-62 
db- 

243 

266 
mb- 

100 

209 

Average 1001 2823 35 58 

Doe Guideline t AC- -0, mc- 
a Negative numbers indicate that the measurement was less than the minimum detedtible activity and that after background was subtracted, 

the numerical value was negative. 
b Missing removable surface data was ndt taken because direct readings were less than the removable criteria of 10’00 dpm/iOO cm* 

for that location. 

’ The walls were decontaminated to comply with DE’s ALARA policy and the data collected is intended to be used in the final hazard 

assessment calculation; therefore there is no specific surface criteria that applies to the walls. 

, 1 m 
- i s 
A. 

‘* 
SC - . . - 
. * 

. 

. 



Location 

Table 8 - Continued 
Chapman Valve Post-Remedial Action South Wall Survey Data’ 

Direct (DPMIIOO cm*) Removable (DPMII 00 cm2)b Location Direct (DPM/lOO cm*) Removable (DPMIIOO cm2)b . 

Number Alpha Beta/Gamma Alpha Beta/Gamma Number Alpha Beta/Gamma Alpha Beta/Gamma 
33 567 4278 II 121 66 104 578 b b 

_- -_ 

67 283 1188 32 106 73 450 22864 2 11 

68 6 4358 2 -50 74 43 3679 2 -23 

69 1469 3452 12 45 75 98 2320 15 -6 

70 580 1075 9 -30 76 43 2037 5 -9 

71 265 1981 9 85 77 6 1358 -1 -37 

72 450 10696 12 75 

Average 

Doe Guideline 

642 ’ 6387 17 45 
mc.. -a.. -9 mc. 

a Negative numbers indicate that the measurement was less than the minimum detectible activity and that after background was subtracted, 

the numerical value was negative. 
b Missing removable surface data was not taken because direct readings were less than the removable criteria of 1000 dpmll00 cm* 

for that location. 1 
c The walls were decontaminated to comply with DOE’s ALARA policy and the data collected is intended to be used in the final hazard 

assessment calculation; therefore there is no specific surface criteria that applies to the walls. 
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Table 10 
Hazard Assessment Summary 

Dose 
Scenario 

Building Demolition 
Roof Demolition 
Wall Demolition 
Structural Steel Demolition 
Removal of Floor Blocks 
Total 

Calculated 
Number 

4.9 
0.02 
0.76 

0.0007 
5.6 

Units 

mrem 
mrem 
mrem 
mrem 
mrem 

Structural Steel Recycling 
Torch Cutting of Trusses 
Sand Blasting of Trusses 

5.3 
10.7 

mrem 
mrem 

Slag From Melting Trusses 0.29 mrem 

Total 16.3 mrem 

, 14 
,’ 

“,/ - 

,I 4 ; 4 ;,, . 

. . 
. . 

Reuse of Building Materials 17.3 mrem/yr 

Activity of Building Rubble 4.4 pa/g 
Mass of Uranium in Rubble 20 ibs 
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Table 12 
REMEDIAL ACTION SUMMARY 

WBS 133 

SITE CHAPMAN VALVE 

OWNER CRANE COMPANY 

ADDRESS 203 HAMPSHIRE STREET 

CIl-Y,STATE INDIAN ORCHARD, MA 05515 

REMEDlATlON AUTHORlTY 

NEPAKERCLA 

SUPERFUND 

RCRA 

CTION 

ESIGNATION 

HARACTERIZATION 

.HARACTERIZATION 

DATE 

12115192 

J&92 

a 

514195 

RESPONSIBLE 

ENTITY 

DOE 

ORNL 

BNI 

DOCUMENT 

AUTHORlZATlON FOR RA 

RESULTS OF RADIOLOGICAL 

SURVEY AT THE FORMER 

CHAPMAN VALVE MANUFAC- 

TURING COMPANY, INDlAN 

ORCHARD, MASSACHUSSE-IT! 

FUSRAP TECHNICAL 

MEMORANDUM - CHAPMAN 

VALVE CHARACTERIZATION 

RESULTS 

INAL RA TBD (PROJECTED BNI/DOE.‘ORNL FUSRAP TECHNlCAL 

COMPLETlON MAY196) MEMORANDUM - CHAPMAN 

VALVE POST-REMEDIAL 

ACTION REPORT 

TOTAL VOLUME 

To Remain In Situ 

Volume Reduction 

Net Disposal 

750 CY 

731 CY 

19CY 

DOCUMENTATION USED: HAZARD ASSESSMENT IN 

FUSRAP TECHNICAL 

MEMORANDUM - CHAPMAN 

VALVE POST-REMEDIAL 

ACTION REPORT 

TYPE OF WASTE FOR NET DISPOSAL 

REGULATORY 

LLRW 

11032 
MIXED 

CHEMICAL 

VOllJME DISPOSAL SITE 

19CY CLIVE, UTAH 

PHYSICAL 
BUILDING RUBBLE 

SOIL 

LIQUID 

OTHER DUST MIXED WITH CONCRETE 

6CY CLIVE, UTAH 

3 CY CLIVE, UTAH 

10 CY CLIVE, UTAH 

TREATMENT TECHNOLOGIES APPLIED AT THE SITE 

CHEMICAL STABILlZATlON 
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Figure 1 
Approximate Location of Chapman Valve Site 
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TOP VIEW 

BOTTOM VIEW 

EAST VIEW 

WEST VIEW 

NOTE: APPROXIMATE LENGTH OF CRANE 52 f 

R76FOII.CGN Fiaure 6 
Post Remedial Azion Survey Locations 

on Over Head Crane 
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Figure 10 
Chapman Valve Post RA Floor Survey 
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Statement of Limitation 

Use of the following calculations (Chapman Valve Hazard 
Assessment No. 133-W-001) by persons without access to the 
pertinent factors and without proper regard for their purpose 
could lead to erroneous conclusion. 

Should it become necessary to use this calculation in your work 
in the future, it is suggested that the calculation be reviewed 
with authorized Bechtel personnel to ensure that the purposes, 
assumptions, judgments and limitations are thoroughly 
understood. Bechtel cannot assume responsibility for use of 
this calculation not under our direct control. 
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Cafc~iation S.&t 

Datexums.- Calc. No. 
Job NO.AEQI- Checked 

site 

PURPOSE 

This cailculation documents the post remediation condition of the Chapman Valve site. 

The bases for this assessment are: 

. . 

..’ 
. 

l Contamination at the Chapman Valve site is found only on limited portions of Building 23. 
The total curie content of all aflkcted building components is approximately 6 mCi. 

l Building 23 is derelict and virtually certain to be demolished. 

ItEJTERENcEs 

BM Calculation 133-W-001, Rev.0, February 1995 
+. :; . . . . . . . 

- DOE,‘1983,m . . 
e ORO-832, Oak Ridge, Tenn. (March) 

A 

I A 

,*. 

‘,. : r 

*T*f$ c .r‘ ,’ .. 
_ , i 

ion 1.5, Released 12/15/94. 



Cafcula tion Sheet 

-- Originat~~q~~ Date 1311 wsq Calc. N 
Vojectw Job No. 14501 Checke 

I -Subjec for w Valve Site 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Bldg. 23 at the Chapman Valve site is contaminated with processed uranium metal. U-238, U- 
234, and U-235 are present in their natural a&vii ratio of 1: 1:0.046. 

Among the principle exposure pathways - inhalation, ingestion, and external radiation exposure - 
the dose from inhalation far exceeds the contriiution from the other pathways. Therefore, except 
for structural steel, only the dose from inhalation is calculated in determining the supplemental 
limit for each building component. In the case of the structural steel, the highest amount of hand 
contact with contaminated nnterid is cxpcctcd and the dose has been calculated to illustrate that, 
in the worse case, the dose from subsequent ingestion is well below 1 mrem. 

Dose conversion fhctors for inhaled and hrgested radioactivity are taken from the RE!%W 
computer code version 5.6 1. Dose calculations in- the dose from short-lived decay 

c products of U-238 and U-235. 

if left in place, the likely disposiition of Bldg. 23 is demolition by a civilian demolition fum. The 
maxima& exposed individual as a result of residlual rtwha&ity would be a hypothetical 
demolition worker who pwtici~ in all pbasea of the demolition. 

‘Ihebreathmgratefortbeexposedworkeris 
(Yu et.aI. 1993) 

cmservatively assumed to bo 20 m3 per 8 hr SM. 
F. _ ,.-. 1 h.7, / .A*&:, +%z~~~ 

-~--It 
Mass Ioadmg assumptions e- 3 based on the following: ; -<- ~>sms-‘=*T;;8 -.-=7 * 

When du* !s pmduced during normal eor&uck activities, au& as handling building rubble, a 
mrw 102&g 63ctorof600 pgm3 is empkrycd (DOE 1983). --. 

-.-. ,_ -L.-s= _. 
-‘Whenrhi~~~n;+sslodiagf#orbt#1P~-ruwheatherooP~wrlls-ua 

_- 3.“& 

~~dfqped - 10 mg m3 Is employed (OSIU PEL !5r nuiwnco a). 
. *. 

i : -2 
7i&born*c~8roassumedtohavo*sizoof 1 pm widtpodlur 

I _ 



Caicula tion Sheet f r I i - 71 
Originator Andr 

&%oject FUSAAPm 

w Date I 2/15;95 Calc. No. -cv-001 . / Rev. No. I , 
Job No. 14501 Checked f& )2//s/p Date )&//g/f5 

wSUbjecttlazarbBssessment Valve Site Sheet No. 3 of26 

. . fDa : Contamination is consolidated into built-up roofing material. The principle 
exposure pathway is inhalation of contaminated dust. The primary dust producing activities would 
be: destroying the roof with heavy equipment (allowing it fall to the ground); and, loading the roof 
rubble into trucks using heavy equipment. This scenario is plausible but conservative in that the 
roof contains asbestos and the likely scenario would involve appropriate asbestos controls - those 
controls would also mitigate release ofairborne radioactivity and worker exposure in general. 

The contaminated portion of the roof covers an area of 12,567 ft2, the contaminated roofing 
material is 0.75 in. (0.065 ft) thick. The density of the roofing material is taken to be 1.5 g cm- 
(asphaltic tar): 

The average total U concentration in the built-up roofing material is estimated at 171 pCi g-l. 

. . Wrrli.Demollhon: Contamination is on the surface of the walls. Post remediation smear samples 
were all below DOE 5400.5 guidelines. Walls are constructed of 16 inch brick and mortar with IQ 
large bays of windows. The maximum dust producing activity would involve the use of a 
wrecking ball (or other forceful demolition technique) where the impact of the ball occurs at 
approximately 20 feet above ground and dislodges (and makes ahbome) some surface 
contamination on the walls (from brick and glass surfaces) as well as producing dust as clean 
portions of the brick, mortar, and glass are pulverized. To highlight the maximum exposure, the 
calculation approach assumes demolition is performed one wall at a time, and the rubble from 
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one wall is removed before the next wall is demolished. The instantaneous mass loading during 
wall demolition is assumed to be 10 mg mS3. This is a very conservative assumption in that the 
dust loading is so high that the air could not suspend this mass of material for a significant 
amount of time. In addition, standards for fugitive dust limit the average concentration to 
50 pg me3. In addition to the initial plume, contaminated dust would be resuspended as rubble is 
removed. 

c i i 

y Post remcdiation surveys indicated the following average fured contamination levels in Bay 1 A 
& through Bay 8. 

.. i&t Wall 
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’ i!$lO dpm/lOO cm2 
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E North Wall 3,480 dpm/lOO cm2 4 
t- south Wall 5,922 dpm/lOO cm2 e 

21~ -_.... 1 -. ‘_ ;, 1’: .+.;4i-,::.&& 
surfaces of the overhead r.-r,r -9 

decontamination 

,; 
Decontamination was sufliciently rigorous so that no airborne contamination would result from 

:<: ..l the exposed steel surfaces during demolition. Some areas, such as intersections of steel 
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members, gusset plates, etc., are more diffhlt to access and could be the source of airbume 
contamination as the trusses are removed. 

Foliowing decontamination it is assumed that some of the contamination from inaccessible areas 
will be dislodged as the steel building framework is dismantled. The contamination on the 
inaccessible surfaces is assumed to be the same as the exposed surfaces surveyed during 
characterization, which was 3298 dprn/l 00 cm2. The contamination is from deposited dust 
which is assumed to be 0.1 cm thick. The surface area of the contaminated steel is approximately 
1542 f?. However, an engineering review of the structural layout of Building 23 has disclosed 
that the surface area of the inaccessible portions of the steel is approximately 44.3 fi2. 

The primary exposure pathways are inhalation and ingestion. The activity generating the most 
airborne contamination will entail toppling the supporting beams and allowing the trusses to fall 
to the ground where they will subsequently be salvaged for scrap. It is assumed that torch 
cutting will be performed to size the metal for transport. Airborne contamination will be released 
as: (1) the trusses fall to the ground; (2) the trusses are cut for transport; and, (3) the trusses are 
removed. Assuming all trusses are felled in a very short time frame, the contaminated plume 
from any one truss falling will not have dissipated when the next truss is dropped; thus, the 
plume of airborne contamination will embody all the contamination present on the trusses. 

Personal contamination (and subsequent ingestion) will occur as the trusses are handled during 
cutting and removal. 

. B Potential exposures from reuse or recycling of the steel were considered for 
three activities: 

l torch cutting of the steel so that it can be of the size necessary for acceptance for melting; 
l sand br&g of the stee; to remove lead based paint so the smelter v:ilk accept the steel 
l exposure from the discarded slag after melting 

Float The floor of building 23 is composed separately of 3 different building 
materials; concrete, fire brick, or wood block, each overlaid on a concrete,base slab. Over 90% of 
the floor area is composed of wood blocks. Isolated contamination has been found on the surhtce of 
the floor, in adhesive between wood blocks and gaps in fire brick and possibly on the concrete base 
slab. Remedial activities removed the top layer (wood, brick, concrete) to expose the base slab for 

A 

remediation to DOE criteria. ,However, a composite sample made from 26 wood blocks : IA 
systematically collected had an activii concentration of 1 pCi per gram. This concenttation is near 

I +TW~kground levels and the wood blocks were lefi at the site a@hey were removed. . ----. 7--P .--+>.-v -3 i. T _ I 
,. _ 1~ ,~  ̂ _,.- - J _ 6 -3s 

;z..-Yz pi 
. m The dose that a person could receive if he were to live in a small _- 

building constructed +h the contaminated materials from CHV was calculated. The building 
Walls are from the westwall, ceiling from the roofing material, and floor from the wood blocks. 
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C-TION 
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The volume of contaminated built-up roofing material is: 

(12,576 #)(0.0625 ft) = 7.86 x 10’ ft3 = 2.23 x 10’ cm3 
. ..I . . . . 

2. The mass of built-up roofing material is: ‘. 
. i 
‘. ::;:. : (2.23 x 10’ cm3)(1.5 g cm”) = 3.35 x 10’ g 
:g; . -* ..,. 1 
‘r..- ,- , ).. 
*::.- t:;: :. 
p ‘: :3. ‘Ihe curie content of the contamhakd built-up roofing material is: 
i ,P ‘, ,, , ., _ 
$.-, d’.‘. (171 pCi g-*)&35 x 10’ g)= 5.73 x 10’ pCi 

.’ 
. ..T 

: ;. 
.:-. 4. 
Q.;-> ‘, I 

There is’ no recogai&d value to the instantau~& mass loa&g that would occ~ me &k roo$is 
L?Z* 

r -. d&ted and al&&d td c$$ k the floor bf the building. 
: ~ I _ .GGL$Z&Z& 

An airborn! 4% coryenthon OJI f $ .‘.f .-_ -2 ‘l’;. ;$ \. ., 1 . .f .~ i :-r&m’ depicts severe c&&ions arid would remGent a co. n&$&vi v&e, _ 
.i -- .T;F: .-.~~‘~~~,..,~&%Y -As .~ --I-’ .? _ y- ~_ G~~~~..a,~,&~~~~ 

F$g~‘,~ : -c-,- 
.-, ;?r- i 2 *- ;.~~r..+..‘.F~-.~:.~~~~.~‘:. =lE-..l ._-,_ - ..-27--L, ~: ,. -r F-.; 

.‘ ..I ‘. id. 
<z-%‘. - 
l~~.pe:,rr“’ 1.‘. .-a; _ .- The airborne radioactivitv concentration is thus: - :-- i--_ 

.’ ~--. -* ~.-t~~~~~..~~~~~~-3+.I- -. ~- ? 

(0.01 g m-3)(171 pCi g-l) = 1.71 pCi km3 
*e:: ‘: ~.‘.‘;~<t-., T. .:. %.- ~~-,“-‘,;~+.+ygy+$ 
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(171 pCi g’)(20 m3 inhaled per 8 hr shit?) = 34.2 pCi inhaled 

In addition to the initial plume of contaminated dust produced as the roof is demolished, there 
would also be contaminated dust generated during removal of the roof rubble. This activity is 
comparable to normal construction activities and a standard (although very conservative) ML,F 
of 600 pg me3 is applicable. Again, assuming the work will require two 8 hr shifts to complete 
the calculated exposure would be: 

s I _s- (6 x lo4 g mW3)(171 pCi g“)(20 m3 shiK’)(;! shifts) = 4.10 pCi (inhaled) 

,::: The total activity from the initial plume and follow-up waste removal is: 

:: : i 
-.z y+ ,I 
.: I ii 

34.2 pCi + 4.10 pC!i = 38.3 pCi 

The resultant dose is: 
,,- _ 

1 

f U-234= (19.1 pCQ(O.13 mrempCi1)=2.48mrem 
“.* ~ U-235 = (0.843 pCiXO.12 mrern pCF’) =.O.lO mrcm 

U-238 = (19.1 pCiXO.12 mrem pCi’) = 2.29 mrem 

I .,* 
Total dose = 4.87 mrem 

c+;:- _ ;*:$~& +* .T;.zA&j 
.=S .i,-. . ..-_ _, a-. &.l_.--. - _,. -I- +.- .,,. .:7 

a@&+y@,qej’~‘s~~,~ ‘--‘- -‘. 
c&.ffz &-$i? f-- ~&p~‘~ 

$’ 
.:‘- .: ;,:7.‘;.’ . -i”l-r ,’ i, 

._ ?T.;‘. 
-8:‘;.~~-.-~.,~;..~~,..~ *. 

&C* . . . .,.?Z ‘- j is: f.5’2 _- 
“1 e-s 19,41() dPm/i()(j ,& (8,& pCi/l()() cm2) *’ /. 

g:y&gi y~‘.s~+.:. :::-. -.-: -~; ~$5: .f(*,,,,,,,N&& #$@I _I 3,480 dp&o(j cm2 (1,582 pCi/lOO cm2) 
$%&&&~~,sb;;;ii;!W~;111 .~..5,~2”dph;f~‘&2 (2,6e pCi/lOO cm:) 

; : .2.;~ miG2’ 
=‘.Y* Tq’r;. , j- ‘J-* ,$ 

G..~!:.* ;y$<- -‘:~~~~~~4i:.L~~:-~-,~~: ,~-.‘-.l. :- i -Tyr~-:.-:? t .- ‘. ;.’ : 
_ ;~~.rr’#&~~~ 

. .T&~; : -2. .: 1 I 

:yyL- ~- 
$?,&..1, ;,I: !* 

=) . I. .Tv*.i::. 
: - 

[ 
The~c+centration~of total uranium in wall components following remediation is c.alc~lat~~~~~ ?l, . ., 

,,follows: <’ ; ._. i _... .‘-r’z-; y... 2 .*Lzx? ,. -. .i:r .;- 
*.+ ‘y-f-. -; t.7 72 ‘L,, , ’ , ‘.. 3 c I,_;[ +&&y+ y _. .,-‘. “&$@ --.‘ -.i~- .+*:G. -:<+ 

. .: 6. / ._ * .’ .‘* . . . 
,‘.- ,~tic~.y!ll:.. , .:..,L,;.d- 

,, .,. -c _ 2ff&j@g~~~~ 
. ._ ;.:--*zr&pt ,I .I,-. L,? &‘:$: 

: ~ThBneis:. 16 inches (40% cm) . . . .‘..’ ;i,t . . “.. 
- -, . . .I ;, .>;; c. + ,& .r-;: r; __ ,,’ g:;: :“T;~--;; . . c ._ _‘ .> ,._ i.- ‘-2;-,.:*I “;+A, ~: -& _ ~~ ..k+-.- > ‘:. _ -G*.‘s&.:.~ ,L :- >~y+-. ‘.# 

-: -_ ~~Effectrve densi@- .62 g cmm3 
.._t !. _, 3 i-, , ..: i 4~“‘~~<:,r 
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Thickness: l/8 inch (0.32 cm) 
Density : 2.6 g cme3 

C’T” ~... ~. ;.. 
, ., . 

Mass under 100 cm2 survey area: 83.2 g 
Average activity in survey area same for brick 

Average concentration: 

West Wall 
North Wall 
south Wall 

105.9 pCi g“ A . . 
19.0 pCi 6’ 
32.3 pCi g” 

L 

;: 
The total interior surface area of the West Wall is approximately 1,943 f?, of which 
approximately 923 f? feet is brick and 1020 fi? is windows. The masses of these compo~e~~~are: ~.. ,_ ~. ~, -,:- --_ F.” I:’ -c ‘~“_I 7~ 
-- :=‘(923 i? x 1.33 ftx2.83 x 10Q cm3 K3)(1.62 gem’3) 

..- = 5.63 x 10’ grams of brick 
*. . .“e 

‘.-- 
_ -. :- *j 

i, 

I it. ; .(lO!O e x 0.01 ftx2.83 x lo4 cm3 K3)(2.6 g cmm3) 
= 7.51 x 10’ grams of glass 

~_ ..~~.i-&~, L&.&, --.c.“.fz ;, .L$+- .=- .L-.u “zk%Ll~~S 
-. ~,~ ._. ~. 

ss and the wei& 
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The instantaneous mass loading factor is 10 mg m”‘; therefore the initial airborne concentration 
is: 

West Wall (2.76 pCi g”‘)(O.Ol g m”3) = 0.028 pCi m”3 
North Wall (0.43 pCi g”‘)(O.Ol g m-3 = 0.004 pCi m”3 
South Wall (0.74 pCi g”‘)(O.Ol g m”3) = 0.007 pCi m”’ 

A 

.:. 
I;-.. ,.~ j I 
q 
1; ’ ,, ‘_ 

2. The dose to the hypothetical maximally exposed individual will depend on the duration of 
exposure. For a particle size of 1 I.trn AMAD, the settling velocity is 0.0075 cm s-t, and 
assuming the contamination plume extends upward 20 ft (609.6 cm), the time required for 
virtually all of the particulates to settle out is: 

-.* L, ‘A*,. 
I;.: * 0.0075 cm/l s = 609.6 cm/x s ‘a.5 
I ? 
/b . : : ; ., i T 

x = 81,280 s = 22.6 hrs 

It is assumed that, although the settling time is long, the plume would not be present after the 16 
hours between work shifts because of the dispersive effects of winds. ..1’,3 

The highest exposure would occur if demolition took place at the beginning of the work shi& !:. s 
;. ..rs! 

3. 
&. ._ airborne, contamination is assum-ed to be uniformly distributed throughoutthe plunqand qtbble :. 

: ,=Z 
. .__. ; 

is removed before the plume dissipates. The duration of exposure will depend on the volume of. :- 
t:. .wy&+y:eq 

.- y?L?L 
rubble to be removed and the rate it is removed. A work crew with a front loader~$$l%‘I% ‘&s, -- - 
capacity can load 80 m3 per hour (Waier 1994). Because of the irregular’sizing of &@l&tg”-: ’ : 1’ -‘-;~&J W.& . . . . ,.-*a .,,_- ,<. : rubble, it is plausible that the work may go slower and a conservative ‘value’of>O ‘r.u3’& h;; is ‘+” + li -I .- A?- 

A,. 23 
I*,- ” used. The approximate quantities of rubble are: .,..~-.L,.* L:, ,’ _ _ ‘..‘~. = -*< 
(&< i,, 1 . * ._ _ :.. y 2.. i I’. ” : :. - ., i_ ,,-r$+. : ..-- .,,-,n r.,- -. . ..Gt ;,a. ;.-.:> *. . .i .:,~+&;;&g :g;, Irk,;,:& 

-.- . - (923 ft’ x 133 fi thick brick) = 1228 ft? (34.8 ma) ~_. . . :. . . ) 
: 
Y (1020 ft2 x 0.01 fi thick windows) = 102 d (0.3 ms) 

T.:‘-.vw .A&.. -:=77 
:. . -- ;$j;;‘-Y,r~ .h: ~::+. 22. L’ .,, _I 1’. i _ I. .-_. I. ‘, ” 

.,-i ~,izz.:L ; r’ ~ 
;: ~,, 1.: $ ;-_;,. ;.:‘. ; . . 

*tick b&l;) I 3064~fL’:(86.8 m3) ~’ 

fi thick glass) 7 193 fts (0.5 m3> 
~~~~~~~~“~~~~~~~‘~~~~~~~~~~~~~,~, .:.. ’ 
leanu~ of the rubble from the West Wall is: 
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The inhalation intakes are: 

West Wall (0.028 pCi m-32.5 m3 hr-‘Xl hr) = 0.069 
North Wall (0.004 pC!i m-%2.5 m3 hr”X2.5 hr) = 0.027 
South Wall (0.007 pCi m-32.5 m3 hr“X2.S hr) = 0.046 

The total radioactivity intake is: 

0.069 pCi + 0.027 pCi + 0.046 pCi = 0.142 pCi 

And the dose is: 

U-234 = (0.069 pCi)(O. 13 mrem pC!T’) = 0.009 mrem 
U-235 = (0.003 pCQ(O.12 mrem pCi’) = 0.0004 mrem 
U-238 = (0.069 pCi)(O. 12 mrem pC!i’) = 0.0083 mrem 

Dose Corn Wall Demolition = 0.0 18 mrem 

._. . . Steel Dm ,<1 _. ._I 
‘. i 

2-;*y. 1. 
:.,;... :.- ..; -~;..‘% 5,:.,,:<. ..<‘ye;<~~.i’.w.-.:: i% ....; ..’ g.+ ~!.iw.~~~~:;. “;ir~$ , ,;: , ~+T==~~.-.~~~-Y-r 

Z;1;,’ r . ..1- f?, iy~,of$Q6K&Q~~ 
? 

$+cIY :‘~=I.-?~~$ 

.--- 
y&z’ ; _ ” 2..’ _ Post-GEdial keys Show that the ~m~vableconta&‘&ion was ~&RX&.&&-&~ 
3.; -. A, v-1 ,.. ; ;” ‘- ‘I. r ::: “.i ‘.I+ bei&*& -kIOE oiaet 5400.5 ii$t%kf lO.O@d@&OO cm’..~~~~~~~.~~~~~~~~.~~~~ ~,~~“lf’-,~‘-;-,~ s._ ---.:<.r ii,,:.: .<k f&.3 .._. >-?.%.&. ._ _ _ 

&t.+h 
.,*,.~:.qq-~.:.q: .-*%.,.Tz. “: ir- i _ ‘+j 7. z* ~*-v, 

engmeermg appgisal of the bu /- : ..,. ..i’.J ,_ _-_ _ 
‘my 52.5~tons&&* gad;- p&L&@.i~&g~GsA&f&.. 
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U-234 (45.4 pCi i’)(6 x 10”’ g ms3)(S x 20 m3) = 2.72 pCi 
U-235 (2.1 pCi g’ )(6x lo4 
U-238 (45.4 pCi g.‘)(6 x 

JmJ)(5x20m3) =O.l3pCi ’ 
10 g mm3)(S x 20 m3) = 2.72 pCi 

The resultant dose is: 
A 

U-234 = (2.72 pCiXO.13 mrem pCi-‘) = 0.354 mrem 
U-235 z(O.13 pCiXO.12 mrem pCi*) = 0.015 mrem 
U-238 = (2.72 pCixO.12 mrem pCi’) = 0.327 mrem 

Total dose = 0.70 mrem 

!*g;.= 

;z&.>-? _ ;I; i 
,G: 
vi.: I. 

g ” 

&~-i .- 6. hi-;.;‘,; 7;. -=,.*. - 

.The intake of uranium by ingestion can be estimated by assuming a worker will ingest 480 mg of 
dust and dirt per day (8 hour shift). 

‘~ >. 
The work takes approximately five 8 hour work shifts (Waier 1996); therefore, the total intake of 
dustaaddiiiszSshiftsx480mgpershifk=2.4g 

-. =_ 
The resultant radioactivity intake is thus: - - 

-*. =I&234 s (45.4 pCi q’X2.4 g) a log pCi 
U-235 s (2.1 pCi g’ X2.4 g) a S pCi --. I = -z. U-Z~y(4S.~pCig”)(2.4g)=MBpCi - -_,.., . . . . . 

ninatbi is thus0 c -L.&&& ” 44 
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Three exposure scenarios were identified for recycling of the steel trusses. These were torch cutting of 
the steel, sandblasting of the steel (to remove lead based paint), and exposure to slag after melting. 

1. Torch cutting of the trusses 

The average surface contamination of the trusses (bays 1-8) = 3298 dpm/lOO cm2. 
Contaminate area involved in a torch cut = 0.5 cm wide x 10 in long = 12.7 cm2. 
Fraction of activity in cut area assumed to become airborne = 1% 
Volume of air to average the activity over = 1 m3 

Assuming the torch cuts are made one at a time along the length of each truss, the welder would 
h exposed to the concentration of a single cut for the time it would take to make all the cuts. 
__ _ . . -. 

The airborne concentration for a cut is 

U-234 = (1486 pWlO0 cm2j(0.489)(12.7 cm2J(0.01)/(l m = 
3 

0.922 pCi/m3 
U-235 = (1486 pC!i /lo0 cm )(0X)22)(12.7 cm )(O.Ol)/(l m = 0.042 pCi/m3 
U-238 = (1486 pCi /IO0 cm2)(0.489)(12.7 cm2)(0.01)/(l ms) = 0.922 pCi/m3 

TheestimaMnumberofcutspertruss=68 
The time to complete each cut = 1 min 
Number of contaminated trusses = 8 . 

The time to make all cuts = (68x1 min)@) = 9.1 hours 
,_ -~ 

5. L . - - 
,. .._ + ~ : -Sr -%:. : - 

.” - 5. .:<..-&s . . y;Q .t . I 

_ 1. 

U-234 a (20 @I? hrl(9.1 hrX0.922 pW1u~0.13 mrem/pci) - 2.72 km 
i-- 
1.~ 

. :-. 

. . .._ -. i 

1 -1, ,.i:*+. ‘a:; 

..-’ 
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Assume maximum dust loading of 10 mg/m3 because this is the maximum nuisance dust loading 
. allowed before a worker must begin wearing a respirator. It is aIso assumed that 100% of the 

nuisance dust is radioactively contaminated at the concentrations calculated in the demolition 
section. 

The inhalation dose is c&dated to be: 

*1. 
., . U-234 = (20 m3/8 hr)(37 hrX45.4 pCi/g)(lO mg/m3)(0.13 mrem/pCi) = 5.46 mrem 

U-235 = (20 m3/8 hr)(37 hr)( 2.1 pCi/g)(lO mg/m3)(0.12 mrem/pCi) = 0.23 mrem 
U-238 7 (20 m3/S hr)(37 hr)(45.4 pCWg)(lO mg/m%0.12 mrem/pCi) = 5.04 mrem 

f;;- .., 
Total dose = 10.7 mrem ., ‘: 

._i ._ n. ;r 3: ~,T. -3. Shag from melting recycled trusses .’ ~- 
1. .~__ 

., ‘-. . . :- uranium~~~~iastiel~~tobeconcentratbdinthuslag~~thesteelismel~.- -. -. ; 
.r SE6 pbrsonnel indicated i%om their experience in melting uranium contaminated steel, 99% of’ -. ’ -- _ 

0 L c _ *;.* -z-t: _ -_ ., 
the upn+ and.?$of the $t+ end up in the slag. The slag is often used as roadbed &&ial I: -&t& 

i 1 .‘.-- ,*- ivhlch is usually under at least 6 inches of gravel and asphalt. Higher exposure would ret& _ .-. ‘4.*-L‘” a 
fhm’sl&dumped on the ghmd in a waste area. 

y. + 
; . ‘; . 

.+ i .L;.l&$ ->~&.ij-LT 

Con&n&ion in thd s& ~~&3’bCiwO.99~ I (52.5 tons1 !(0.031= 14.7 ~Ciltnn r yy+$+u+~~ 
si : I :LkG,ezthk”.ii~~Y 

Total &tiicin the trq& (bays 1-8) = (3298 dpm/lOO cm’)(1542 ftz)=21.3 FCi c, :~~‘;;.~$cq+~” ‘, 
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The total exposure is 0.286 mrem I A I 

-. 1; The floor blocks will have been stockpiled in the building after their removal Corn the 
floor. The demolition workers are assumed to remove them similarly to the other building 

I 

rubble at a rate of approximately 40 m3 per hour. The volume of wood blocks has been 
estimated to be 150 m3, which would be removed in: 

I 
.r 
‘-, . . 

., (150 m3/(40 m3 h”) P 4 hours 
i. 
5.. 

-.A 
.xX< .;_; - . 1,. 2. fr,:i ‘; .z I--‘_. 

Using the conservative mass loading factor of 600 mg m-3 and the contamination concentration 
foi the blocks as 1 pCi/g, the airborne concentration of uranium would be: 

7 -? .~ --;- 0: . 
1.. -$-. *- (1 pCilg)(6 x lOA g m-3 = 6 x lo4 pCi mm3 

I 

.z irr ,- ,~ + r”:-> ,.‘F; 
3. : f ?a.._’ *5 .,._ I L.. The corresponding radioactivity intake is: ‘.,~ .ssL-.lr** kg 
~,““i- r 



I 

To estimate the total mbctive contamination expected in the building rubble that would be 
@used offSwing demolition, the radioactive concentrations used to estimate the dose to the 
demolition worker & assumed to be in the rubble. 

Roof Material 

- ‘,‘- .’ ..- - , 
. 

., . 
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The total mass of uranium is: 

U = 9135 g = 20.1 Ibs 

This value is well below EPA’s RQ values for uranium compounds (uranyl acetate, many1 
nitrate) with respect to chemical hazards. 

CONCLUSIONS 
_. : -,:, .; :a, 

Contamination on the roof and walls of Building 23 will not result in a radihon dose above 100 
mrem to any member of the general public. The maximum dose to a hypothetical demolition 
worker is e&mated to be 5.6 mrem, and off&e exposum to the general public would be much 
less. Brick comprises approximately 64% of the mass of the contaminated por$on of.Building 

: 23. Thk natural (background) radioactivity found in brick at the site is approxhnately 6.4*pCi-per 
gram. The amount of radioactivity added by the surface contamination ranged from 0.18 to 1.5 
pCi per gram; thus, the contamination has only increased the radioactivity naturally f&d in 
brick less than 23% Given the low radiation dose calculated to result Erom roof and wall 
contamination (and the fact that these calculations were very comative and likely ov&:” 
estimated theiiose) supplemental limits for these building components should be the sat& aa t&y _ _. -. 
__, ̂. .__. 

f likely over-e&mate the dose. .-e ‘ ~ --_. ;u Tr.“.+-.: - : ” . . .--,.. - I. - _ *; _ 
1 of . . 



Attachment 1 

Naturdiy Occurring Radiation in 
Building Materials and Solid Waste 

U-238 Ra-226 Th-232 Reference 

Red Brick 1.2 1.8 A 
Conirete 0.9 A 
-,__ -83&k’. 3.0 14 ‘f _ _ 1.2 A 

8:’ - :. _ -S;lic;;it B&k 0.2 0.2 0.1 A’ 
6.0 2.4 2.2 A 
0.4 0.6 02 A 

C 30-40 B 
I- Ii i.2 

- f .__ 
C 0.2 - 4.0 l.O- A 

1.1 0.4 A ,. i 0.3 0.5 - ‘A. f--r =_ 
C 0.07 - .34 -PC 

C 0.07 - 8.4 ; ..~ 
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Input Pile I CW2.DAT 

O- 1 2 *' 

- ItBsmD-BUILD Input Parametera - 

*; ., .,:. mmber OF Receptors: 1 
+& ,: . CT 5 Total Tim : 3.650000B+OZ days 

- ': -. Iwceptor-Bourc~ Rdatiionrhip -  ̂

yi~~gs~.,j~.:+:=~-~, &&&j .9ource3 source4 --. -, ;, p&(I .5 -+:i 
6.j g&&; ,; ~~/~~~~&:-#;;i -:i-'r.l 

.'('. *.; ,,._ ne,wri .> .T...( ..?<-~ ., , -- 
yT.$-p~~g~:+~-:~~~~,.~ **, c 

'-- '. . . . ."=r. - 

'Irk .I. 

-/' 
3:": ,*:-e, -.-: 3m.w .>a :. $&A* .&;<a m-nk,. i; 

* , V., _ ..^ P&gy$.*~ -f&h)ruitl ,.. l.t&iAi*' ii&Y Thickne~r Density Thicknem 'Damity Tbickms~ Dandy.? 
.* ‘$.; ii_lmickmllr~. .: _ - : .- 1 

kki la1 
_f -. LL . 

k&31 -.iC;;;l 
: .-.f $$Gz *p- ---i . 

c'; p.~~~gr;;f?;~;~y [g/.=&i, [-==I tiiay Cal ~:I1 igjC; 

Fraction Inside : 5.000000B-01 
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..BUi@lir+g Air Ibrchange Rater E.OOB-01 l/hr 

. * 
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.‘-... ._A .._,_ -2.t 

,. ,-; .~;i~r’;~e-z~ .- l 

Blr 2.500 + 
.s:- f. j 

Rocm 1 
LWBDA: 8.OOB-01 

1 ‘:- .- :- . 
: 

I_ . . . . . . . . . . . . . . . . . . . . 

i . -. .-.; . 

_~ . . ..Y. iy 

--IJ&i+XbCi& l.OOB-02 [m/s] 
.,:1-z,,,. I I-.' 

m-unpemion 

;' mi<.< i .ii 
'i" .?a..- -;-" 

.., 
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. 

. 
-QOl I' 
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. . . . . . . . . . . 
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,-a:*sK,. :.=f,z 
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QlO I 7.20X+01 
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Title * cha&man va1v. - wst rsmediation data 

4 ++ 

I!WUt File I CVlf2.DAT 

L-Dcatfonrr Room : 1 x: 3.00 y: 0.00 a: 1.75[mI 
GecaBetry:r Type: Area Area:1.50B+Ol tmZ1 Directianr v 

0.000B+00 Il/hr] 
. Prection released to air: 1.000&02 
~. Remavable fraction: l.OOOB+OO 

Tine toRemove: 9.125B+03 [day] 

I 
T+ ;ll,.; 
** b ‘5’. ;A 1, __ 
<.ig,:. '..'. 

-:.* 
,,'I., :.j-T-,: . . ,, '>., _ Radon Release Fraction: l.OOOB-01 . ..L. ,. . :. x. 

.- cpl~ti0llr.r 
-,.~~elide;~~sntration -* . :-:,- = ,. i _. 

Weetim IPhalaticn Extem. ~bdm1 mrsion 
VOlma) ~' 
=-&=I b=-/Y=/ _ 'Y'- tIq=a1 bci/m3)1 (pci/m3)] -.' 

4.273E+O5 2.5OOB-04 l.iOOB-01 3,5303-06 9.510~-08 
i: 1, 5 ,. &: _i *i 

+J:Z&;-";i;966B+O4 2.500B-04: 1.200B-01 l.S50B-05‘ ..7‘01%07i 
". : ;*..;, ., ';';-$* ; 
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l * --BUILD Program output, version 1.50 12/06/95 10:49 page: o- 3 : 6 l * 

Title i Chaw Valve - post mmediation data 

Input Pile t m.DAT 

source: 3 
Location:: Room : 1 x: 0.00 y: 3.00 z: 1.75[ml 
Oaonetry:: Types AIae Area:1.50B+Ol ka21 Direction: x 
Pathway :: 

Direct Ingestion Rata: o.oooK+oo whrl 
Fraction released to air: l.OOOB-02 
R-10 fraction: l.OOOB+OO 
Tima to Remove: 9.125B+O3 [day] 

,. " 
Radon Release Fraction: 1.00013-01 

contarPination: : 
Nuclidq,C!oncantration Dose Conversion Pactorm 

. "xxqestion Inhalation Bxtema1 Rxterna1 submersion 
: mrface) WOluma) 

..,>i ,myml~ lnras/gcil rmrem/Pcfl I-@dyr/ tuam/~/ brea/yr/ 
wi/=a I (pcifru) I (pci/ru) I 

_. 
., i 

.” .’ 

W-138 4.273Bt05 2.500X-04 1.200%01 3.530X-06 9.510X-08 l.SOOB-04 
U-235' 
u-232 

1.966B+04~~2.500iS-04 1.200B-01 1.950%05 4.740%07 P.O30B-04 
4.27X+05 2;6003-04 1.3001-01 0.750X-08 2.5208-10 8.930B-07 
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l ' RKSRAD-BUILD Progra!a Output, Version 1.50 12/06/95 10849 Page: 0- 3 : I l * 

Title t Chaperan Valve - poet remadiation data 
Inptt Bile : CVH2.DAT 

Location:: Rcmm : 1 x: 6.00 y: 3.00 7.: 1.75[ml 
Geo!netry:r Type: Area Area:1.50B+Ol b21 Direction: x 
Pathway :: 

Direct Ingestion Rate: 0.000B+00 [l/hrl 
Fraction released to air: l.OOOB-02 
Removable fraction: l.OOOB+OO 
Timeto-: . . . c ,-_- 9.125B+03 [day1 

Radon Release Fraction: l.OOOB-01 

ContamiMtion: : 
-Mu@i*. ccpeatratioIl Dose co!lwreion Factora 
-. ,. . 

. nlgastion Inhalation External Bxtenml Suhersion 
c5urface) (volume) 

" ,.-: @ci/ma I=emcil brem/Pcil tsredyr/ ke=/yr/ 'rmmm/yr/ 
(Pwd 1 (Pci/mg I kfci/pu) 1 

.’ u-a31, -4.2731+05 2.50011-04 1.200B-01 3.53031-06 9.5101-09 1.6008-04 
U-235 l-9661+04 . -U-234 '4.273mos 
l+-231_, O.OOOB+OO 

-2: mi-a3<ov,,:~ ~,oo~o.E;oo 
~~+Lt!@4~&. 6,.poolI+oo 
' *..A,,226 ~-:o.o~oK+po 

-=. w:qo- 0,0008+00 
-i-i* . _ - ij 

-- . &~.~;~~&~~.-~.-~: L -I -. _I, : , .;.-.-v;+.@ ,:;t-:: . 
. 3' 

2.500&04 1.200X-01 1.950E-05 4.74OE-07 9.030B-04 
2.600X-04 1.30OB-01 '8.7508-08 2.520B-10 8.930B-07 
l.lOOE-02 1.300X+00 4.760B-06 l.l90B-07 2.010%04 

i 5.300B-04 .3.?OOZ-01 .8.710B-OS_ 7.5708-10 Z.OIOB-06 
l.SqOPrO2,16.7OOB+OO, 4;53OE-05 1.260X-06_ 2.16OP-03' 
1-.100X-03. 7:9008-03 1.940%04 -~7.000&06. 1;040B-02 
6.7OOP-03 2.1OOII-02 4.1408-07 3.820X-09 1.43033-05 

. 

-- 

_‘> -- 
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l * RsK!aD-ImILD Prograe Output, version 1.50 12/06/95 lOr49 Page: o- 3 : 

Title * cham valve - past rsmadiatfon date 
nlp=%lt File I cvw2.DA.P 

+. 
I ': ~_. J '. Kouroet 5 
:,;-- Location:: Room: 1 x: 3.00 y: 3.00 ZI -0.05[al 

;,..: I? .: 
Oeo!natryr : Type: volume Arca:3.60B+Ol tmZ1 Direction: z 
mthway i: 

/: Direct Ingaation Rate: 0.000B+00 @lrl/hrl 
I< --- 2 Fraction ra1aarred to air: l.OOOB-02 
. . ,z 1 ‘, ?; .f’ - :a. 

. ,‘::& ._ -‘I-. r-:: -,. : . . 
'I-, / 
g2::: ;,J: 

-z ..,-=~ ~,~: 
1 contaminated moion. 1 

.':..', 
_-~ :y ,L$izaf-t : : Ntmber Of Regions: --a---- - 

3.. ; - : 1 . . ",_ _. Tbicknerr bl :l.OOB+Ol 
:9.00B-01 
:2.74B9Sm 
:l.OOB-01 
:Z.OOB-05 

E-01 

8 l ’ 

Rev. NO.A 
Date 

--@& Sheet No.- 
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&-,.:.;- 
s::r ., i. -. molida cbacmtration ~_ Does convet~ion Factors 

_ ‘. 

li 
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..-& 
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_%._ 
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l * --BUILD h-Wr= OUtPUt, VerSion 1.50 12/06/95 lo:49 Pager 0- 3 , 
Title : Qlew valve - poet remediation data 

9 ** 

Ill&W Pile : CVW.DAT 

Balme: 6 
L.ocation: : Rocm: 1 x: 3.00 yr 3.00 z: 2.Slhl 
Qecmetry:: Type: volume 
Fatiway :: 

Area:3.60x+Ol ha21 Direction: z 

Direct ILga%tion Rate: 0. ooos+oo Igm/hrl 
Fraction released to air: l.OOOB-02 

_' 
.'.. _ 
,_ . . . ..contawt 2: 

d.5 Region 
Number of Regions: 1 contaminetad Regioni 1 

: 1 
lllickne~* Icml :2.00B+00 

‘.+. ..>-.;..’ :_ a .- .I Dsnsity tghs31 il.SoB+00 
7 *v-, I.-. .' '_I.- 

T-y 7; "> 
a. .'" 

.‘. _ : " ..'<," ~.~_Ero_piO~ Ret*- ba/dayl :2.74X-06 
; ,._ .'*,,:A -'_; Poronfty 

::'i':;'- -',isc Bff ::Dfffiion [d/s] 
:1.00x-02 -._ 
:2.00X-05 . . 

I SL- ;r ~-~ I' ::1- .'.L ~, X+tiOi FraCtions(1):2.00B-01 ~_ .+:z-...-i (2):2.00B-01 
_ -,,.. "' : -. 

,: '.' 

‘. .‘-.-i-L. 

*:; 7.. <_ **,.-: 
_. 

~. ..,.‘ -4 

.: :' -_ 7; contarfnetionr I 
. . I?uf2~ide:Concentration 

- I &==yL 
- Dome camrsmion PACtOTO &g& 

Ingestion Inhalation Xxtsrnal xxternal Butmarmicm .i ., *,3xFa 1 

j : ,._. :,a --s....-"r 

Cl:236 -WgOB+Ol 2.500B-M_.1.2008-01 3.530x-06 9.510B-08 l.BOOx-0, : ..: : .A=:-L-L:':-., 
h--23$;&&4$OB+OO 2.5OOB-04. ~,ZOOX~~Ol:'l'l.95OX;os 1.740X-07 g.03OxZM I--;'-" ': 

Z-ii. 1 t .+,iMiA~.~~ 

~~U~??6-.;;r6,32PB+01 2.60OB-Oi 1.3001-01 6.750X-05 2.520x-10 6.930x-0, 
*> ', :.?A-i?i-. 0,000X+00' l.lOOB-02 .1.300X+00-'.4.760X-06 l.lPOB-07 2.010x-0, 

;.'~TH;230. T_$.bOOx+OO 5.300x-04, 3.200#~01 6.760X-06 7.570x-10 2.040x-06 
'&;~v,-227$.O.OOOB+OO 1.500X:02 6.700X+00 4.53011-05 1.260X-06 2.160x-03'::. .~?-tli.; 
&~~~~~~~,~$.06OB++oO 1-.100X-03. .?.900B-03 ‘l.940X-04~,c7.000X-06 l.040xT92~;&& 

~~O~.6.7OOx-O~:~~~~~OX~O2..4.140X-07~ 3.~20B-09:=1.43OB-o~;~~~~~~~-~~~ ,_. )L.--. _ _.: 
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Originator-Date 7/75/95 Calc. NO. I XWX-001 Rev. No. o 
Job No. 14501 Checked ./?f g Date $/s,/yr 

ubjectm for Chapman Valve Site Sheet No. I ofw\(QW 

PURPOSE 

These calculations are intended to support a preliminary hazard assessment to determine whether 
adopting supplemental cleanup criteria at the Chapman Valve site will provide a level of 
protection comparable to that expected from the use of standard cleanup criteria. 

In order to release a site for unrestricted use, DOE Order 5400.5 specifies that natural uranium 
metal surface contamination shall not exceed 5,000 dpm/lOO cm* averaged over 1 square meter 
(15,000 dpm/lOO cm* maximum) for fixed contamination and 1000 dpm/lOO cm* for removable 
contamination. In addition to surface contamination limits, limits for the concentration of 
uranium in soil are specified on a site-by-site basis. For sites similar to Chapman Valve, this 
limit is typically in the range of 35 to 100 pCi per gram total uranium. These limits are intended 
to maintain the radiation dose to any member of the general public to below 100 mrem per year. 
Within this dose limit, DOE Order 5400.5 has adopted the philosophy that radiation doses shall 
be maintained As Low As Reasonably Achievable (ALARA). 

An evaluation of the conditions at the Chapman Valve site, suggests that the use of release 
criteria other than those specified in DOE Order 5400.5 (i.e. supplemental limits) are capable of 
not only limiting the dose to any member of the general public to below 100 mrem per year, lrrt 
also to maintain doses sufficiently low as to meet the goal of the ALARA philosophy. The basis 
for this assessment are: 



1. Calculation Sheet 

On’gipatorLixl Efird wDate_2/7!%x Calc. No. 133 CV 001 Rev. No. o 
eject FUSRAP Job No. 14501 Checked - I&M Date ~&@/i-w 

ubject&mrd Assessment for Chapman Valve Site Sheet No. z ofH\f * 

DOE, 1990, Order 5400.5, Radiation Protection of the Publti Environment, (June) 

. . . Schleien, Bernard, ed., 1992. Thevs~cs and Scinta, Inc. 
Silver Spring, Maryland. 

* . s 
. . FUSRAP Technical Memorandum, No. 133-45-003, G,apman Valve Charactenzatlon 

. . 
.:- Waier, Philip R, Senior. Ed., &ans Burldmg Conwon Cost Data, R.S. Means Company, 

: ,,. i _ .) _’ -:- 1994. 
. A.’ ,_ rl_ . . 

:: :.: ::, I. : 5 : - ASS~ONS 
.-.. ,I ;. _-. 1: I Bldg. 23 at the Chapman Valve site is contaminated with processed uranium metal. U-238, U- 
:r. .z, . 234, and U-235 are present in their natural activity ratio of 1: 1:0.046. 
t- ; ~---T:~.s 
s.. Sd. 2. . ~..‘- I. ~’ ::A Among the principle exposure pathways - inhalation, ingestion, and external radiation exposure - .,,, ;rekLs& 

_- -I; i 4 ‘;,. t.:+ _ ; t; 
*v . ‘?.-.a :.z.z; .=-.i . =. the dose from inhalation far_ex&dsthe contribution from the other pathways. Therefore, exr&t 
.>...’ ” 

e 

~forstructural steel; only&~dose’&om inhalation is calculated in determining the supplementar 
m_?s-2s 

-. 5 
.$g; ‘. -~- :. .- ,.= lit&for each building component. In the case of the structural steel-&e highest amount of har&&+ $%$z’*” 

- 
_ contact with 

.C~_.~~_._. 
.:. con.taminat@.mate~al.is expected and the dose-has been calculated 

L-T: .-*/@,“~*1;&~*~ 
to~illustrate.,tl 

‘.:. m me worse case, me aose zoom subsequent mgestion Is well below 1 
i..=.‘i I:~~~.~~~~~~~~~~~~ “: :, : 12 

mrem: 
: I r ; ? r _ ~. p ‘“-*.r u:,ls. ~ ~.-E..~~i~&i~4J c . .._ ,.._ .-“-~.~~,~~~~:;~~~~~ -‘4s-a?ssx”s~~~ se. 

.- -I.;t?+@ -___ .-_ 
ingested radioactivity are taken from the ’ 

incorporate the dose f&m&&-li; 

osition ot:Bldg. 23 is demolition by a civilian 
gyt i’;,:: _I 

, ,,+TT;5qa~‘. hi*. ::’ __ _ _i 5,:.h+;,, m y$ly exposed mdwrdual as a result of residual y-t- ~~:11.~1”-;“:‘_’ _,, ._ ‘&,lio$&&y~woj@ &~{h$&tetical ?$$;$;L&$ i vl- 
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Sheet 
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settling velocity is taken to be 0.0075 cm-‘, the high specific gravity of U would probabiy result 
in a faster settling velocity). 

8. The dose calculations are presented for each phase of a hypothetical demolition in order to 
highlight the maximum exposure associated with each building component. This approach is 
conservative in that the likely scenario would entail rapid, mechanical, destruction of the 
structure (i.e. without individual phases) and subsequent removal of the debris. The latter tactic 
would to some extent quench potential airborne contamination as the structure is dropped. 

The hypothetical demolition phases representing each of the building components and significant 
conditions/assumptions are as follows. 

. . 
fDem&mn : Contamination is consolidated into built-up roofing material. Although the 

principal exposure pathway is inhalation of contaminated dust, exposure from this pathway is 
considered unlikely since the uranium is bound up in the composite roof material (asphaltic tar). 
The primary dust producing activities would be: destroying the roof with heavy equipment 
(allowing it fall to the ground); and, loading the roof rubble into trucks using heavy equipment. 
This scenario is plausible but conservative in that the roof contains asbestos and the likely 
scenario would involve appropriate asbestos controls - those controls would also mitigate re!sr:se 
of airborne radioactivity and worker exposure in general. 

~I 2 

I .~.j 
The contaminated portion of the roof covers an area of 12,567 ft2, the contaminated roofmg 

c &.h.!. : .‘q$ 

material is 0;75 in. ($0625 fi) thick; The density of the roofing material is taken to be I .5 g cmm3 
~_ _. _~ .-.* 

my 
(asphaltic tar). 

~. .~ *z>Az<+$ 
x _.e-. ,,. &. -. s-z/ 
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West Wall 
North Wall 
South Wall 

21,945 dpm/lOO cm2 
2,610 dpm/lOO cm2 
8,029 dpm/lOO cm2 

Contamination levels in side rooms between Bay 1 and Bay 8 are within release criteria (average 
contamination ranges from 274-1641 dpm/lOO cm2) and are not considered to contribute 
significantly to the dose calculated herein. 

. . 
Structural Sted DeglnlrhQa : Contamination is on the upper horizontal surfaces of the overhead 
metal structural steel (trusses) in bays 1 - 10 starting at the west wall. 

, 

_’ 

Demolition of Building 23 would likely include salvage of the steel. Because of the likelihood 
of significant contact with contamination by workers as the steel is recovered, decontamination 
of trusses will be performed. 

Decontamination will be sufficiently rigorous so that no airborne contamination would result 
from the exposed steel surfaces during demolition. Some areas, such as intersections of steel 
members, gusset plates, etc., are more difllcult to access and could be the source of airborne 
contamination as the trusses are removed. 

Follov+ng decontamination it is assumed that some of the contamination from inaccessible areas 
will be dislodged as the steel building framework is dismantled. The contamination on the 
inaccessible surfaces is assumed to be the same as the exposed surfaces surveyed during 
characte@ation, whi&was 6214 dpm/lOO cm?. The contamination is from deposited dust 
which i,s assutied to b&O. 1 cm thick. The surface area of the contaminated steel ~~ap~r&i&tel~ _ _ 
2060 R?. However, an engineering review of the structural layout of Building 23 has-disclosed 
that the surface area ofthq inaccessible portions of the steel is approximately 44.3 ftftL...’ ; I~._ :. T-f +-, _ _ _, :..;,.; ““-~s-aL;.> : .*:t;T,~;... ,+.CT: -.I .; lh.. :;;.. 

;;’ 
~~ _- -I-@ -. ) ,< .-. ._ .-ii’..., ~c:‘-. ~;~-. ;.:I, ‘..-~~~__l-:i-,.:,.-. ; . 1 :-- ~* .‘: ?-&~.,-.~&a~~&-~;~j i.w. J^ :;:; : :.-.’ -L, ,,--- :~~~~~~~~~~~~~~ ‘$ $$S 

’ ‘he primG ~xp&%~a&va$ are inhalation and &&ion. The activity gene&@& most E ” *--’ : _ 
airbomeMq$a@@t& will entail toppling the supporting beams and allowing the t&&s’tb’fal[‘. :. 
to &$&a where &&&~~~~&&quently he salvaged for scrap. It is &u&d &t’&kk 

-- ’ ; ‘:‘*’ -‘g 
, i- ~._ . . . 

.;, :.,. .,*, 
m-:7 fig 

= I p&g wij[& &Om& b Sk ae m&l fir -port. /&&me contamin~~i;;~~~ji~~~~~~d’-~~~~~,; <: ‘. 
i . ..^e. .i. .” ‘. 4.6. --&a.?+.: x.~~,;&+,. +-prq, ‘4”@ 4.: 

_ ., -,‘-’ +&(‘i)‘&~‘~&es fall to the ground; (2) the &.are cui: for transport;‘&, (3) The K&s a ‘;” L.r’;::TJ --:,i I ,A .~-~~%~‘:e+-~ . -~ - ~.T.ry*C = l-“_ ..I /f - ,. .-z; r. T asp- i =-. . ,> ,.,, .>,.i. ‘,2.,,..‘. -.. -. 
“.c$~:,T;-..-.,’ .*-.>‘p. - 1 trus%%&r& fellkd $~$x-Y short tlma frame, the co&&nated plume-.,f:: ;..;oir , ‘-f.d i- ~ . 
j. ahoy one @ssfa!lmgv$l not have dissipated 

:-’ 
whiri thb &it-tr& i$ &bgpk*di;‘&G &g :., -?’ 

t:..;.i: ‘FT..‘-- 
piume of &borne contamination will embody all the contamination press 

. ~ 1 jbGasrxY’-? +$$r- ;L ’ f c -. - ,;y;y-&., .&a$&-+ ‘, _ 
,,“J&%.;‘~~~~.~~~~~~..:~~.~,~~~~~~ - i i.;.wb- i _ i._ I 2 ,I 1, _ , .- .L - . Lriz, .;- 1 . -,. ‘.%y; I r-,. - 

co+mmatron (and subsequent ingestion) will occur as the-trusses are 
ti- r ;*t 1 ------P ad &m~<&f$%~?‘2~$ 2 -~ -.’ ; . ,. ., f ’ .’ ,,‘. 

,f I / & 
<9..-;*g .:.~;;~=‘&?&.+x -9 >% --+,+ i 1 f- 

‘. .;. t :s.;,s;tt. .t ,.1.- : ,&. 
,‘Ol ? ‘~;>;<y;“L.,+ .. -2. 

I’ ’ . .*‘: $‘&?~<~~~;~&~~ 
.4’ 3 _ .*\.+~,ps \. .*i ‘; 4~ -‘1* - A- ;,.,. Qr --‘k-m&‘~~-; .&T< : :f -.i;-’ f 

- 7*:-a- 1 

i-- 

:: _ L 

#$3&+-j ;-*y’ ~~~--‘~~>?-+e.~~~~~ 

s,:-~$x~~r of building 23 is &imposed q&&ely of3 
tre nc 

‘L?~.-i. ,i 

b l k, 

diff&~~~&d~~‘Y’:’ ~~:~&<~$&“~‘$, 
or V+XA block, each overlaid on ~c&re& b& &$~~&&r 40% .;’ y G ‘: 

.7 - .-J~.; - :-. ~+.*?ffN$k~ ,p .;$ &k&k& of wood blocks. Isolated &aminatiok h& &en found oh 
-’ .*a .s;.. 7; 

;$tiaceof.he~ fl&$oi;,‘in adhesive between wood blocks & gaps & fire b&k &d 
~e.-~--ll~~~~~~~~~-i~~\, 

&&bl+& &&?T-’ :‘,.u.‘:.;i:: 
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concrete base slab. Planned remedial activities include removal of the top layer (wood, brick, 
concrete) to expose the sub base for survey and any necessary decontamination. Survey data 
obtained at locations where contamination was known to be present gave the following (average) 
count rates. 

Concrete 
WOOCl 

20,912 dpm/lOO cm2 
9416 dpm/lOO cm2 

However, a composite sample made from 26 wood blocks systematically collected had an 
activity concentration of 1 pCi per gram. This concentration is near background levels and the 
Wood blocks will be left at the site after they are removed. 

., 

‘ . ~_~ 
-‘: _ .I 

ctic&~AN.. 
_: 

:;-; ‘..:- 

-( ,: .+ .*7;. ‘., -.&z?,> -” -*‘r;. -, 
.Y~ .~ . i Do*- 
~;r.~~-2,>.k*' f7,,. : .h. .'- 

1. ’ The volume of contaminated’built-up roOfing material is: .c--y -&_, ‘, ‘. 
( . . 

_ ~:. :. (12,576 t-+)(0.0625 fi) = 7.86 x 102 fi3 = 2.23 x lo7 cm3 $ .,<;,-.r- =z _YA 

&‘:- ‘-; _.. ., 2. The mass of the contaminated built-up roofmg material is: _ :~~~,,:rr,.;..‘L,~‘5.1,:aL:~~~~~ :.*,.,‘,,.i.;; z-c d;,r&+gs&&I +“: ?-- ;- -: -. (, 
2: f -<g . - ,. _,.L -z-T? __._ .f.. . . 5%: P>:c;,::L‘Z :;- :,yfT >:;z.e a. r_. *. 
‘. (.T*.$ ,. ‘f’,:l .‘. ,. 

**i.p~.: (223.x 107 &$(!.5 g c,m:3> = 3.35 x 107 g ,- - 

%ntaneous mass loadinn that would 
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The magnitude of the exposure will depend on the duration of the work. Because the roof is 
constructed of 3 in. thick wood plank in addition to the contaminated built-up roofing material, 
the volume of rubble associated with the contaminated area of the roof is: 

(7.86 x IO2 ft3 contaminated built-up material) 
+( 12,576 fk2 x 0.25 fi wood)= 3.93 x IO3 ft3 = 1.11 x 1 O2 m3 

If a front loader with a 1.25 m3 capacity is used to remove the roof rubble, the time required to 
remove the rubble (during which a worker is exposed) is approximately two 8 hr shifts. 32 hrs 
elapses, therefore, from the start to finish of the removal of rubble (two 8 hour shifts separated 
bY ! $,,W 

It is assumed that all dust would settle out between shifts, therefore, there would be no exposure 
to the initial plume after the first shift. If it is conservatively assumed that there would be no 

I. airborne reduction during the first 8 hr shift, the exposure to the worker would be: 

(1.71 pCi m”)(20 m3 inhaled per 8 hr shift) 
- 

= 34.2 pCi inhaled 
--. - : .Y* 

In addition to the initial plume of contaminated dust produced as the roof is demolished, there 

-“;=&j 
_ .,-&A 

would also be contaminated dust generated during removal of the roof rubble. 
_. 

This a&<ityis’ ?;YT:‘& 
comparable $ normal constmction activities and a standard (although very conse&@e$‘Iv&.I 
of 690 pg m is applicable. Agai+assuming the work will require two 8 &sJhiftsto complete, ,., 

-I- the calculated exposure would be: y+ ;-+~-c;:$ . . .i J _ W _- 
;,.;’ ‘2. i , -:-;“: y+; p--:1::.-‘. . ..-a&$ >‘..., ,. .s, . . _u-:: ., 

*^:“c ;:y;: -3 *c 

f“ ‘i ,z; :,‘.‘“ey, .I. ~ --i 

_ (8 x 10” g mm3X171 Pci K’M20 m3 shiftM2 shifts1 
I.’ -f-..< -. -5. a*& 

:. _ _ .‘i;:t ny:.,:,++g .- 

. 

; ,;: f y$;;> +-;;;, II .‘- ,_ *The total’inlialed actrvr from e initia 1~ y‘-;;,;t;;-. ;:,; $i,;+“r$gg&i, fo 



Cafcufation Sheet 

~ OriginatorLwLW~ I &Date 7175195’ ’ Calc. No. ;33k-001 

Job No. 74501 Checked R4 
eCt Valve Site Sheet No. 7of.m’ljah/ 

1. The concentration of contaminant in wall components is calculated as follows: 

Brick wall: 
Thickness 16 inches (40.64 cm) 
Effective density 1.62 g cme3 
Mass under 100 cm2 survey area 6,584 g 
Average activity in survey area: 

^ -/ 
West Wall 21,945 dpm/lOO cm2 (9,885 pCi/lOO cm2) 
North Wall 2,61Odpm/lOO cm* (1,176 pCi/lOO cm*) 
south Wall 8,029 dpm/lOO cm* (3,617 pCi/lOO cm*) 

*. 
Average concentration: 

West Wall 1.5 pCi g-’ 
North Wall 
south wall 

0.18 pCi g“ 
0.55 pCi g-’ 

Glass whtdows;U. 
-* 7 +-. ~. .~ 

.‘<: ‘; ,.c>7sf.~ .;>;, -“~i+&&~ y-1- ,, _ . . . -: 
l/8 inch (0.32 cm) 

- ._ . . .,i.- 
T- -. ’ 

: >-.q$!+j$$ 
e 

r>,-$ie’. ;. I.-L- >. ., .. - P 
m:;;< c@:~ ,&...;; ‘:‘> i .) -iMasStmder 100 cm survey area 83.2 g p-,: -.. *:L-/*>zpJ<* 

_ ~E%$.~..z+?+ Lwp~ -3’. ,* I 
-: Average actrvrty m survey area same for brick 

zaps”- .~:-.~,~~~.,~~~~~~~,,~~ 
-;r;.>-T _ c-i.. A. ;*ii - ‘. .I. .- r *.., I-:, y.++p..&+# 
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The total interior surface of each of the North and South Walls Bays 1 through 8 is 
approximately 4,224 ft2, of which approximately 2,304 t? is brick and 1,920 fi2 is glass. The 
mass of brick and glass in each of the North and South Walls is: 

(2304 i? x 1.33 ftX2.83 x 10” cm3 K3)( 1.62 g cm”) 
=1.40x10*gramsofbrick 

(1920 5? x 0.01 ftX2.83 x lo4 cm3 ft3)(2.6 g cmJ) 
= 1.41 x 106gramsofglass 

&e North and South Walls‘are thus 99.0% brick and 1 .O% glass and the weighted average 
‘_ 

concentrations of U are therefore: 

.-North Wall 
- _ : 

(0.990[0.18 pCi g-‘])+(0.010[14.43 pCi g-l]) =0.32 pCi g’ 

south Wall 
r. 

&-;;r: +& .- ,._ 

(0.990[0.55 pdi ~~‘])+(0.010[43.47 pCi g-l]) = 0.98 pCi 6’ 
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rubble, it is plausible that the work may go slower and a conservative value of40 m3 per hr is 
used. The approximate quantities of rubble are: 

West Wall 

(923 fiz x 1.33 fi thick brick) = 1228 ft3 (34.8 m3) 
(1020 fi2 x 0.01 ft thick windows) = 10.2 fi3 (0.3 m3) 

South and North Walls (each) 

(2304 k’ x i.33k thick brick) = 3064 fi3 (86.8 m3) 
(1920 f? x 0.01 fi thick glass) = 19.2 ft3 (0.5 m3) 

(_ :+$ __ ~_ __. .=._ -y-“-z ~-~- 
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For the purpose of this calculation, the accessible areas are assumed to be successfully 
decontaminated, and contaminated dust removed from the inaccessible areas by vacuuming or 
flushing with water. Therefore the only remaining contamination is the fixed contamination in 
the inaccessible areas, which is assumed to be similar to that measured in the accessible areas 
during the characterization. 

The average fixed contamination was measured to be: 

6214 dpm! 100 cm2 = 2799 pCi/lOO cm2 

The contamination on the steel is from settled dust. Assuming the dust is 0.1 cm thick and has a 
density similar to soil, i.e. -1.6 g cmW3. Therefore, the concentration of the contamination is: 

(27.99 pCi/cm2)/(0. 1 cm)/( 1.6 g cm”) = 174.9 pCi g-’ 

The intake ofradioactivity will depend on the duration of exposure and the concentration of 
contaminant. An engineering appraisal of the building plans for Building 23 have disclosed that 
there is approximately 74.1 tons of over head supporting steel in bays l-1 1. For this quantity of 
structural metal, salvage operations will take approximately five 8 hour shifts. 

A conservative mass loading factor,of 600 pg mm3 (DOIZl983) for construction a 
? result in the follow&g intakes’of uranium. ~. 

-. -_ -/ :. _ . . . . _..I .<+A ..~‘.., 
g< ;$&j<;. i ” _ .- - ‘F ~ 
~~~,~~., ;+,.";. - ~-*I '* .~ - 
3;;. --cc:+ -.. I ‘I ~- 

U-234 (85.5 pCi $I)(6 x, lo4 g $-3x” x 20 y3) = 5.13 pCi * 
~.~~;’ LT,:+,- U-235 (3$p(Ji gm X6x lOa 

.) .<, ..3.=..- _: ..y;rr, _ -~_i 

a‘,<:. .:, 
8rn )(5x20m)=0.23pCi ~ j_ .‘“y%” %# 

5 
4+r ..;i *. i _ - U-238 (85.5 pCi g-:)(6x 10 g m”)(5 x 20 m3) = 5.13 pCi , .,;;...: .-- l.‘~m-‘*: 2 _ -. -, . . . . -~ J ,, - . ;- ,;,-- __ _ ,; .-- ~,“s~~~~~~~i~L~~~;~~~.~~-~ 

:eition can be estimated bv assuminn a worker will in&&; 
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The resultant radioactivity intake is thus: 

U-234 = (85.5 pCi q-‘X2.4 g) = 205.2 pCi 
U-235 = (3.9 pCi g- )(2.4 g) = 9.36 pCi 
U-238 = (85.5 pCi g-*)(2.4 g) = 205.2 pCi 

The resultant dose! is: 

ii . U-234 = (205.2 pCiX2.6 x 10” mrem pCi“) = 0.053 mrem 
I*- .I U-235 = (9.36 pCiX2.5 x lo4 mrem pCi-‘) = 0.002 mrem 
_ . ‘~ i “. U-238 = (205.2 pCQ(2.5 x IO”’ mrem pCX’) = 0.051 mrem 

,_ 2.. 
.. ,. :‘. : 

p+$,I$?;; ,_ 
Total dose from ingestion = 0.11 mrem 

.~. ._ : 
The &al dose to a demolition worker from overhead s&l contan$nati& is thus 1.41 mrem I . . 

-,;, f  ,-;. 

I :-..‘.e-..;: -: .;,J: i 

.!.L”‘.. --’ i * ._ . . E. .__ 

L. ..;PI: _ (T;[c ; 

:.... ,__. -_ .;. ‘,“..” _ -1 . 
.‘P .:-a 2 

-.-I“ . 
. 

5 I ;’ 1. 
i.- 

The floor blocks will have been stockpiled in the b&l&g after&k removal frOm he qior: 
-. s*---&== -- ~-.:&+d?g.~+$ 

7; f.,.. 
:- 

=.Ji, .’ “- .:+~7 
L The,demolition workers CiR3t3SSlllIled to remove them similarly to the @er building mbble at R “y 

Pte Pfapproximal~~~~~~.~~.~~~~~e.volumepf~~~l~~~~~.~~~n~estimated ts ‘iJ;‘&&&j ~_wmov~@~ - 1~ ’ 
g~~~‘~~,.,~~.., ::: i; $ :, -. 7 ; ~.-+&g+ ;‘;.. .: ; 

- “---T !-;T.~-- ~ _. _li,, - .‘. . +~i~~g& 
_ ..:-:, =:- ” a:’ .i -.. L...- --c’-,“‘,- . Ty;;r.< r-r;: ~ :.*.?z %&>?5~ ,7 t: .- I .-:;@j k$sT~ 

,*- - ; .“’ fi”:.: :% ..,, P, --...~,T:,.; . . .~~~- 
,:. 

\Xd”SU p\-nfnr u .,.-=-?U”um -, ‘. . ., i,. 

ii*.‘,~~~. >,;‘ : 
I :*y (,_ . -‘ ; :- y ‘- :-f~-‘~=~~*~~~~.-lfi ; -Tc .:*7>;: :+-I~ 

F,;5”r; 1,:,-) 
.:. _,. , _ ; .;“_i.. “-;--. 2<&r&<*-; is., 

~~~~fs~~~ A%+ * 

p&“- 5 x3’ 
. i ...~-rr4,-~,~‘~~.~-.~~~~~~ .p- ‘.Fl. 

i 

.F’ e,-_ I’* . : UShlg the conse&tiv~ ma& loadinn factor of600 
7-.+-&3qy*z;:> >qy fg . .yc; ( ‘yh*-‘Ts, 

m,k’ 
‘-g ZC.> -- $<,- i .z 

~-~~~~~~~~~~~ 

.-t, .,:>a~<;.. F 
&d the &tamir&bn 

/ _ .#&-g&&&~?& 
~,&e&&, $-yz; 

.e airborne concentri 

responding radioa 



1. To estimate the total radioactive contamination expected in the building rubble that would be 
disposed of following demolition, the radioactive concentrations used to estimate the dose to the 
demolition worker is assumed to be in the rubble. 

Roof Material 
West Wall N;&.wa,l 

Sod Wall 
steel, 
Floor Blocks .i ,- .._,, 

Contammatron . . 

171 pci/g 
3.03 pci/g 
0.32 pCi/g 
0.98 pCi/g 
28 pCi/cm2 
1 pee 

Amount 

3.35 x lo7 g 
5.71 x lo7 g 
1.41 x lo* g 
1.41 x lo* g 
4.12 x104 cm2 
8.81 x lo7 g 

. . Tot&Actrvny 
5.73 x 1O’pCi 
1.73X108pCi 
4.51 x107pC~ 
1.38 x 10” pCi 
1.15 x lo6 pCi 
8.81 x 1Q’pCi 

.- 

Tctal radioactivity = 6.18 x 10’ pCi = 6.18 mCi 
-‘.-’ 

Assuming that rubble from the contaminated areas is l/3 of the entire building, the average 
concentration for the building rubble is calculated as: 

.__, _ ~_ ,~ -, L .^ ^. .g I  

~. 6.18 x 10’ pCi / (3 x 4.64 x 10’ g) = 4.44 pCi/g .-.:~ - m;,-r:- ~ 
:_ _ ;‘~~j _- ..;.; ,;.; __-.. --. -$ a* 2,: 2:: . _ ..“,, i ‘..Z? _ .:,A‘ ’ +;&&“;i;&>.~lL z_-- ;/+-&g*>*~+@;~’ 

~~ &&ts ..z :se.ay f ;.f’i ;T.~< 
~~Thi~%&trationis well below the urani&n~&$ contamination guideline range 35 to 108pCi i 1.. -~&&$j& 
per gram typically used with sites si&lar to Chapman Valve. Is~~~~~~~~~~~ce~~~~!~~o~~~~~~ :A _ __i*, ** i.Y.-*’ . id . . . -P.,..-. . _, _ . ,- ..~-i .I.. r-.>. . 

‘.~~~.~~-~~~?aclty_found mmariy-Fmmon build’mg j’&&&. Attachment 1 contams$ 
whrch hsts the natural radioactivity concentrations found in common bui&ng mam$ajs~~$%&& 
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iual uranium isotones would therefore be: 

e EPA’s~Reportable Quantities 
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The total mass of uranium is: 

U=9135g=20.1 lbs 

This value is well below EPA’s RQ values for uranium compounds (uranyl acetate, many1 
nitrate) with respect to chemical hazards. 

2 * . 
“_ 
. 

:7 CONCLUSIONS 
i- .-- --.q@&~+ .i __ . -. .__.~ Con-n&ation’on‘the roof and walls of Building 23 will not result in a radiation dose above 100 
: mremto any inember of the general public. The maximum dose to a hypothetical demolition 

worker is estimated to be 6.3 mrem, and offsite exposure to the general public would be much 
i ._- : , 7. b&&JB&kWcompr$es approximately 64%,of the mass of the contaminated portion of Building 

J ;’ -’ ‘;Z+“g natural(d) radhactivity found ih brick at the sit& & approximately 6.4 pCi per 
gram. The amount of radioactivitv added bv the surface contamination raneed from 0-t 8 to 1.5 

., :z.mdaic--r; _ _, _. . ..__ a+_~ - _. 

,. ’ : ;-@D--per gram; thus, the- contamination has only increased the radioact&ity naturally found in 
.F’ - jri$kJss than 23% Given the low radiation dose calculated to result from roof and WI &>.r.i- I ._l’* a’<.*- 
.‘<’ .I. :..-:- .,” ‘-.. _, ;-*; *..-- 
:<.+ ” 1 .-: 

.:.-.~~c~~p@~iqatio~~ (a+&~~@$ $Whes&calculations were very conservativb’&id li@&r:- ‘-r, 4 .&>&ggg+= .:: --. 
.‘; .& ,_ ‘. _ ?~SIti&a~$d the do?) suppleZ&tal l&its for &se buildjtig~comp-onedts scoGid & &e && as &e 

:..~+z=-~ 

--. T&~~&&cn levels &e~~&~&en{&j h{ @&j@ &on n& 6 p&f&&&~~ ,‘:1,;, ‘:f- ._~ I,: a-J;* 
<. i-;,rm.-b.z~~- . . _ , _ c L. _ .._~ -. !,,- :: &+p.~f&- 

.~.+m~, ‘-: (- _, -- 

5”’ - 1 L -_ 
gijy, 

%. . . + ‘.’ F y -~~:~~~~~=<~$n@$i~p -@~ performed-on overhead steel, 
: 

L -&&*~&$ .:. ork ” “-‘. . - it is expe+d t&xe ~qu!$$C+ignificant :- *:’ :.*.:=::: 
-.-:;+i_l,;‘:,, ____ 1 _-___ d-L’ co&t wttb contammatlon during salvage operations-. For thii reasoni a.~~~e;al-l~~~~~~~~~~~~~~~“~ _ ~.~~~~~~y~_~~+ :.?a ~- B .d&. , &.% . .: .* _ ., 

il 
‘-;l$O@,~ perfomjed to 

m.p;LIx’c’.=7L“. .-y ,... 1 ‘. _ 

of loose-n~~~~~:~-~.~.~ould 
;km&e~aji i&G o~*na~o*~~~.~~~.~~;,.~..~~~ 

preclude the cleaned ~IR&&~~‘~~c&~? 
: .-i?~~~ 

i:Lz;. ._ *:I. .~.~ ~. . .- . ..m... * 7 : .,-I I 
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Attachment 1 

Naturally Occurring Radiation iu 
Buildine Materials and Solid Waste 

2 :- 0.9 A 
.ji. .,. i -‘ji * Clay Brjck 3.0 14 1.2 A. ., 
gu -.p,‘*” j . . ,- L 

&pp ~;:;~-f~ .- .g?$ -, ,*‘.> ‘= ‘7: Sm~&ate Brj& 
0.2 0.2 0.1 A 

.Gm&.= 6.0 2.4 2.2 A 
FE, .- ..,.I , ;-s :a-? .~ Natural Gypsum 0.4 0.6 0.2 A 

‘.. . . z ;=r -y+*... Man&&red Gypsum C 30-40 B -.~- . .- 
T.7.C :, =.. --.--.I:.: ,- c 1 - 12 0.2 - 4.0 l.oil.2 .A .‘: ‘1. :; ; _ ,_,__ kj 
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EXECUTIVE SUMMARY 
for the 

Technical Study for Remedial Action 
at the Chapman Valve Site 

The former Chapman Valve property, currently owned by the Crane 
Company, 
in 1992, 

was designated for inclusion into DOE's FUSRAP Program 
A copy of the designation report along with DOE 

information about FUSRAP were prdvided to you at the May 3rd 
meeting. The characterization study of the site conducted in 
December 1994 confirmed that radiological contamination above DOE 
guidelines is confined to portions of the roof's western end, 
localized spots on the south and west exterior walls, and 
interior areas in the western end of Building 23. Based upon 
discussions with the property own.er, the future use scenario for 
Building 23 is demolition. There are no plans to occupy or 
utilize the structure in the interim. 

As outlined in the Technical Study, DOE residual contamination 
guidelines for the release of contaminated structures are 
contained in DOE Order 5400.5 (proposed rule 10 CFR 834), 
"Radiation Protection of the Public and the Environment.*! 
Although the Order is used by DOE to establish requirements for 
the control and cleanup of radiological contamination at FUSRAP 
sites, it is important to note that the basis for the Order was 
adopted from other regulatory sources such as the Environmental 
Protection Agency, Nuclear 
Commission on Radiological 
Radiation Protection. 

The guidelines for surface 
disintegrations per minute 

Regulatory Commission, International 
Protection, and National Council on 

contamination are specified in 
(dpm) per unit area (100 square 

centimeters). The guidelines applicable to this sit& are 5000 
dpm/lOO cm2 average, 15000 dpm/100cm2 maximum, and 1000 dpm/lOO 
cm* removable for alpha and beta/gamma emitting radionuclides. 
Soil (volumetric) guidelines for uranium are site-specific, based 
upon site characteristics and use. A site-specific uranium soil 
guideline has not been developed for Chapman Valve, .but values 
typically range between 50 and 100 pCi/g for total uranium. A 
site-specific uranium guideline was not developed because no soil 
contamination was identified. 
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Also outlined in DOE Order 5400.5 are radiation dose limits for 
members of the general public. The maximum allowable annual dose 
to a member of the general public is 100 millirem. As discussed 
in our meeting, DOE Order 5400.5 also allows for the application 
of supplemental limits if specific circumstances indicate that 
the cleanup guidelines are not appropriate for a given property 
or portion of that property. If the.cost of a remedial action is 
unreasonably high relative to the benefit that is achieved with 
removal of the radioactive material, supplemental limits*may 
be warranted. These limits must be shown to be protective under 
very conservative scenarios and the potential dose from the 
remaining residual contamination must be below the allowable dose 
limit of 100 millirem per year. 

B 
Average radiological contaminatioi levels in Building 23 on 
structural surfaces ranged 1000-29000 dpm/'lOO cm2 beta/gamma with 
isolated spots of elevated activity. Results of analysis of dust 
samples taken from interior trusses ranged from approximately 7 
to 8000 pCi/g U-238 with average levels of 870 pCi/g. The 
highest concentrations were observed on truss #2 and decreased 
significantly from west to east. Systematic analysis of roof 
composite materials collected from the western portion of the 
roof yielded average results of 83 pCi/g for U-238. 

Work plans for remediation at Chapman Valve include the 
decontamination of the west bridge crane, the mono hoist area and 
adjacent rooms, interior trusses i-7, and the concrete base slab 
in bays 1-8. In addition, debris located in the building's 
western end will be surveyed-for radiological contamination and 
either decontaminated for release or packaged for waste disposal. 
Areas in which we plan to take no action and utilize supplemental 
limits are the roof, interior trusses East of truss #7, interior 
walls, and the upper layer of flooring (wooden blocks). 

As demonstrated in the Technical Study, following DOE's 
remediation efforts at the site, the calculated dose to the 
hypothetical demolition~wmke-r from any residual uranium will be 
less than 10 millirem. This dose was derived assuming that the 
worker participates in the demolition of all structural 
components. in dddition, the assumptions used in the dose 
calculation regarding the exposure and the nature and extent of 
contamination are very conservative. This low dose and the 
remedial action approach will allow for the release and 
certification of the property for future use without radiological 
restrictions. i c 
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Introduction 

This technical study-contains information obtained during characterization activities at the Chapman 
Valve Site (CHV) in Indian Orchard, a suburb of Springfield, MA, in the southern region of the state. 
The former owner of the site, the Chapman Valve Manufacturing Company, produced special valves and 
manifolds during the 1940s for the Manhattan Engineer District and the Atomic Energy Commission 
(AK). During 1948 the company machined uranium metal for the Biookhaven National Laboratory, 
which operated under contract to the AEC. The site was transferred to the Crane Company in 1981, but it 
has been vacant since 1987, when the Crane Company discontinued manufacturing operations at the site. 

After uranium machining operations at the site wx completed in 1948, the machinery and equipment 
used in the operations, the floor of the machining area, and the remaining uranium cuttings, scrap metal, 
and sweepings were removed under the direction of the AEC. The walls of the area were washed with 
detergents to remove uranium residues and the building was effectively decontaminated to levels that were 
acceptable at that time. 

A site survey conducted by the Oak Ridge National Laboratory for the Department of Energy (DOE) in 
1991 (ref. 1) revealed that radioactive contamination above current cleanup guidelines, consisting 
primarily of uranium residues, rema>ted inside the building on portions of the floor, walls, and roof 
trusses. As a result of these findings, in December 1992, the DOE designated the CHV for inclusion in its 
Formerly Utilized Sites Remedial Action Program. 

A characterization survey was performed in December 1994. The characterization was perfomled to 
determine areas of contamination in building 23 and to obtain information necessary for remedial action 
planning. Sampling and survey locations for this effort were determined based on the findings of the 
1991 survey (ref. 1) and information gained from site visits prior to characterization. 

Standard analytical methods were used for analysis of the samples (ie. gamma spectroscopy for solid 
samples and alpha spectroscopy for liquid samptcs). 

Buildinp Descriotion 

Building 23 at CHV was constructed in 192 1 and is a one story masonry building with steel frame. The 
roof of the building is wood plank with a tar composite set on steel trusses. 
begun to fail and visible holes of varying size have developed. 

The roof of the building has 
All windows have been covered with 

insulation and aluminum siding on the esterior surfaces. 
with wooden blocks sealed in tar over a concrete sub slab. 

The floor of the building is covered primarily 
In areas were it has been necessary to replace 

the wooden blocks either firebrick or asphalt blocks are present. Several areas of the floor also contain a 
three inch lift of concrete on the sub slab. All Crane property surrounding the building is either paved or 
concrete escept for a small area just outside the west end of the building. 

Methodolonv 

The work direction for the characterization activities was contained in W&95-026, CharacteriLltion of 
Chapman Valve. 

To aid in identification of areas within the building the east-west support columns were numbered 1 to 30 
and the north-south columns were labeled AA, A. B. and C. The northwest comer of each section was 
designated as the name of that section or grid block and rooms were designated with the number of the 
northwestern most column number (see Figure 1). 

The overhead trusses near the roof were scanned to determine if they were above guidelines for alpha 
and/or beta-gamma contamination. The trusses in lhc building are comples back to back welded angles. 
A series of short trusses oriented north-south were spot surveyed approximately every 10 feet with no 
fewer than eight surveys per truss. A series of three trusses also run east-west the fir11 length of the 
building and rest on top of the north-south trusses. Due to the diffrcuity of reaching the east-west trusses 
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they were assumed to contain contamination equivalent to the north-south trusses. The survey was 
performed in a way as to determine if the truss was contaminated and not to determine exact portions of 
contamination on a-buss. In six elevated areas on separate trusses a dust sample was collected and 
analyzed for radiological parameters. A composite sample was also collected from an area determined to 
be radiologically contaminated and analyzed for TCLP metals including zinc and copper. 

Where it was possible to reach ceiling areas through the trusses the ceiling was scanned for 
contamination. If roof vents were visible from the ceiling then the vent was scanned to determine if it was 
above criteria. 

A Field Instrument for Detection of Low Energy Radiation (FLDLER) walkover was performed on the 
floors in the western half of the building. The walkover was abandoned because the shielding effect of the 
wooden blocks on the floor prevented detection of contamination between the wooden blocks and concrete. 
The areas around boreholes placed in the building were scanned along with the tops, bottoms and sides of 
concrete cores. 

The wooden blocks on the floor in the northern half of grid Al were removed and cltecked for 
contamination. Two composite samples were taken from the blocks. One sample was analyzed for 
radiological parameters and the othg sample was analyzed for TCLP total (metals,, volatile organ& 
semi-volatile organics, pesticides, herbicides), flashpoint, reactivity, corrosivity, and PC&. 

t 

The walls were scanned to determine if they were aboveguidelines for alpha and/or beta-gamma 
contamination. The measurements were single readings taken on grid intersections. Starting in the west 
end of the building and moving east the grid was 10 X 10 foot for the first 200 feet, 15 X 15 foot for the 
nest 100 feet, and 20 X 20 foot for the remainder of the building. 

Window sills and radiators were also scanned paying particular attention to horizontal surfaces. In 
elevated areas two composite dust samples were collected and analyzed for radiological parameters, 

Radiological samples were collected from both biased and systetnatic boreholes installed outside and 
within the building; sis (G) borehole samples were collected outside and 32 borehole samples were 
collected inside Building 23 (Figure 1). The location of biased boreholes was based on previous 
investigations from the 1991 site survey. Boreholcs estended to a minitnutn depth of three feet, or refusal, 
below the bottom of the concrete. RadiologicaI sa~t~plcs were taken in sis inch incretnents. In recording 
the depth of the sample, the measurement began at tlte floor surface not the elevation of the soil. For 
esampie, if the concrete was six inches thick the first sample was recorded as six inches to one foot. In 
addition, thethickness of the concrete for each borchole and the presence of any reinforcement tnaterial in 
the concrete was recorded. 

The sis inch sample increment from each boreholc with the highest beta/gamma reading as determined 
with handheld instrumentation was shipped and analyzed for radiological parameters and all others were 
archived. A chemical sample was analyzed for TCLP total (metals,, volatile organics, semi-volatile 
organics, pesticides, herbicides), flashpoint, reactivity, corrosivity, PCBs, and paint filter test. 

The different roof levels of building 23 were idetnilicd as roof RI through R5 from North to South. Direct 
measurements were taken and recorded on each accessible level of the roof to determine if contamination 
was present. In areas where the roof was not accessible front a manlift outside the building, cores were 
cut from inside and subsequently scanned and satnplcd. The samples were analyzed for radiological 
parameters. 

Drains for the roof of the building empty into the storm sewer. The drains were surveyed utilizing a sewer 
probe and samples were collected from two laterals that collect runoff from the building and at a 
collection manhole at the junction of the two laterals. The samples were analyzed for radiological 
parameters, 
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Steam trenches bisecting the buiiding (twb wiih a north-south arid one with an east-west orientation) were 
sampled at 15 foot intervals and composited. Three composites, one from each trench were analyzed for 
radiological parameters. 

Water and sludge samples were collected from various pits and sumps located throughout the building. 
The samples were analyzed for radiological parameters. 

An exterior FIDLER walkover was performed around the building esterior. It covered ail areas within a 
50 foot radius of the buildittg esterior. In areas \vltcre 50 foot estended beyond the property boundary or 
past a nearby building the propetty boundary or llte ttcarby building was the estent of the ex?et-ior scan. 
Survey readings were also taken under aluminum siding placed over the windows. 

Quality control was performed in the field on sampling and sutvey efforts and was based on standard 
sampling protocols. Informational chemical sampling performed in non-radiological areas did not include 
quality control samples. 

Residual Radioactive Contamination Guidelines 

DOE residual contamittatiou guid+es govert$ttg the release of property for future use are contained in 
DOE Order 5400.5. The criteria used in analyzing the data of this characterization effort for surface 
contamination was 5,000 dptn/lOO cmz average direct, 15,000 dpm/lOO cm’ masitttum direct, and 1,000 
dpm/iOO cm2 removable for alpha and beta-gatttttta. Soil guidelines for radiutn and thorium are 5 pCi/g 
averaged over the first 15 cm (G in) of soil below the surface and 15 pCi/g when averaged over any 15 cm 
(6 in) thick layer below the surf&e, escluding background concentrations. The soil guideline for uranium 
is a site specific guideline based on site characlerislics and use. A site specific uranium guideline has not 
yet been developed for CHV but lypically ranges bclweeti 50 and 100 pCi/g for total uranium. 

Radiological Results . 

Data results for specific locations are discussed in the following sections and tables containing data results 
are located in the appendices to litis technical study. Radiological results are located in Appendis A. 
detected chetnical results (undetected results are not shown) are located in Appendix B, interior sun’ey 
results are located in Appendix C, esterior survey results are located in Appendis D, and decontamination 
test results are located in Appendix E. A table is provided on pages 9 and 10 showing page tnmtbers of 
data tables. Numbers of data packages containing 11x results of the characterization are listed in an 
interoffice memorandum (ref. 2). 

Background 

Background radiological samples were collected at three locations, two off site and one onsite. Soil 
sample results averaged 5.1.0.98, and 3.7 pa/g for 238U, ‘32Tlt, and 22’%a respectively. The average 
esposure rate from the three background locations was 9.3 @/hr. Background samples were also 
collected from building nmerinl at the site and cm bc seen in Appendix A. 

Building Interior 

Floors 

The concrete cores and areas adjacent to each borcholc were scanned to determine if surface 
contamination was present on the concrete floor or wooden blocks. The areas around boreholes 3,4, ii. 
and 14 (Figure 1) eshibited cottlamittation near or above criteria. Spotty contamination was found on the 
floor in the west end of tlte building, ltowever it was dificult to determine contamination tltat existed 
under the wooden blocks because of the shielding c&c& of the block. 
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Ail wooden blocks and cottcrete removed front the Northertt half of grid block A-I were scanned to 
determine if any were elevated above surface crilcria. Approsimat$y 3 percent of the pieces were 
elevated near or above criteria. The average level of beta/gamma surface contamination was 9,416 and 
20,912 dptn/iOO cm2 for the elevated wooden blocks and.concrete pieces respectively. A wood block, 
wood block composite, and tar sample was also lnkctt for radiological analysis. The wood block samples 
were ground up and analyzed to obtain a vofutnclric activity and resulted in a ?J activity of 50.5 pCi/g 
for the biased wood bfock and 1.0 pCiig for the cotnposite wood block; The “*U results for the biased tar 
sample analysis was 7,891 pCi/g. 

Boreholes 

Boreholes were installed inside the building to dclcrtttine if subsurface cotttaminatiou esists at CHV below 
the floor of building 23. Thirty two boreholes wcrc ittstalled inside the building. Compared to the 
historical range of site specific uranium guidelittcs all soil samples were below soil guidelines and 
averaged 2.40,0.67, and 0.44 pa/g for ?J, 23’Tlt. and ‘%a respectively. 

Walls 

Results of the wall survey ittdicate~c~tttaminatiott above direct criteria in the main center portion of the 
building on a majority of lhe west wall, the north wall down to column 8, and the South wall down to 
column 8. The levels of contamination tend to ittcrcase with increasing height on tlte wall attd are 
pritnarily found on horizontal surfaces attd behind objects on the wall (i.e., conduit, radiators, pipes, etc.). 
Dust samples collected on tile North attd South wall cotttaitted uranium-238 activities of 14.8 and 97.2 
pCig respectively. 

Five wall fistures (radiators, electrical boses, etc.) were removed from tile wall and the wail was surveyed 
to obtain data front behind the listures. The tnasitttutn attd average beta/gamma result was 4,944 attd 
2,272 dptn/lOO cm2. 

Contamination above surface criteria was found ou 111c walls in rooms Bi, B2, B4, B7, and B8 on the 
South side of the building. The cotttantittatiott was ttot as widespread as the center portion of the building 
and levels of contamination were lower. The ~11s in tltc rooms on the North side of the building were 
not contaminated. 

Overheads 

The trusses in the center portiou of the building cotttititt contamination above direct criteria down to 
apprositnately truss 12/13 and elevated readittgs below criteria down to truss 17. Dust samples were 
collected on trusses 2,3,5, 7. and 19. “*U aJlZli)‘tiCili results for tlte dust samples were 8,143; 103; 14.1; 
55.8; and 6.9 pCi/g on trusses 2. 3.5, 7, and 19 rcspcclively. 

Contamination above surface criteria was fouttd in rooms Bi, B2, B4, B7, and BS on the south side of the 
building in the overheads. The contamination was ttot as widespread as in the center pottiou of the 
building and levels of contatttittalion were lower. A single sun*ey result esceeded surface criteria in the 
rooms ou the north side of the building in room AA- 1. 

Bridge Crane 

The top horizontal surface of Ilte bridge crane located in grid AA-25 was contaminated above criteria to 
levels up to 28,973 dptdi00 cm’. The cotttatttittatiott was highest near the center of tire crane, A second 
crane located farther east in ihc building was ttol cottlatnittated above direct or removable criteria. 
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Sumps, Pits, Trenches, and Tunnel 

All sediments and water samples collected from sumps. pits, trenches, and the tunnel were below 
applicable guidelines. Maximum water sample results were.6.4,~0.72, and 0.15 pCi/l and masimum 
sediment sample results were 10.9, 1.2, and 1.7 pCi/g for ?J, 23?l~, and **%a respectively. 

Building Exterior 

Grounds 

Results from an exterior walkover out to 50 foot from the building were all near background and did not 
indicate the presence of any contamination. 

Boreholes 

Boreholes were installed outside of the building to determine if subsurface contamination exists at CHV 
outside and in the vicinity of building 23. Six biased boreholes were installed and the locations were 
determined based on historical information and photographs. All esterior soil samples were near 
background, below guidelines. and. aLeraged J 9.0.67. and 0.49 pCi/g for =‘U, 232Th, and 22’rRa 
respectively. 

Surface 

The exterior north and south wall survey results indicated elevated radiological conditions; however, 
escept for a single reading on a window sill on lhc south side (10,743 dpm/lOO cm’) the readings were 
below direct and removable criteria. 

Survey results from the east wall of the building did not indicate the presence of any contamination. 

The exterior west wall sumey results indicated clcvatcd radiological conditions: however, except for a 
single reading on a window sill (8.117 dpm/lOO cm’) &he readings were below direct and removable 
criteria. The elevated readings were primarily located near the lower southern most window that 
contained an eshaust to a uranium chip burner during the uranium processing in the 1940s. 

Survey measurements were also obtained from behind aluminum siding that had been placed over the 
exterior side of the windows. All readings were below direct and removable surface criteria except for a 
reading taken near the location of the chip burner cshaust. The beta\gamma resuit at this location was 
6,418 dpm/lOO cm’. 

Storm Sewers 

All building and roof drains exit the building on lhc north side and are collected in two lateral storm 
sewers parallel to the north wall of the building. T11c huerals drain to a collection basin located outside 
the building at approsimately Grid a-24. The scwcr then runs north through the rest of the Crane 
property where a grease and sediment trap is located. Samples were collected in each lateral, at the 
collection basin, and at the grease/sediment trap. Mnsimum sediment and water sampling results were 
3.3,0.85, and 0.44 pCi/g and 2.7, 0.21, and 0.47 pCi/l for *?J, 232Tll, and “‘%a respectively. All 
samples collected from the storm sewer system al CHV were below guidelines. 

The drain pipes from the roof were accessed in three locations and a sewer probe was’snaked down the 
pipe. A total of 36 feet of pipe was scanned at OIIC foot intervals. Measurements were elevated above 
background (18 CPM) and averaged 21.8 CPM with a masimum of 48. i CPM. Due to the inability to 
source check the sewer probe it is not possible IO dcicrmine definite contamination levels. The numbers 
resulting front the survey of the drain lines indicate only that the drain lines contain contamination above 
background. Further investigation will be necessary IO determine if contamination above guidelines esist 
in the pipes. 
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Roof 

Survey results of the 11 cores from roofs R2, R3. and R4; survey results from roof Rl and R5; and 
FIDLER measurements indicate contamination present to levels as high as 146,722 dpm/lOO cm*. Roof’ 
Rl is contaminated above surface criteria down to approximately column 5, Roof II2 is contaminated 
above surface criteria down to approximately colunu~ 6. Roof R3 is contaminated above surface criteria 
down to approximately cohmm 9, and Roofs R-I and R5 are contamintited above surface criteria down to 
approximately column 12. 

Three biased samples of roof material were collected in areas where survey results indicated the presence 
of contamination. The average sample results for YJ, 23’Th, and **&I were 116.0.97, and 0.64 pCi/g, 
respectively. Eight systematic samples from the roof yielded a maximum and average 23aU result of 213.8 
and 83.2 pCi/g. 

Core sample and survey results indicate that contamination is present in the tar composite and not in the 
roof planks in areas were the roof is in good condition. However, in areas were the roof is failed and 
water has been allowed to pass through the wood lhc rotten wood is contaminated as high as 942.8 pCi/g 
for =*U. 

Decontamination Tests 
L 

Truss Test 

A decontamination test was performed on three lrusscs by hand brushing known areas of contamination 
with a wire brush. After light brushing additional measurements indicated that the areas tested were 
cleaned to levels below direct and removable surfitcc criteria, for example on truss 2 the initial reading of 
32,277 dpm/lOO cm* was cieaned to 1,397 dpm/lOO cm’ . 

Paint Test 

At twelve locations in the western end of the building. measurements were taken before and after paint 
removal on the interior walls. At all locations but two. the level of contamination fell significantly after 
paint removal except at locations 2 and 7 where the second measurement was slightly higher or equal to 
the first measurement. At locations where inilial readings were high (for e.sample, location i 1 where 
initial readings were 50,015 dpntil00 cm’) the second measurement after paint removal remained above 
direct criteria (in the case of location 11,26,102 dpm/lOO cm*). For the 10 locations where a decrease 
occurred after paint removal, the decrease in beta/g;tnmta measurements averaged 6 1%. A similar 
strategy was utilized during a data gap sampling cK0t-t at 10 locations. Of the 10 locations all decreased 
escept location 7 where there was a slight increase after paint removal. Similarly to the initial paint test 
thereadings after paint removal decreased by an average of 66%. 

Chemical Results 

A dust sample obtained from contaminated tnascs in the west end of the building was analyzed for TCLP- 
metals, copper, and zinc. Analytical results wcrc below RCRA guidelines for metals. 

A soil sample from borehole 1 was analyzed for TCLP-total reactivity, flashpoint, corrosivity, PCBs and 
paint filter, Results indicate that the soil in the sample does not contain RCRA constituents or display any 
RCRA characteristics. 

Roof material was compositcd from the contaminated roof cores and analyzed for TCLP-total, reactivity, 
flashpoint, corrosivity, PCBs. and TOX. Results indicate that the roof material in the sample dots not 
contain RCRA constituents or display any RCRA characteristics. 
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Paint chips collected during the characterization were analyzed for TCLP lead and cadmium. Analytical 
results were below applicable RCRA guidelines for the paint bn the walls but paint from the overhead 
crane, electrical boxes, and structural steel failed. Based on these sampling results the wall paint is not a 
RCRA waste but the crane, electrical bos, and structural steel paint may be a RCRA waste. 

Bulk asbestos sampling indicated asbestos in the composite roof of 3% and in insulation in an electrical 
box of 40 to 50%. 

Summar\! 

Characterization findings indicate the presence of contamination in the western end of building 23 at 
CHV (see Figures 1,2, and 3). These findings are in agreement with historical process information 
obtained during characterization activities from a former Chapman Valve supervisor. According to the 
supervisor a temporary wall was constructed across the center portion of the building from floor to ceiling 
between columns A-7 and B-7. this is also the location in the building where contamination on the walls 
begins to decrease significantly. There was also a chip burner located in the southwest comer of Grid A-l 
that eshausted to the atmosphere out a nearby window. The eshaust location and the shape of the roof of 
the building would tend to deposit more contamination on the south roof than the north roof as the survey 
results indicate. The uranium storag area was loettcd in room B-4 and this room contained the concrete 
cores that were elevated. 

Levels of contamination decreased front west to cast in the building and survey and sampling results from 
the east end indicated near background radiological conditions. The esterior of the building escept for the 
roof and several locations on lhe exterior west and south walls indicated near background radiological 
conditions. 

Chemical sampling results indicated the presence of lead paint on the cranes, electrical hoses, and 
structural steel. If removal of the paint is required. appropriate RCRA regulation will be addressed. Bulk 
asbestos sampling was positise for the composite roof material and electrical box insulation. 

Results from decontamination tests indicrited that llrc majority of the contamination on the walls was 
removed with the paint. Contamination on the 1 russcs was significantly decreased after light brushing. 
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CONCLUSIONS .*-- 

Contamination on the roof and walls of Building 23 will not result in a radiation dose above 100 
mrem to any member of the general public. The maximum dose to a hypothetical demolition 
worker is estimated to be 6.3 mrem, and offsite exposure to the general public would be much less. 
Brick comprises approximately 64% of the mass of the contaminated portion of Building 23. The 
natural (background) radioactivity found in brick at the site is approximately 6.4 pCi per gram. 
The amount of radioactivity added by the surface contamination ranged from 0.18 to 1 S pCi per 
gram; thus, the contamination has only increased the radioactivity naturally found in brick less than 
23% Given the low radiation dose calculated to result from roof and wall contamination (and the 
fact that these calculations were very conservative and likely over-estimated the dose) supplemental 
limits for these building components should be the same as the contamination levels there at present 
and no remedial action need be performed. 

If no decontamination is performed on overhead steel, it is expected there would be significant 
worker contact with contanii&io~ during salvage operations. For this reason, a general 
decontamination of overhead steel should be performed to remove all loose contamination. 
Removal of loose contamination would preclude the cleaned areas as a source of airborne 
contamination. 

! 
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paint removal except at locations 2 and 7 where the second measurement was slightly higher or equal to 
the first nmasuremcnt. At locations where initial readings were high (for example, location 11 where 
initial readings were 5O.OI5 dpm/lOO cm’) the second measurement after paint removal remained above 
direct criteria (in the case of location 11,26,X02 dpmllO0 cm’). For the 10 locations where a decrease 
occurxd after paint removal, the decrease in beta/gamma measurements averaged 61% A similar 
strategy was utilized during a data gap sampling effort at 10 locations. Of the 10 locations all decreased 
except location 7 where there was a slight increase atter paint removal. Similarly to the initial paint test 
the readings after paint removal decreased by an average of 66%. 

A dust sample obtained from contaminated trusses in the west end of the building was analyzed for TCLP- 
me&&, copper, and zinc. Analytical results were below RCRA guidelines for metals. 

A soil sample from borehole 1 \kas analyzed for TCLP-total, reactivity, flashpoint, corrosivity, PCEts and 
paint filter. Results indicate that the soil in the sample does not contain RCRA constituents or display any 
RCIU characteristics. 

Roof mate& was composited from the contaminated roof cores and analyzed for TCLP-total, reactivity, 
flashpoint; corrosivity, PCBs, and TOX. Results indicate that the roof material in the sample does not 
contain RCRA constituents or display any RCIU characteristics. 

Paint chips c&c&d during the characterization were analyzed for TCLP lead and cadmium Analytical 
results were belo~~.applicable RCRA guidelines for the paint on the walls but paint from the-overhead 
crane, elec&al boxes, and structural steel failed. Based on these sampling results the wall paint is not a 
RCRA waste but the crane, electrical box, and structural steel paint is a RCRA waste. 

Bulk asbestos sampling indicated asbestos in the composite roof of 3% and in insulation in an electrical 
box of 40 to 500/a 

Characterization findings indicate the presence of contamination in the western end ofbuikiing 23 at 
CHV (see Figures 1,2, and 3). These findings are in agreement with historical process information 
obtained during characterization activities from a former Chapman Valve supervisor. According to the 
supetvisor a temporary wail was constructed across the center portion of the building from fioor to ceiling 
between columns A-7 and B-7, this is also the location in the building where contamination on the walls 
begins to decrease significantly. There was also a chip burner located in the southwest comer of Grid A-l 
that cxbaustcd to the atmosphere out a nearby window. The exhaust location and the shape of the roof of 
tbc building would tend to deposit more contamination on the south roof titan the north roof as the sutvey 
results indicate. The uranium storage area was located in room B-4 and this room contained the concrete 
cares that wcro elevated. 

Levels of contamination decmamd from west to east in the building and sunq and sampling results from 
the east end indicated near background radiological conditions. The exterior of the buikling except for the 
roof and several locations on the exterior west and south walls indicated near background radiological 

,, , 

urudmrd steel. If removal of the paint is required, appropriate RCRA regtdation will be addressed. Bulk :r ___ ;;; 
,-: -“- adstos Fpling was, posftive for the composite roof material and da$cal box insulation.. ‘.~.:-c> _.... ~ ,ag;=--.cc..:,.: : r. ._ . . . -.. ,-..: I -.,...G;>+- ,;--.;. ., ; I _ ’ : -<“.:$f> : ;-- +L$$.f$ 

Results fmm decontamination tests indicated that the majority of the contamiMtion on the walls was 
,mnovul with the paint. Contamination on the trusses was signifi’i decrca4 a!ler light brushing, 
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ABSTRACT 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
National Laboratory conducted a radiological survey at Building 23 (Department No. 40) 
at the former Chapman Valve Manufacturing Company, Indian Orchard, Massachusetts- The 
survey was performed in August 1991. The purpose of the survey was to determine whether 
the property was contaminated with radioactive residues, principally 238U, as a result of work 
done for the Atomic Energy Commission (AEC) during the 1940s. The survey included a 
gamma scan, a beta-gamma scan, and measurement of alpha activity; measurement of direct 
and removable alpha and beta-gamma levels; and the collection of soil, dust, debris, and 
smear samples for radionuclide analyses. Survey emphasis was on interior floors, walls, and 
overhead beams. 

Radionuclide analysis of soil, dust, and debris, and analysis of smear samples indicate 
that residual =IJ attributable to former AEC-supported operations is present at this site. 
Elevated levels of radioactivity were particularly evident on the floors and walls in the 
western part of the central area of the building (grid blocks Al through A6). Concentrations 
of aLI in dust samples collected from overhead beams exceeded DOE guidelines in grid 
blocks Al through Al4 and remained elevated in grid blocks Al5 through A19. Dust on a 
movable overhead crane in grid block AZ3 was well above the guideline, probably because 
the crane had at some time been located further west. Some contamination was evident in 
grid blocks Bl through B5, but clutter and debris in this area prevented a thorough survey. 
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Results of the Radiological Survey at the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts 

(cIOool)* 

INTRODUCTION 

The Chapman Valve Manufacturing Company in Indian Orchard, Massachusetts, was 
one of many companies performing work associated with the development of nuclear energy 
for defense-related projects during the 1940s. This work, conducted under government 
contract to the Manhattan Engineer District (MED) and the Atomic Energy Commission 
(AEC), included the procurement, storage, and processing of uranium oxides, salts, and 
metals, and the subsequent machining of these products. As a result of these activities, 
equipment, buildings, and land at some of the sites became radiologically contaminated 
resulting in low levels of contamination on the properties. At contract termination, sites 
used by contractors were decontaminated in accordance with the standards and survey 
methods in use at that time. Since the original assessments, radiological criteria and 
guidelines for the release of such sites for unrestricted use have become more stringent. In 
some instances, records documenting decontamination efforts cannot be found, and the final 
radiological conditions of the site cannot be adequately determined. As a result, the 
Formerly Utilized Sites Remedial Action Program (FUSRAP) was established in 1974 to 
identify these formerly used sites and to reevaluate their radiological status.’ 

The radiological survey detailed in this report was performed under the FUSRAP 
program at the site of the former Chapman Valve Manufacturing Company. Chapman Valve 
was a principal supplier of regular and special valves and manifolds for the MED and the 
AEC. Records also indicate that Chapman Valve, under contract with Brookhaven 
Laboratory, machined uranium metal during the period January through November 1948. 
In a letter dated January 9, 1948, shipment of approximately 26 tons of extruded rods was 
directed to a Chapman Valve facility in Indian Orchard, Massachusetts. Machining 
operations may not have started until May 1948. One AEC memorandum indicates that 
Chapman Valve may also have conducted rolling operations on the uranium metal. The 
health and safety program for this work at the Chapman Valve facility was set up by the 
AEC2 

There was a fire in the restricted area of the AEC project, probably in June 1948. The 
exact nature of the fire and extent of the damage is unknown. The involvement of uranium 
metal in the fire is suggested by a Chapman Valve letter dated January 19, 1949.2 

*The survey was performed by members of the Measurement Applications and Development Group of 
the Health and Safety Research Division at Oak Ridge National Laboratory under DOE cxxxract DE-ACOS- 
8401321400. 
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After the contract work was completed, Chapman Valve had in their possession over 
27,000 pounds of metal scrap, oxides, and sweepings. Termination of these operations is 
indicated in a Chapman Valve letter dated November 81948, which requested termination 
of AEC film badge services. All radioactive residues and contaminated materials were 
surveyed by the Brookhaven Medical Croup and shipped off-site. The actual shipment date 
is unknown, but the shipment probably took place in December 1948.2 

A former Chapman employee recalls that in 1947 Chapman set aside approximately 
one-third of Department No. 40 at the Chapman site, 203 Hampshire Street, Indian 
Orchard, Massachusetts, for the machining of uranium rods for Brookhaven Laboratory. The 
“set aside” portion of the building measured approximately 200 by 60 ft and was separated 
from the remainder of the building by a floor-to-ceiling wooden partition, which has since 
been removed. Chapman became part of the Crane Company in 1959. The building that 
contained the uranium operations has been vacant since Crane discontinued all 
manufacturing at Indian Orchard early in 1987.3 

In August 1991, a radiological survey was conducted at the former Chapman Valve 
Manufacturing Company by members of the Measurement Applications and Development 
Croup of the Oak Ridge National Laboratory (ORNL) at the request of the U.S. 
Department of Energy (DOE). The survey and sampling at this site covered selected areas 
outdoors and accessible areas inside Building 23 (formerly Department No. 40, Fig. 1, p. 10). 
Survey emphasis was on interior floors, walls, and overhead beams. 

SCOPE OF THE SURVEY 

The radiological survey included (1) a surface gamma scan of the floor and walls in all 
accessible areas inside the building and a gamma scan of the ground surface in selected 
areas outdoors; (2) measurement of surfak and l-m gamma exposure rates at the center 
of the north and sonth sections of main-bay survey blocks; (3) a beta-gamma scan of dose 
rates in accessible areas of the floors. and walls inside the building; (4) measurement of 
alpha activity levels at selected locations; (5) collection and radionuclide analysis of 26 dust 
and debris samples from overhead beams, 1 from a high-wall window sill, 1 from floor debris, 
and 2 from a concrete floor anchor; (6) ineasurement of direct and removable alpha and 
beta-gamma levels at 31 locations inside the building; (7) collection and radionuclide analysis 
of 2 soil samples ‘outside the building.. It ‘was jhdged,.unsafe to conduct a survey of the 
deteriorating roof. :. ., ‘. 

” StiiVEY METHODS 

A comprehensive description ,of the survey methods and instrumentation used in this 
survey is given in Procedures Mali for the ORiVL, Radiologic& &.uvey Activities (RASA) 
Program, ORNIJI’M-8600 (April 1987).4 . 

Tb facilitate reporting of results, the east-west support columns and overhead beams 
in Building 23 were numbered ‘1 to 31 (Fig. 2, p. ll), and the north-south columns were 
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labeled AA, A, B, and C, dividing the building into a series of survey blocks. The northwest 
comer of each survey block was designated as the grid block identifier. 

Using a NaI scintillation probe connected to a Vxtoreen ratemeter, surface gamma 
levels were recorded for accessible areas of the floor and walls inside the building and in 
selected areas outdoors. The detector was held approximately 2 in. above the floor/ground 
surface, and measurements were recorded and then converted to a. Using a Geiger- 
Mueller pancake detector, beta-gamma levels were recorded and then converted to mrad/h. 
Alpha levels were measured at selected locations with a Bicron ratemeter connected to an 
ORNL ZnS scintillation probe and were then converted to dpm/lOO cm2. 

Dust and debris samples were collected inside the build% from areas where residuals 
may have been deposited, these samples were analyzed for Ra, =%, and =IJ. Smears 
were obtained from selected surfaces to establish transferable alpha and beta-gamma activity 
levels. Soil samples collected outdoors to depths of 15 cm were analyzed for %Ra, =?I%, 
=%J. 

SURVEY RESULTS 

DOE guidelines are summarized in Table 1 (p. 30). Typical background radiation levels 
for Massachusetts are presented in Table 2 (p. 32). These data are provided for comparison 
with survey results presented in this section. All direct measurement results presented in this 
report are gross readings; background radiation levels have not been subtracted. Similarly, 
background concentrations have not been subtracted from radionuclide concentrations 
measured in soil, dust, and debris samples. Removable radioactivity levels (smears) are 
reported as net disintegrations per minute (dpm) with background subtracted. 

Current photographs of the site are shown in Figs. 3 and 4 (p. 12). 

GAMMAEXPOSURERAIEMEASuIE@NTS 

Results of gamma exposure rate measurements .at Building 23 are shown in Figs. 5 and 
6 (pp. 13 and 14). Gamma exposure rates tit 1.m above the floor in the center of the north 
and the center of the south sections of grid blocks Al through A30 (Fig. 5, p. 13) ranged 
from 5 to 11 @; surfa& exposure rates at the same points ranged from 5 to 13 a- A 
gamma scan (Fig. 6, p. 14) of accessible floor and wall surfaces showed that, generally, 
highest gamma levels were associated with bricks, concrete, and other such naturally 
radioactive materials used in paving and building construction. Gamma levels in the east end 
of the building were near typical back@ound levels for Massachusetts (Table 2, p. 32); 
however, some gamma exposure rates in the west end, of the building were definitely 
elevated: 30 m on the north side of the .west entrance, 32 @/h in grid block Al, and 
26j.JUhingridblockAS. 

I 
I 
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BETA-GAMMA DOSE RATE MEAS- 

Ranges of beta-gamma dose rates measured in grid blocks at Building 23 are shown in 
Fig. 7 (p. 15). Highest beta-gamma levels were 4 and 2.9 mrad/h found in grid blocks Al and 
A2, respectively. Beta-gamma dose rates exceeded background levels of 0.02 to 0.08 mrad/h 
in grid blocks Al through A6, A8, A9, All, A13, Bl, B2, and B5. 

DIREKX’ AND REMOVABLE ALPHA AND BETA-GAMMA RADIOACIIVITY 

Direct alpha and beta-gamma activity levels were measured at 30 locations in grid 
blocks Al through A17. R&t&s are given in Table 3 (p. 33). Directly measured alpha 
activity ranged from below the minimum detectable activity (MDA*) to 2900 dpm/lOO cm2 
with 15 locations showing measurable alpha activity. One measurement exceeded 
1000 dpm/lOO cm2. Directly measured beta-gamma activity ranged from 0.02 to 4 mrad/h 
with 15 locations showing measurable beta-gamma activity. Four measurements exceeded 
the DOE guideline of 1.0 mrad/h in a loo-cm2 area. 

After recording the direct measurements, the locations were smeared to determine if 
removable activity waspresent. Results from smear analyses (Table 3, p. 33) indicate no 
removable beta-gamma activity above the instrument-specific MDA*; removable alpha 
activity was above the instrument-specific MDA in 4 of the 30 smear samples. 

SOIL AND INDGOR DUST AND DEBRIS SAMPLES 

Radionuclide analysis was performed on 2 outdoor soil samples and 32 indoor dust and 
debris samples. Samples locations are shown on Fig. 8 (p. 16), and analytical results are 
listed in lhble 4 (p. 36). Soil concentrations of 2XRa (0.3 and 1.0 pCi/g), 23?lh (0.4 and 
1.4 pCi/g), and 238U (c 1.4 and 1.9 pCi/g) were similar to typical background concentrations 
for Massachusetts (Table 2, p. 32). 

Concentrations of 226Ra, 232Th, and 238 U in dust and debris samples ranged from 0.16 
to 0.75 pCi/g, 0.11 to 0.8 pCi/g, and 6.0 to 36,000 pCi/g, res ectively. 

P 
(Elevated 

concentrations of uranium sometimes mask the true concentration of %Ra; in these cases, 
concentrations of 226 Ra are reported as less than (<) the minimum concentration that can 
be detected by the analytical procedure in the presence of elevated uranium.) Highest 
concentrations of 238U (36,000 pCiig) were found in dust deposited inside a concrete floor 
anchor located underneath the wooden flooring of grid block A5. Uranium-238 
concentrations of 240 and 120 pCi/g were found in floor debris samples (Ml1 and M31); 
chips from the brick facing of column B2 (M32) contained 900 pCi/g %LJ. Uranium-238 
concentrations in dust samples from overhead beams were converted from pCi/g to 
dpm/lOO cm2 in order to compare these values with DOE guideline values for removable 

*The instrument-spe cific minimum detectable activities (MDAs) for directly measured and removable alpha 
radiation levels are 25 and 10 dpm/lOO cm’, respectively. For directly measured and removable beta-gamma 
radiation levels the MDAs are 0.01 mrad/h and 200 dprn/lOO cm2, respectively. 
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surface contamination (Table 1, ’ 
from overhead beams contained 

p&30). Table 5 (p. 38) shows that 17 of 23 dust samples 
U at concentrations ~100% of the DOE guideline of 

1000 dpm/lOO cm2 for removable surface contamination (Table 1, p. 30). 

Two dust samples, Ml0 and M31, were selected for uranium isotopic analysis to 
determine if the uranium content was normal or enriched. Normally, uranium contains 
0.711% =‘U. Uranium in which the 235 isotope concentration has been artificially increased 
above the normal level is called enriched uranium. Sample Ml0 contained the normal 
percentage of 235U; sample M31 had been slightly enriched to 2.16% 23sU. 

Radiation measurements prior to and after collection of dust and debris samples are 
given in Table 6 (p. 39). Frequently, alpha radiation levels, and in some cases beta-gamma 
radiation levels, remained elevated after sample collection, showing that scraping away the 
dust or debris did not completely eliminate all contamination. 

DISTRIBUTION OF CONXWINAIION 

Radiological contamination in Building 23 was concentrated in the westernmost 15 grid 
-areas, primarily in grid blocks Al through A15 This central area of the building was 
relatively free of debris and clutter, allowing good access to the area. Only a few spots of 
contamination were found on the floors and walls, but overhead beams and horizontal 
surfaces were consistently elevated. Some contamination was evident in the westernmost B 
grid blocks, but clutter and debris in this area prevented a thorough survey. Anomalies 
identified in this area (Fig. 7, p. 15) included a radiator on the south wall of grid block Bl 
with beta-gamma dose rates of 0.1 to 0.4 mrad/h; a spot on the floor at column C2 with 
beta-gamma dose rates of 0.2 mradk; elevated beta-gamma dose rates in the northwest 
comer of grid block BP, and a circular area on the floor near the southeast comer of grid 
block B5 with beta-gamma dose rates of 0.3 mra%. No anomalies were identified in grid 
blocks AA1 through AAlO. Highlights of the survey of the central part of the building are 
presented in Figs. 9 through 19 (pp. 17 through 27). 

Grid Block Al and Building Exterior 

On the west end of the building, contamination was identified on the building exterior 
surface, underneath a former window approximately 4 ft south of the main entrance and 1 ft 
above the ground. At this location (Fig. 20, p. 28), beta-gamma dose rates measured 
0.7 mrad/h and maximum alpha activity rea.ched 2900 dpm/lOO cm2. Smear 17 from this area 
demonstrated that the contamination was not removable (Table 3, p. 33). 

Other details of the survey of grid block Al are diagramed in Fig. 9 (p. 17). (Solid lines 
represent the floor area; extended dashed lines represent the walls.) North of the concrete 
ramp immediately inside the main entrance, an elevated area (Fig. 21, p- 28) contained 
gamma exposure rates of 32 ,t&/h and beta-gamma dose rates up to 1.3 mradlh. Debris 
sample M31 collected at this location was slightly enriched (2.16% 235U) and contained 
120 pCi/g =U (Table 4, p. 36). Beta-gamma dose rates of 1.5 mrad/h were found on the 
wall and on a ledge just north of the main entrance (Fig. 22, p. 29). The west wall south of 
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the main entrance had beta-gamma, dose rates up to 4 mrad/h and alpha levels of 
650 dpm/lOO cm2. Smear 11 (Table 3, p. 33) from this area showed that 36 dpm/lOO cm2 of 
the alpha activity was removable. Beta-gamma levels near column B2 reached 2.9 mrad/h. 
Beta-gamma dose rates in grid block Al consistently exceeded the DOE guideline of 
0.2 mrad/h averaged over not more than 1 m2 and 1.0 mrad/h in any 100-cm2 area (Table 1, 
p. 30). Dust samples from ,overhead beams (M3-M6, Table 5, p. 38) contained 170 to 
340 pCi/g (2000 to 5300 dpm/lOO cm2) 238 U, which is 2 to 5 times the DOE guideline for 
residual removable surface contamination (Table 1, p.‘30). 

Grid Block A2 

Beta-gamma dose rates in grid block A2 (Fig. 10, p. 18) reached 2.9 mrad/h on the 
brick facing of column B2 (Fig. 23, p. 29); alpha levels were 300 dpm/lOO cm2. Radiological 
analysis of chips of the brick facing material (M32, Table 4, p. 36) demonstrated the 
presence of 900 pCi/g 238U. Smear 13 (Table 3, p. 33) from this area showed that 
32 dpm/lOO cm2 of the alpha activity was removable. Dust from a high-wall window sill 
located between columns B2 and B3 contained 1300 pCi/g (M30, Table 4, p. 36). Dust from 
an overhead beam in grid block A2 also contained 1300 pCi/g mu (1400 dpm/lOO cm2, 
M29, Table 5, p. 38), which was 1.4 times the DOE guideline for removable alpha activity 
(Tables 1 and 5,_pp. 30 and 38). 

Other areas of elevated beta-gamma radiation were observed around column B3 
(>0.2 mrad/h), column A2 (1.4 and 1.9 mrad/h), and column A3 (>0.2 mrad/h). Spots on 
the floor measured 1.2 mrad/h (beta-gamma) and 28 dpm/lOO cm2 (alpha). 

Grid Block A3 

In grid block A3 (Fig. 11, p. 19), columns B3 and B4 showed beta-gamma dose rates 
of 0.4 and 0.1 mrad/h, respectively. Beta-gamma dose rates on the radiator and behind the 
radiator on the north wall reached 0.8 mrad/h; alpha levels reached 120 dpm/lOO cm2. 
Smears 14, 15, and A3 from these areas (columns B3, B4, and the north wall) did not 
contain removable radioactivity (‘Ihble 3, p. 33) above the instrument-specific MDA Beta- 
gamma dose rates of 0.2 mrad/h were measured on top of an electrical box and in an 
elevated area near the base of column A4; dose rates of 0.6 mrad/h were measured on the 
wall below the radiator near the floor. Dust samples from overhead beams (M7-M9, 
Table 5, p. 38) demonstrated the presence of 238U at concentrations of 48 to 130 pCi/g 
(1500 to 4000 dpm/lOO cm2), which is 150% to 400% of the DOE guideline for residual 
removable surfacecontamination (Table 1, p. 30). 

Grid B&k A4 

On the north wall of grid block A4 (Fig. 12, p. 20), beta-gamma dose rates on the brick 
behind the radiator reached 0.1 mrad/h; alpha’ radiation levels measured 110 d@n/lOO cm2. 
Beta-gamma dose rates of’0.2 mrad/fi were measured at several places on column A5 and 
at the floor and column join of column B5. Smear A5 (Table 3, p. 33) from column A5 did 
not exhibit removable radioactivity above the MDA 
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Grid Block A5 

In grid block A5 (Fig. 13, p. 21), a spot on the floor near column A5 showed gamma 
exposure rates of 14 to 26 &/h, alpha activity levels of 2900 dpm/lOO cm2, and beta-gamma 
dose rates up to 0.2 mrad/h. Beta-gamma levels on the radiator on the north wall ranged 
from 0.2 to 0.5 mradh three spots near column A6 measured 0.4 mradlh, and a 
contaminated region at column A6 ranged from 0.05 to 0.2 mrad/h. Smear A5 from the 
north wall and smear 16 from column B5 (Table 3, p. 33) did not contain removable 
radioactivity above the MDA 

used 
Samples Ml and M2 mark the location of a concrete floor anchor that was probably 
to anchor machinery. Dust collected from this location (Ml, Table 4, p. 36) contained 

36,000 pCi/g 238U. Dust from two overhead beams (MlO, M14, Table 5, p. 38) contained 25 
and 35 pCi/g (1000 and 1200 dpm/lOO cm ) 2 =U, which is 100% and 120% of the DOE 
guideline for residual removable surface contamination (Table 1, p. 30). 

Grid Bloc% A6 

Grid block A6 (Fig. 14, p. 22) showed elevated beta-gamma levels on the north wall. 
Contaminated spots on column A6 and around the radiator ranged from 0.2 to 0.6 mradlh. 
The brick behind the radiator ranged from 0.02 to 0.1 mradlh. Smear A6 (Table 3, p. 33) 
from the wall behind the radiator contained 90 dpm/lOO cm2 removable alpha activity. 
Fiiebrick in the center of the floor exhibited beta-gamma levels of 0.02 to 0.1 mradlh. Dust 
samples Ml2 and Ml3 (Table 5, p. 38) from overhead beams contained 330 and 60 pCi/g 
(9000 and 2600 dpm/lOO cm2) =T.3, which is 9 and 2.6 times the DOE guideiine for residual 
removable surface contamination, respectively. 

Grid Block A7 and A8 

Elevated gamma exposure rates of 12 and 16 a in grid block A7 and A8 (Figs. 15 
and 16, pp. 23 and 24) are typical of naturally occurring radioactive substances present in 
bricks, concrete, and other such materials used in building construction. Beta-gamma dose 
rates in these grid blocks generally ranged from 0.02 to 0.08 mrad/h on the walls and floor. 
Alpha activity measured less than the MDA (~25 dpm/lOO cm2) on low walls. Smears A7 
and A8 contained no removable radioactivity above MDA Dust sample Ml5 (Table 5, 
p. 38) from an overhead beam contained 350 pCi/g (12,000 dpm/lOO cm’) 238v, which is 
1200% of the DOE guideline for residual removable surface contamination (Table 1, p. 30). 

Grid Block A!9 

In grid block A9 (Fig. 17, p. 25), an area of contamination on the floor near column 
BlO showed beta-gamma dose rates of 0.02 to 0.5 mradlh and alpha levels of 
43 dpm/lOO cm2. tizosite floor debris collected at this location (Mll, Table 4, p. 36) 
contained 240 pCi/g U. Two additional spots of slightly elevated alpha activity were noted 
on the floor (57 and 77 dpm/lOO cm2). Beta-gamma activity on the floor ranged from 0.02 
to 0.08 mrad/h, and gamma levels reached 16 &/h in an area where firebrick was present. 
Dust samples (M16, M17, and M18, Table 5, p. 38) collected from overhead beams 
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contained 16, 57, and 65 pCi/g (900, 1300, and 2800 dpm/lOO cm2) 238U, which is 90%, 
130%, and 280%, respectively, of the DOE guideline for residual removable contamination 
(Table 1, p. 30). 

Grid Block All 

An area with spots of elevated surface beta-gamma activity ranging from 0.1 to 
0.8 mrad/h was identified in grid block All (Fig. 18, p. 26) on the west side of the furnace 
(Fig. 4, p. 12). Similar spots on the east side of the furnace ranged from 0.1 to 0.2 mrad/h. 
Overhead beams in the block showed beta-gamma activity of 0.1 mradk, and an electrical 
conduit on the north wall measured 0.3 mrad/h. 

Grid Block Al3 

Surface gamma exposure rates, beta-gamma dose rates, and alpha activity levels for the 
floors and lower walls in grid block Al3 (Fig. 19, p. 27) were near typical background levels 
for Building 23. Dust sample Ml9 (Table 5, p. 38) from an overhead beam contained 
50 pCi/g (1400 dpm/KKl cm ) =IJ, which is 1.4 times the DOE guideline residual removable 
surface contamination (‘lhble 1, p. 30). 

SIGNIFICANCE OF FINDINGS 

Radionuclide analysis of soil, dust, and debris, and analysis of smear samples collected 
at Building 23 from the former Chapman Valve facility, Indian Orchard, Massachusetts, 
indicate that residual mu attributable to former AEC-supported operations is present at 
this site. Elevated levels of radioactivity were particularly evident on the floors and walls in 
the western part of the central area of the building (grid blocks Al through A6 , but 
contamination on overhead beams was not limited to this area. Concentrations of 243 U in 
dust samples collected from overhead beams exceeded DOE guidelines in grid blocks Al 
through Al4 and remained elevated but below guidelines in grid blocks Al5 through A19. 
Dust on a movable overhead crane in grid block A23 was well above the guideline, probably 
because the crane had at some time been located further west. A floor debris sample 
collected just north of the main entrance in rid block Al contained uranium that had been 
slightly enriched (from 0.711% to 2.16% 2! ‘U). Some contamination was evident in grid 
blocks Bl through B5, but clutter and debris in this area prevented a thorough survey. No 
anomalies were identified in grid blocks AA1 through AAlO. 



1 
I 
b 
B 1. 

u 2. 

1 

I 3. 

i 
4. 

a 

E 

I 

E 

1 

u 

R 

a 

111 

I 

8 

.. . 

A : r !.: G*‘*. . 
9 

__ w &. IJ ._ Oi98808 (3 

REFERENCES 

U. S. Department of Energy, A Background Repoti for the FonnerZy Utilized Manhattan 
Engineer Distri?t/Atomic Energy Commiss&z Sires Program, DOE/E%0097, September 
1980. 

Historical information on Crane Company (Former Chapman Valve Manufacturing 
Company), 203 Hampshire Street, Indian Orchard, Massachusetts, compiled by Roy E 
Weston, Inc., for Division of OffSite Programs, Office of Eastern Area Programs, 
Office of Environmental Restoration, U.S. Department of Energy, Washington, DC, 
2 pp. (no date). 

T J. Ungerland, Associate General Council, Crane Company, New York, NY, letter 
(with attachments) to J. J. Fiore, U.S. Department of Energy, Washington, DC, 
December 1987. 

T. E. Myrick, B. A. Berven, W D. Cottrell, W A. Goldsmith, and E E Haywood, 
Procedures Manual for the OWL Radiological Survey Activities (RASA) Program, 
ORNL/TM-8600, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., 
April 1987. 



ORNL-DWG 92-6727 

MOXON STREET 

FORMER CHAPMAN VALVE MANUFACTURING 

‘I MANSFIELD PAPE: 

PINE VALE STREET 

COMPANY 

----- ----_ ---._ .---- ----- ----- ----- ----- ---.- ----- ----- ----. ----. ----- ---._ ---.. ----_ ----. ----. --.-. -.--- .-.-- -.--_ --.-- ----- ----- ----- ----- -----. - - - - - -. - - - - - - - ------- - - - - - - - - - - - - -. - - - - - - . 

i 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ ------ - - - - - - - - - - - - - - - --.-.-- - - - -. _ _ -----.- ------- . - -. - - - - . . - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. -. ------_ ------- - - - - - - - ------- ---.--- ----.-_ - - -. . _ _ . - . . - - - -.--.-- --.---- ------- -.---.- ----.-- - - - - - - - - . -. - - - - - - - - - - - - - - - - - 

,BUILDING 23 

Fig. 1. Location of Building 23 (Department No. 40) at the site of the former Chapman Valve 
Manufacturing Company, Indian Orchard, Massachusetts. 
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ORNL-PHOTO 1140-82 

Fig. 3. View looking east at the main entrance to Building 23 at the site 
of the former Chapman Valve facility, Indian Orchard, Massachusetts. 

ORNL-PHOTO 1141-82 

Fig. 4. View inside the main entrance looking east at grid blocks Al 
through A30 in the center of Building 23 (Indian Orchard, Massachusetts). 
Columns labeled B are on the right; those labeled A are on the left. Dust samples 
were collected from overhead beams visible at the top of the photo. 
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parentheses. 

i 



i 

P
P

 
85

 
+ 

’ 
+ 

PO
 

I 
“7

 
I 

' 
PO

 
I 

"Q
 

+K
i+

 

O
P 

?w
 

- 
09

 
$?

w 
I 

09
 

2s
 

I 

Jr
 P

P
 

P
i3

 
‘f 

* 
P e 

N 
P 

“W
 

PO
 

“a
 

I 

00
 

‘“g
 

I 

r-0
 

*:
: 

00
 

“2
 

I 

PP
 

“y
 

PP
 

“8
 

I 

00
 

: 
6 ‘;’

 

PO
 

zq
 

PP
 

“2
 

I 

PP
 

q PP
 

“W
 

I 

99
 

$8
 

O
P 

$E
 

I 

O
P 

“y
 

PP
 

y3
 

00
 

$8
 

I 

PP
 

q O
P 

g?
 

55
 

I 

gg
 

“;”
 

09
 

60
 

r-3
 

7 

1 + + + + + + + + + + + + P
 

s 
--

 t
u 

I P
 

22
 

P
 

F 
--

 P
 

0 $ P
 

? 
--

 0
-l 

P
 

8 P
 _

_ 
E

 
00

 
5 

--
 G

 

z 2 
--

 P
 

s G
 

8 

-- 
N

 
N

 

: E E 

-- 
L-

l 0 



+ + + + + + + + + + + + 

0 
it I 

2 Z’ .; I 
: I’ 

z 
‘I 

z. 
I 3 I 
cn 
-* 
H

 co 
-e 
5 u-l 
f l 0 - 

1 
+ F-i 
t----t- 

+ 
+ 

E 

b -e 
I 

-E
l 

I 
1 

N
’ 

- 
I 



17 098808 

RADIATOR 

ENTRANCE ----+ oVERHEAD BEAM. CONCRETE 
0.5 ,6y RAMP 

4 y 
--------------------___ 

$9 J 

SMEAR 17 
BUILDING EXTERIOR A 
4 fl S OF MAIN ENTRANCE 

SPOllY 

0.08-4 8-y 
0.04-0.08 p-7 

1 Fr ABOVE GROUND U-lb 7 

0.7 8-r 
WHOLE WALL 

550 a 
2900 MAX OJ OVERHEAn RFAU ,.., -- “.. 

SMEAR 11 .M5 
48-y* 0.4 p-, Y 650 a 6 7 

i 
i 

PLYWOOD 

: 

i 

ORNL-DWG 92-6733 

FEET 
0 
5 
0 1 3 

METERS 

a = dpm/lOO crn2 
/3-y = mrad/h 

y = ,uR/h 

i ! NORTH 
I +T- WALL 

GRID 
BLOCK 

ID 

lVERHE40 
EAM 
16 
I.3 /3--y 
.7 

I2 

\ 

\ 
0.8-2.9 p-7 

‘SMEAR 12 

0.8 p-7 
33a 
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ORNL-PHOTO 1142-92 

Fig. 20. View looking east northeast at Building 23, Indian Orchard, 
Massachusetts. Contamination was identified on the exterior of the building in the 
vicinity of the arrow. 

ORNL-PHOTO 1143-92 

Fig. 21. View of contaminated area located north of the concrete ramp 
immediately inside the main entrance. The concrete entrance ramp is at the 
top of the photo; west wall of Building 23 is on the right. 
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ORNL-PHOTO 1144-92 

Fig. 22 View of area just north of main entrance with elevated beta- 
gamma levels on the wall, a ledge, and the door jamb. 

ORNL-PHOTO 1145-92 

Fig. 23. View of brick facing on column B2 (right side of photo behind 
cabinet). Chips of the brick facing material contained 900 pCiig 238v. 
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‘Jhble 1. Applicable guidelines for protection against radiation 
(Limits for uncontrolled areas) 

Mode of exposure 

Gamma radiation 

Exposure conditions 

Indoor gamma radiation level 
(above background) 

Guideline value 

20 )!dw 

T&al residual surface 
contaminationb 

238U, ?I, U-natural (alpha 
emitters) 

or 
Beta-gamma emitters” 

Maximum 
Average 
Removable 

232Th, Th-natural (alpha 
emitters) 

or 
%r (beta-gamma emitter) 

Maximum 
Average 
Removable 

=Ra, w, transuranics 
Maximum 
Average 
Removable 

Beta-gamma dose 
rates 

Surface dose rate averaged 
over not more than 1 m2 

Maximum dose rate in any 
100~cm2 area 

Radionuclide con- 
centrations in soil 
(generic) 

Maximum permissible con- 
centration of the following 
radionuciides in soil above 
background levels, averaged 
over a lOO-m2 area 

z6Ra 
9% 

15,000 dpm/lOO cm2 
5,000 dpm/lOO cm2 
1,CKKl dpm/lOO cm2 

3,000 dpm/lOO cm2 
1,000 dpm/lOO cm2 

200 dpm/lOO cm2 

300 dpm/lOO cm2 
100 dpm/lOO cm2 
20 dpm/lOO cm2 

0.20 mradjh 

1.0 mrad/h 

5 pCi/g averaged over the 
first 15 cm of soil below 
the surface; 15 pCi/g 
when averaged over 
15-cm-thick soil layers 
more than 15 cm below 
the surface 

I 
1 
I 
1 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
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%ble 1 (continued) 

Mode of Exposure Exposure conditions Guideline value 

Derived concentrations TJ Site spe.cifi& 

The 20 crR/h shall comply with the basic dose limit (100 mrem/year) when an appropriate-use 
scenario is considered. 

bDOE surface contamination guidelines are consistent with NRC GuidehInes for Dewntmi- 
nation at FaciMes and Equipment Prior to Release for Uwestited Use or Termination of L&nses 
for &j?r&c~ Source, or Special Nuclear Material, May 1987. 

“Beta-gamma emitters (radionuclides with decay modes other than alpha emission or 
spontaneous fission) except %Sr, 228Ra, mRa, mAc, ‘=I, lzsI, ‘26I, l”I. 

dDOE guidelines for uranium are derived on a site-specific basis. Guidelines of 35-40 pCi/g 
have been applied at other FUSRAP sites. Source: J. L. Marley and R. E Carrier, Results of the 
Radiolo&al Survey at 4 Elmhurst Avenue, Colonie, New York (AL219), ORNLjRASA-871117, 
Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., February 1988, B. A. Berven et al., 
Radiological Survey of the Former Keller Research Faciii;ly, Jersey City, New Jersey, DOEJEV- 
0005t29, ORNL-5734, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., February 
1982 

Source-s: Adapted from U.S. Department of Energy, DOE Order 5400.5, April 1990, and U.S. 
Department of Energy, Guidelines for Residual Radioactive Material at Former& Utilized Sites 
Remedial Action Program and Remote SurpIus FacZties Management Program Sites, Rev. 2, 
March 1987. 
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‘I%ble 2 Background radiation levels and concentrations of selected 
radionuclidcs in soil for Massachusetts 

‘l&e of radiation measurement 
or sample 

Radiation level or radionuclide 
concentration 

Range Average 

Gamma exposure rate at 
ground surface ($X/h) 

6-9 7 

Concentration of radionuclides 

$.lso~ (pcwg) 
9-h 
TJ 

0.70-1.8 1.1 
0.76-1.2 0.97 
0.69-2.7 1.2 

“Values obtained from six locations in the Beverly, Massachusetts, area. 
Source: W D. Cottrell and R. E Carrier, Results of the Radiological 

Survey at the Kwron Site, BeverIv, Massachusetts, ORNLJIM-10053, Martin 
Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., May 1988 and R. D. 
Foley and M. S. Uziel, Radiological Survey Results at 9 and 11 Congress 
Street, Beverb Massachusetts (KWO2), ORNLJRASA-91113, Martin 
Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., May 1992. 
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Table 3. Alpha and beta-gamma measurements at Building 23 at the site of the 
former Chapman Valve facility, Indian Orchard, Massachusetts 

Smear 
Removable radioactivityd 

sample 
Directly measured radioactivity (smears) 

Location 
ID” Alphab 

(dpm/lOO cm2) 
Beta-gammac Alpha’ Beta-gammd 

@ad/h) (dpm/lOO cm2) (dpm/lOO cm2) 

2 36 

3 ~25 

4 ~25 

5 ~25 

6 g 

7 71 

8 43 

9 57 

10 550 

11 650 

12 33 

13 300 

14 t25 

15 <25 

16 <25 

0.02-0.05 

0.02-0.05 

0.02-0.05 

0.02-0.05 

<lO 

<lo 

cl0 

<10 

<200 

<200 

<2Oo 

<200 

Block A8, high wall A8-9, -17 ft above floor 

Block A8, wall B8-9 

0.02 <lo <200 

0.05-0.08 cl0 <200 

0.024.08 x10 c200 

0.05-0.08 <lO c200 

0.05-0.2 14 <200 

4 36 e200 

0.8 Cl0 c200 

Block A6, high wall B6-7, brick -17 ft above floor 

Block A6, high wall A6-7, metal vent on wall adjacent 
to A6, -17 ft above floor 

Block A6, high wall A6-7, inside metal vent on wall 
adjacent to A6, -17 ft above floor 

Block A4, high wall B4-5 

Block A4, high wall A4-5, -17 ft above floor 

Block A2, high wall A2-3, -17 ft above floor 

Block A2, high wall B2-3, verticle window sill, 
contamination washed from horizontal surface 

Block Al, west wall, 3.5 ft N of column Bl, 2 ft above 
floor 

Block Al, south wall, 1.5 ft W of column B2, 1 ft above 
floor 

2.9 32 <200 Block A2, south wall, 1 ft above floor at column B2 
0.4 cl0 t200 Block A3, south wall, 1 ft above floor at column B3 

0.1 40 <200 Block A3, south wall, 1 m above floor at column B4 

0.2 cl0 c200 Block A5, south wall, on column B5 



Table 3 (continued) 

Smear Directly measured radioactivity Removable radioactivityd 
sample 

ID” 
Alphab 

(dpm/lOO cm2) 
Beta-gamma” Alpha’ 

(dpm/lOO cm2) 
Beta-gammd Location 

(mrad/h) (dpm/lOO cm2) 

17 2900 0.7 cl0 <200 Outside wall, 4 ft S of main (west) entrance, 1 ft above 
ground 

c200 s Block Al, bottom comer of column A2 Al 

A2 

A3 

35 

150 

120 

1.4 

1.9 

0.02-0.8 

cl0 

<lO 

<lO 

c200 

<200 

Block A2, bottom corner of column A2 

Block A3,6 ft E of Column A3,2 ft above floor, behind 
radiator 

c200 Block A4, ledge at corner of column A5 A4 63 

A5 C25 

A6 28 

0.2 

0.4 

0.4 

Cl0 

cl0 

90 

c200 

<200 

Block A5, 13 ft E column A5,3 ft above floor 

Block A6, north wall, 11 ft E of column A6,2 ft above 
floor 

A7 <25 0.02-0.05 cl0 <200 Block A7, north wall, wood wall 6 ft E of column A7, 
3 ft above floor 

c200 Block A8, wood wall 7 ft E of column A8,3 ft above 
floor 

<200 Block All, 12 ft E of column All, 6 ft above floor, 
metal box on wall 

A8 <25 0.02-0.08 <lo 

All C25 0.3 <lO 

Al2 <25 0.02-0.05 

Al3 C2.5 0.02-0.05 

Al5 C25 0.02405 

Cl0 

<lo 

cl0 

<200 Block A12,9 ft E of column AK!, 2 ft above floor 

<200 Block A13,8 ft E of column A13,2 ft above floor 

c200 Block A15,6 ft E of column A15, 1 ft ab’ove floor 



Table 3 (amtinued) 

Smear Directly measured radioactivity Removable radioactivityd 

sample 
ID” 

AIphab 
(dpm/lOO cm2) 

Beta-gamma” Alpha’ Beta-gammaf Location 

@ml/h) (dpm/lOO cm2) (dpm/lOO cm2) 

Al6 <25 0.02405 <lo <200 Block A16,6 ft E of column A16,2 ft above floor 

Al7 28 0.02405 <lo <200 Block A17,7 ft E of column A17,3 ft above floor 

‘Some sample locations are shown on Figs. 9-19 (p. 17-27, Smear #). 
bInstrument-sp ecific minimum detectable activity (MDA) level = 25 dpm/lOO cm2. 
‘MDA = 0.01 mrad/h. 
‘Removable radioactivity reported as net disintegration rates. Background radiation levels have been subtracted. 
“MDA = 10 dpm/lOO cm2. 
&IDA = 200 dpm/lOO cm2. 
Wet measured. 
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Table 4. Concentrations of radiomclide in soil, dust, and debris samples collected at 
the site of the former Chapman V&e hility, Indian Orchar& Massachusetts 

Samplea Location 
Radionuclide concentration (pCi./g)b 

226Ra ?rh TJ 

SIC 

Bid 

MIC 

M2g 

Ii43 

M4 

M5 

M6 

M7 

M8 

M9 

Ml0 

M1lh 

Ml2 

Ml3 

Ml4 

Ml5 

Ml6 

Ml7 

Ml8 

Ml9 

M20 

Soil Samples 

West of Bldg. 23 0.33*0.01 0.4 kO.02 

Southeast comer of 1.0 kO.03 1.4 &to.06 
Bldg. 23 

Dust and debris samples 

Concrete floor 
anchor, grid block A5 

Concrete floor 
anchor, grid block A5 

Overhead beam No. 1 

Overhead beam No. 1 

Overhead beam No. 1 

Overhead beam No. 2 

Overhead beam No. 3 

Overhead beam No. 4 

Overhead beam No. 4 

Overhead beam No. 6 

Composite floor 
debris, grid block A9 

Overhead beam No. 7 

Overhead beam No. 7 

Overhead beam No. 5 

Overhead beam No. 8 

Overhead beam No. 9 

Overhead beam No. 9 

Overhead beam 
No. 10 

Overhead beam 
No. 14 

Overhead beam 
No. 15 

48 

<0.9 

0.75* 0.1 

<0.8 

co.5 

co.8 

0.43* 0.09 

0.7 *0.07 

0.6 kO.1 

0.4 *0.07 

0.6 iO.l 

0.6 kO.1 

0.22*0.05 

0.4 *0.06 

0.4 *0.08 

0.16kO.03 

0.6 *0.08 

0.20*0.04 

0.6 kO.07 

0.6 kO.1 

f 

f 

0.76iO.2 

f 

f 

f 
co.3 

0.5 io.l 

0.7 *OS 

0.3 *O.l 

0.6 kO.1 

0.7 *to.2 

0.23 kO.07 

0.5 *0.07 

0.5 *O.l 

0.11*0.03 

0.4 10.1 

0.2OiO.07 

0.6 kO.1 

0.7 *0.2 

< 1.4 

1.9* 0.8 

36,000 lt400 

220 f 10 

250 *50 

340 zt 6 

170 f 5 

310 zt 6 

130 i 5 

48*5 

95 f 2 

25,.7 

240 *20 

330 f 10 

60*5 

35 f 5 

350 * 50 

16 f 4 

57 f 10 

65 i 7 

50 f 5 

37 f 5 
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Table 4 (continued) 

Sample” Location 
Radionuclide concentraation (pCi/g)’ 

*a =I% =U 

M21 

M24 

M27 

M28 

M29 

M31” 

M32 

Overhead beam 
No. 16 

Overhead beam 
No. 17 

Overhead beam 
No. 18 

Overhead beam 
No. 19 

Overhead beam 
No. 20 

Overhead beam 
No. 23 

Moveable overhead 
crane, grid block A23 

Overhead beam 
No. 26 

Overhead beam, grid 
block A2 

High-wall window sill, 
grid block A2 

West door ramp, 
north comer 

Chips from brick 
facing, column B2 

0.6 kO.1 

0.7 *0.08 

0.7 *0.08 

0.6 10.07 

c 1.0 

0.5 *to.03 

0.2 *ohI 

cl.5 

<5.0 

<3.0 

< 1.0 

cl.4 

0.7 *to*2 

0.8 ltO.1 

0.6 kO.1 

0.7 *OS 

< 1.0 

0.6 ~0.06 

0.2 *0.04 

f 

f 

f 

c 1.0 

f 

35 f 2 

20 *5 

20 it2 

19 f 1 

10 f 3 

6.0* 1.5 

10 f 3 

6.4* 0.3 

1,300 *loo 

1,300 f 50 

120 f 10 

900 f20 

OSample locations are shown on Fig. 8 (p. 16). 
bIndicated counting error is at the 95% confidence level (*2u). 
Systematic soil sample (S) taken at location irrespective of gamma exposure 

rates. Sample depth O-8 cm. 
‘Biased soil sample (B) taken from area with elevated gamma exposure rates. 

Sample collected 3 ft under edge of concrete slab. Sample depth O-15 cm. 
“Sample depth O-l cm. 
Not measured. 
&mple depth l-3 cm. 
‘Sample depth O-2 cm. 
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Table 5. Comparison of =U concentrations in sekcted dust 
samples horn overhead beams with DOE guideline value 

for removable surface contamination 

Sample’ Location 
TJ Percent of 

(Pm9 (dpm/lOO cm2) 
guideline value 

M3 

M4 

M5 

M6 

M7 

MS 

M9 

Ml0 

Ml2 

Ml3 

Ml4 

Ml5 

Ml6 

Ml7 

Ml8 

Ml9 

M22 

M23 

M24 

M26 

M27 

M28 

M29 

Overhead beam No. 1 

Overhead beam No. 1 

Overhead beam No. 1 

Overhead beam No. 2 

Overhead beam No. 3 

Overhead beam No. 4 

Overhead beam No. 4 

Overhead beam No. 6 

Overhead -beam No. 7 

Overhead beam No. 7 

Overhead beam No. 5 

Overhead beam No. 8 

Overhead beam No. 9 

Overhead beam No. 9 

Overhead beam No. 10 

Overhead beam No. 14 

Overhead beam No. 17 

Overhead beam No. 18 

Overhead beam No. 19 

Overhead beam No. 23 

Moveable overhead 
crane, grid block A23 

Overhead beam No. 26 

Overhead beam, grid 
block A2 

250 5,300 

340 3,600 

170 2,~ 

310 3,500 

130 4,90 

48 1,500 

95 zf40 

25 l,ooo 

330 9mJ 

60 2,~ 

35 1200 

350 12,o@Q 

16 900 

57 1,300 

65 2,~ 

50 1,400 

25 500 

20 530 

19 490 

6 200 

10 WJo 

6 

1,300 

130 

1,400 

“Samples collected at the site of the former Chapman Valve facility, Indian Orchard, 
Massachusetts. Sample locations are shown on Fig. 8 (p. 16). 
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Table 6 Alpha, beta-gamma, &d gamma ramtion measurements at dust and debris sample 
locations at the former Chapman Valve facility, Indian Or&ard, Massachusetts 

Alpha Beta-gamma Gamma 
(dpm/lOO cm2) @ad/h) (Pw 

After Prior to After Prior to 
Sample” Location collection collection collection collection 

Ml 
and 
M2b 

Concrete floor 
anchor under 
wooden 
flooring, grid 
block A5 

110 1 4 11 
17c 

M3 

~1 
1 
I 
I 
I 
I 
I 
I 
I 
B 
II 
I 
I 
I 
1 
I 
I 

Overhead 
beam No. 1 

M4 Overhead 
beam No. 1 

5 
lad 

M5 Overhead 
beam No. 1 

M6 Overhead 
beam No. 2 

M7 Overhead 
beam No. 3 

MS Overhead 
beam No. 4 

M9 Overhead 
beam No. 4 

Ml0 Overhead 
beam No. 6 

Ml1 

200 0.2 0.07 

170 0.5 0.5 4 

0.4 0.3 6 

260 0.3 0.3 4 

43 0.2 0.2 5 

200 0.06 0.06 4 

400 0.2 0.4 

46 0.05 0.06 

43” o-02- f f 
0.5 

Ml2 

Composite 
floor debris, 
grid block A9 

Overhead 
beam No. 7 

Ml3 

Ml4 

Overhead 
beam No. 7 

Overhead 
beam No. 5 

Ml5 Overhead 
beam No. 8 

Ml6 Overhead 
beam No. 9 

320 0.2 

180 0.03 

210 0.08 

990 0.2 

300 0.02 

0.06 

0.05 

0.2 

0.1 

0.09 
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Table 6 (continued) 
I 

Alpha Beta-gamma Gamma 
@pm/100 cm2) (mrad/h) (dw 

After Prior to After Prior to I 
Sample” Location collection collection collection collection 

Ml7 65 4 
I 

Overhead 
beam No. 9 

Ml8 Overhead 
beam No. 10 

200 

Ml9 Overhead 
beam No. 14 

f 

M20 Overhead 
beam No. 15 

160 

M21 Overhead 
beam No. 16 

180 

M22 Overhead 
beam No. 17 

220 

M23 Overhead 
beam No. 18 

65 

M24 Overhead 
beam No. 19 

65 

M25 Overhead 
beam No. 20 

M26 Overhead 
beam No. 23 

M27 Moveable 
overhead 
crane, grid 
block A23 

140 

110 

55 

0.10 

0.1 

0.06 

0.06 

0.05 

0.06 

0.03 

0.04 

0.03 

0.03 

0.05 

5 

3 

3 

4 

4 

4 

3 

2 

2 

2 

M28 Overhead 
beam No. 26 

M29 Overhead 
beam, grid 
block A2 

425 

f 

0.02 

0.6 

0.06 

0.07 

0.2 

0.06 

0.06 

0.04 

0.03 

0.03 

0.04 

0.03 

0.08 

0.02 

0.3 

2 

f 

M30 High-wall 
window sill, 
grid block A2 

f f f 

I 
1 
I 
1 
I 
I 

I 

I 
I 
I 
1 
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Table 6 (continued) 

Alpha Beta-gamma Gamma 
(dpm/loO cm2) @-d/h) (ml 

After Prior to After Prior to 
Samnle” Location collection collection collection collection 

M31 West door 
ramp, north 
comer 

f 0.z f 32 
1.2 

M32 Chips from 
brick facing, 
column B2 

300 2.9 f f 

“Sample locations are shown on Fig. 8 (p. 16). 
bDust samples collected inside concrete floor anchor previously used to anchor machinery. 

Hole was too small to accommodate measurement instruments. All alpha, beta-gamma, and 
gamma measurements taken at top of hole. 

“Gamma measurement at 1 m prior to sample collection. 
dGamma measurement on contact after sample collection. 
‘Prior to sample collection. 
mot measured. 
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United States Government 

memorandum 
Department of Energy 

J&i 2% 2 17 f-y ‘yj 

Oak RidgeOperations 

DATE: June 19, 1995 

REPLY TO 
All-M OF: 

EW-93:Hartman 

SUBJECT: CX DETERMINATION - REMOVAL ACTION AT THE FORMER CHAPMAN VALVE MANUFACTURING 
COMPANY, FUSRAP-034 

TO: Robert D. Dempsey, Assistant Manager for Environmental Management, EW-90 

Attached is a categorical exclusion (CX) determination describing the proposed 
removal and disposal of radioactively contaminated materials at the former 
Chapman Valve Manufacturing Company site, Indian Orchard, Massachusetts. I 
have determined that this action conforms to an existing National 
Environmental Policy Act (NEPA) Subpart D CX and may be categorically excluded 
from further NEPA review and documentation. 

If you have any questions concerning NEPA compliance issues, please contact 
Patricia W. Phillips, OR0 NEPA Compliance Officer, at (615) 576-4200. 

'Robert W. Poe 
Assistant Manager for Environment, 

Safety 8. Quality 

Attachment 

cc w/attachment: 
S. C. Golian, EM-22, TREV II 
G. S. Hartman, EW-93, OR0 
J. D. Kopotic, EW-93, OR0 
P. W. Phillips, SE-311, OR0 
M. E. Redmon, BNI 
S. P. Riddle, EW-91, OR0 
J. Russell, EM-421, BAH, TREV II 
W. M. Seay, EW-93, OR0 
J. D. Waddell, SAIC 
J. W. Wagoner II, EM-421, TREV II 
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CATEGORICAL EXCLUSION (CX) FOR 
REMOVAL ACTION AT THE FORMER 

CHAPMAN VALVE SITE 

FUSRAP-034 
Page 1 of 4 

PROPOSED ACTlON: Removal of radioactively contaminated materials at the former 
Chapman Valve Manufacturing Company site. 

LOCATION: Former Chapman Valve Manufacturing Company site, Indian Orchard, 
Massachusetts [FUSRAP site]. 
The former Chapman Valve Manufacturing Company site is located at 203 Hampshire 
Street in Indian Orchard, Massachusetts, a northeast suburb of Springfield. The 
Chapman Valve Manufacturing Company machined uranium metal for Brookhaven 
Laboratory under contract to the Manhattan Engineer District (MED) and the Atomic 
Energy Commission (AEC). The building used for MED-related work has been 
abandoned since 1987 and has undergone general structural deterioration due to 
exposure to the elements and disuse and is considered unsafe for occupancy. 

DESCRIPTION OF PROPOSED ACTION: The proposed action is to safely remove, 
transport, and dispose of radioactively contaminated materials at the former Chapman 
Valve site, thereby eliminating potential exposure of workers and the public to 
contamination exceeding applicable cleanup guidelines. Proposed site activities 
include, but are not limited to, the following: Decontamination (removal if necessary) of 
interior concrete floor areas (wood blocks and tar over a concrete base) and 
subsurface soils; decontamination of structural surfaces in the portion of the building 
used for MED contract work; removal of asbestos-containing material; decontamination 
of a IO-ton traveling crane; removal of inoperable electrical fixtures and equipment 
(such as electrical wiring, piping, conduit, radiators, HVAC ducts, and transformer 
boxes); temporary onsite storage of wastes; packaging, transportation, and disposal of 
materials at existing appropriately licensed disposal facilities; and disposal of 
waste/debris below DOE contamination/radiological release guidelines in a commercial 
disposal facility. In the event that disposal delays require temporary staging and/or 
storage of contaminated wastes, storage would be conducted in accordance with all 
applicable regulations. 

Where failed roof sections allow seepage of the elements inside the building, plans 
currently call for implementing engineering controls (e.g., temporary supports, netting, 
or temporary decking) underneath the degraded sections to protect personnel from 
potentially falling debris. The roof is a tar composite that contains from 2 to 3 percent 
asbestos. If it becomes necessary to remove the entire roof in the interest of safety, 
removal of asbestos will be conducted in accordance with federal, state, and local 



FUSRAP-034 

CATEGORICAL EXCLUSION (CX) FOR 
REMOVAL ACTION AT THE FORMER 

CHAPMAN VALVE SITE (cont.) 

, Page 2 of 4 

standards, including certification of removal contractors and technicians. Low-level 
radioactive waste (estimated at approximately 40 yd3) and low-level radioactive mixed 
waste (consisting of small amounts of paint flakes generated from decontamination of 
the crane and structural steel) would be temporarily stored, packaged, and transported 
in accordance with applicable federal and state regulations and disposed of at a 
licensed disposal facility. 

The proposed removal action would be conducted under DOE authorit:& pursuant to 
the Atomic Energy Act (AEA), would be consistent with the final remedial action for the 
site, and meets the eligibility criteria for conditions that are integral elements of actions 
eligible for categorical exclusion as stated in IO CFR 1021: 

1. The proposed action would not threaten a violation of applicable statutory, 
regulatory, or permit requirements for environment, safety, and health, including 
requirements of DOE orders. All activities would be managed by FUSRAP. 

2. The proposed action would not require siting and construction or major expansion 
of waste storage, disposal, recovery, or treatment facilities (including incinerators 
and facilities for treating wastewater, surface water, and groundwater). Wastes 
generated during the proposed action would be collected, analyzed to determine 
waste characteristics, and segregated as they are generated into nonhazardous, 
RCRA-only, mixed, and radioactive-only categories.. If hazardous wastes are 
determined to be commingled with radioactive waste, removal and temporary 
storage would be done in accordance with applicable requirements; the mixed 
waste would then be disposed of at an existing facility designed to accept these 
wastes. Wastes would be transported offsite in accordance with applicable 
transportation and disposal requirements and disposed of at existing facilities or 
stored temporarily onsite in accordance with applicable requirements pending 
evaluation of final disposal options. If temporary storage is required, wastes 
generated from these activities would be managed in accordance with regulations 
applicable to the types of wastes being managed. 

3. The proposed action would not disturb hazardous substances, pollutants, 
contaminants, or CERCLA-excluded petroleum and natural gas products that 
preexist in the environment such that there would be uncontrolled or unpermitted 
releases. The removal action would be conducted in an environmentally 
responsible manner to ensure site-specific control of environmental contaminants. 
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FUSRAP-034 
Page 3 of 4 

CATEGORICAL EXCLUSION (CX) FOR 
REMOVAL ACTION AT THE FORMER 

CHAPMAN VALVE SITE (cont.) 

4. The proposed action would not adversely affect any environmentally sensitive 
resources defined in the Federal Register Notice referenced below, including 
archaeological or historical sites; potential habitats of threatened or endangered 
species; floodplains; wetlands; areas having a special designation such-as 
Federally- and state-designated wilderness areas, national parks, national natural 
landmarks, wild and scenic rivers, state and Federal wildlife refuges, and marine 
sanctuaries; prime agricultural lands; special sources of water such as sole-source 
aquifers; and tundra, coral reefs, or rain forests. The proposed action would occur 
in a previously disturbed/developed area. 

There are no extraordinary circumstances related to the proposal that may affect the 
significance of the environmental effects of the proposal, and the proposal is not 
precluded by 40 CFR 1506.1 or IO CFR 1021.211. 

The estimated cost for this’action is less than $2 million and would take less than 12 
months to complete. 

CX TO BE APPLIED: From the DOE NEPA Implementing Procedures, 10 CFR 1021, 
Subpart D, Appendix B, under actions that “Normally Do Not Require EAs or EISs,” 

“B6.1 Removal actions under CERCLA (including those taken as final response 
actions and those taken before remedial action) and removal-type actions similar 
in scope under RCRA and other authorities (including those taken as partial 
closure actions and those taken before corrective action), including treatment (e.g., 
incineration), recovery, storage, or disposal of wastes at existing facilities currently 
handling the type of waste involved in the removal action....” 



FUSRAP-034 
Page 4 of 4 

CATEGORICAL EXCLUSION (CX) FOR 
REMOVAL ACTION AT THE FORMER 

CHAPMAN VALVE SITE (cont.) 

I have concluded that the proposed action meets the requirements for the CX 
referenced above. Therefore, I recommend that the proposed action be categorically 
excluded from further NEPA review and documentation. 

LA (f$l&^ 
Patricia W. Phillips, OR0 NEPA Compliance Officer 

6 -5yq- 
Date 

Based on my review and the recommendation of the OR0 NEPA Compliance Officer, I 
recommend that the proposed action be categorically excluded from further NEPA 
review and documentation. 

for Environmental Date 
Restoration and Waste Management, OR0 

Based on the recommendations of the OR0 NEPA Compliance Officer and the 
Assistant Manager for Environmental Restoration and Waste Management, I determine 
that the proposed action is categorically excluded from further NEPA review and 
documentation. 

&l?df-ibQ kr//9 /c 
Robert W. Poe, Assistant Manager for 6ate 

Environment, Safety & Quality 







Department of Energy 

Oak Ridge Operations 
P.O.Box 2001 

Oak Ridge, Tennessee 37831- 

June 6, 1995 

Anthony D. Pantaleoni 
Vice President 
Crane Company 
100 First Stamford Place 
Stamford, Connecticut 06902 

Dear Mr. Pantaleoni: 

REAL ESTATE LICENSE REORDOER-7-95-0139, CHAPMAN VALVE MFG CO., INDIAN ORCHARD, 
MA 

Enclosed for your records is a copy of the fully executed license between 
Crane Company and the Department of Energy. Thank you for your cooperation 
and consideration of this issue. If you have any questions concerning the 
real estate instrument, please feel free to call me at 615-576-0977. 

Sincerely, 

Katy Kates 
Realty Officer 

Enclosure 
As stated 

Sally Haywood, Bechtel FUSRAP ; cc: 



* . i l3.0873 

REAL ESTATE LICENSE NO. 
REORDOER-7-Y&8/3y 

DEPARTMENT OF ENERGY 

LICENSE 

PROJECT: CHAPMAN VALVE MANUFACTURING CO., INDIAN ORCHARD, MA 
PURPOSE: REMEDIAL ACTION 

THIS LICENSE, between Crane Companv 
, known as the 'Grantor" and the U.S. 

Department of Energy, known as the "Grantee",, is subject to the following 
terms and conditions. 

1. Riohts Granted - The Grantor grants to the Grantee, its agents, employees, 
or representatives permission to use the premises or facilities, together with 
ingress and egress, for the purpose of performins remedial action to remove 
coxtami-nated -material-~ ~- ~-~~ 

at the location shown depicted on Exhibit(s) "A" attached to 
this instrument and more specifically identified in whole or in part as Parcel 
No.(s) N/A filed in Deed Book 2891 Page 53 in the records 
of Hampden County, Massachuse& . 

2. Term/Termination Rights - This License is effective upon the date of 
execution by the Grantee of this instrument and shall continue in effect for a 
period of/thru five 15) years unless terminated by either of the 
parties on not less than thirty (30) days prior written notice given to the 
other; provided, however, that the Grantor may not terminate this License 
without the Grantee's approval. 

3. Consideration 
shall initiate act 

rights granted wit 

s License by the Grantee, the Grantee 
or the sum of $ 

as full and complete payment for the 

4. Authority to License - The Grantor represents and warrants that it is th.e 
owner of the property and has full right, power, and authority to enter into 
this License and grant the rights set out in this License. 

5. Grantor Resoonsibilitv - The Grantor responsibility is set out within the 
terms and conditions of the rights granted under this License. The Grantor 
makes no representation as to the suitability or fitness of the premises for 
the intended purpose. 

DOE-RE FORM 20-GN (11-11-94) 



REAL ESTATE LICENSE NO. -2- 
REORDOER-7- Q&+/37 

6. Grantee Resoonsibilitv - The Grantee, its agents, employees, or 
representatives will be responsible for property damage or injury to persons 
caused by the sole and direct negligence of their respective employees in 
performing on the Grantor's premises the activities and restoration which are 
the subject of this License. Grantee shall obtain all necessary permits, 
licenses, and approvals in connection with the activities to be conducted by 
the Grantee on the premises. During the performance of the activities 
specified in this License, the Grantee shall not unreasonably interfere with 
the use and enjoyment of the premises by the Grantor. 

7. Access - During the term of this License, the Grantee, its agents, 
employees, or representatives shall have the right of access to and egress 
from the premises as needed and shall have the right to bring necessary 
equipment upon the premises in connection with the performance of the 
Grantee's activities as set out in Condition 1. 

8. Title to Equipment, Fixtures - Title to all equipment, fixtures, 
appurtenances, and other improvements furnished and installed in connection 
with the Grantee's activities under this License shall remain with the 
Grantee. 

9. Restoration - Upon termination of this License, the Grantee shall remove 
all its equipment, fixtures, appurtenances; and other improvements furnished 
and installed on the premises in connection with the Grantee's activities 
under this License. The Grantee shall restore the premises, when such 
restoration is required in connection with the Grantee's activities, to the 
extent reasonably practical, to the condition existing at the time of 
initiation of the Grantee's activities. With the consent of the Grantor, the 
Grantee may abandon Grantee-owned equipment, fixtures, appurtenances, and 
other improvements in place in lieu of restoration when it is in the best 
interests of the Grantee. 

10. Successors in Interest - This license and the parties' commitments 
within, shall be binding on both parties, their successors, and assigns. 

11. Fundinq - Obligations of the Grantee under thi,s License shall be subject 
to the availability of funds appropriated by the Congress which the Grantee 
may legally spend for such purposes and nothing in this License implies that 
Congress will appropriate funds to perform this License. 

DOE-RE FORM ZO-GN (H-H-94) 
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-3- REAL ESTATE LICENSE NO. 
REORDOER-7-$?5~/q 

12. Notices - All notices regarding the specific terms and conditions of this 
License, and within the restrictions of this License, shall be in writing and 
shall be deemed effectively given upon personal delivery, upon verified 
facsimile receipt, or upon mailing by registered or certified mail, postage 
prepaid, and addressed to the parties at the following respective addresses, 
or to such other persons or at such other addresses as may be designated in 
writing by either party to the other. 

If to the Grantee: If to the Grantor: 

Katy Kates 
Realty Officer 
Department of Energy 
P.O. Box 2001 
Oak Ridge, Tennessee 37831 

Anthony D. Pantaleoni 
Vice President 
Crane Company 
100 First Stamford Place 
Stamford, Connecticut 06902 

13. Entire Agreement - This License represents the entire understanding of 
the parties on this matter and no oral statements or collateral documents 
(except as noted within) may modify this License. 

14. Amendment - This License may not be amended or superseded except by an 
agreement in writing executed by the Grantor and Grantee. 

That prior to execution of this License certain Conditions were deleted, 
revised, and/or added (with the additions being as,set out below or as 
designated as Page(s) N/A and being made a part of this License) in 
the following manner: 

Condition No. 3 is deleted in its entirety; Condition No. 15 is added. 

15. Termination of Prior Instrument - Right-of-Entry REORDOER-g-95-0416 dated 
October 28, 1994 between the Grantor and Grantee, which provided for survey 
and exploration on the same premises is terminated as of the effective date of 
this License. 

DOE-% FORM 20-GN (11-11-94) 
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REAL ESTATE LICENSE NO. 
REORDOER-7-+j-‘-&',~~ 

The above terms and conditions are acknowledged and agreed upon as ind i cated . ..- --- 
by the signatures affixed below: 

GRANTOR: Crane Companv GRANTEE: U.S. Department of 

By: ,JQx?s l 

Title: Title: Realty Officer 

Date: Date: 

Enerqv 

DOE-RE FORM 20-GN (11-11-94) 
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‘Bechtel 
Oak Ridge Corporate Center 
151 Lafayette Drive 
P. 0. Box 350 
Oak Ridge, Tennessee 3783 7 -0350 

Telephone: (423) 220-2000 

Job No. 14501, FUSRAP Project 
DOE Contract No. DE-AC05-91OR21949 

Code: 7330/WBS: 133 

NOV 25 1996 

U.S. Department of Energy 
Oak Ridge Operations Office 
P.O. Box 2001 
Oak Ridge, TN 3783 l-8723 

Attention: James D. Kopotic, Site Manager 
Former Sites Restoration Division 

Subject: Chapman Valve Site - Publication of PRAR 

Dear Mr. Kopotic: 

Enclosed is a copy of the subject document, which is being published in accordance with your instructions 
(CCN 148320). All comments received on the previous draft of this document have been incorporated. 

This document and all attachments were prepared under my direction or supervision in accordance with a 
system designed to ensure that the information submitted was properly gathered and evaluated. To the best 
of my knowledge and belief, they are true, accurate, and complete. 

If youhave any questions, please call me at 576-4718. 

Project Manager - FUSRAP 

EBS:onl:LR-188 1 .DOC 
Enclosure: Publication of PRAR 

cc: S. K. Oldham, w/3 I- f 

Concurrence: T. King @# M. Kucera m&\ E. S&ks@ 

ACTION REQ’D q YE.S 

RESPONSE TO CHRON NO. 

DUE DATE 

OFFA aPermit [IIMilestone OOcR OCCN lfCAR aMid-Yr OYr-End aperiodic Rpt 

Bechtel National, hC. Advanced Systems and Envimnmental 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

This report documents the remedial action conducted at the Chapman Valve site (CHV) in Indian 

Orchard, Massachusetts, from July to September 1995. The remedial action was conducted following the 

expedited protocol, which is an efficient, costleffective, and environmentally acceptable approach for this 

small site. Use of this approach complied with state and local regulations. ’ ’ 

. Remedial activities at CHV were performed as part of the U.S. Department of Energy (DOE> 
Formerly Utilized Sites Remedial Action Program (FUSRAP). FUSRAP was established to identify and 

clean up or otherwise control sites where residual radioactive contamination remains from the early years 
of the nation’s atomic energy program or from commercial operations causing conditions that Congress 
has authorized DOE to remedy. FUSRAP was established in 1974 and currently includes 46 sites in 14 
states. WV was designated for remedial action under FUSRAP in 1992. 

FUSRAP objectives for CHV were to . ‘. 

. 

l remove or otherwise. control radioactive contamination above current DOE guidelines, and 

l achieve and maintain compliance with applicable criteria for the protection of human health 
and the environment. 

Bechtel National, Inc. (BNI), the project management contractor (PMC) for FUSRAP, assisted 

DOE’s Oak Ridge Operations Office in the planning, management, and implementation of the cleanup of 
CHV. Oak Ridge National Laboratory (ORNL) was the independent verification contractor (IVC) for the 

remedial action. 

1.2 HISTORY 

: 

CHV is located in Indian Orchard, a suburb of Springfield, Massachusetts, at 203 Hampshire Street I ’ 

(Figure 1). The site was formerly owned and operated by the Chapman Valve Manufacturing Company. 

The Crane Company has owned the site since 1981 but vacated the building in 1987. In 1991,, the’ ’ 

building was still standing and in reasonably good condition; however, harsh winter conditions had 

resulted in the deterioration of the building, and a structural inspection indicated that the roof was unsafe 

(Klotsas to Boyer 1992). . 

1 



In 1948, Chapman Valve set aside an area in the western end of building 23 (Figure 2) for the 
machining of uranium rods for the Atomic Energy Commission’s (AEC’s) Brookhaven National ’ 

Laboratory. Uranium operations were terminated on November 8, 1948, at which time Chapman Valve 
had in its possession more than 27,000 pounds of metal scrap, oxi,des, and sweepings. This material was 

removed from the site several months after the contract was completed. 

1.3 EXTENT OF CONTtiINATION 
. : 

A 1992 survey indicated that the residual uranium contamination found at CHV was typical of 

Manhattan Engineer District/AEC operations (ORNL 1992). The contamination was limited to interior . 
areas and included floors, walls, and overhead beams. 

The PMC performed additional radiological surveys in November and December 1994 to 
supplement and refine existing survey information (BNI 1995). Characterization’ findings confirmed the 
presence of contamination in the western end of Building 23 (Figures 2,3,4, and 5). These findings are in . 
agreement with historical process information obtained during interviews conducted with a former 
Chapman Valve supervisor. According to the supervisor, a temporary wall was constructed across the 

center portion of the building from’floor to ceiling between columns A-7 and B-7 (Figure 2). 

Additional contamination was identified in the southwest comer of grid A-1 at the former location 
of a chip burner that exhausted to the atmosphere through a nearby window. (Grid numbers are derived 
from the northwestern column number of the grid.) The exhaust location and the shape of the roof of the 

. building caused more contamination to be deposited on the south roof than on the north roof, as indicated 
by characterization measurements. The uranium storage area was located in Room B-4 on the south side 
of the building between columns B-4 and B-7 (Figure 2). Characterization results showed no subsurface . 

soil contamination below the floor slab. 

Levels of contamination decreased from west to east in the building, and survey and sampling 

results from the east end indicated near-background radiological conditions. The exterior of the building, 
except for the roof and, several locations on the’ west and south exterior walls, indicated near-background 

radioactivity. 

. 
Chemical sampling results indicated the presence of lead-based paint on the cranes, electrical ’ 

boxes, and structural steel. Asbestos was found in the composite roof material and the electrical box 

insulation. . 
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2.0 REMEDIAL ACTIOti GUIDELINES 

Radioactive contamination at CHV consisted primarily of natural uranium. Table 1 lists the DOE 

residual contamination guidelines for release of formerly contaminated properties for use without 

radiological restrictions. The guidelines listed in Table 1 were applied to the crane, floor, and drain lines. 

These guidelines were adopted by DOE based on their compatibility with U.S: Environmental Protection 
Agency (EPA) criteria for remedial action found in 40 CFR 192, “Uranium Mill Tailings Remedial Action . 

Program,” and are contained in DOE Order 5400.5, “Radiation Protection ofthe Public and the 

Environment.” . . 

The remedial action approach for the Chapman Valve site was somewhat unique. Site 

characterization was performed in 1995, and the results were documented in a technical memorandum . 
(BNI 1995a). A hazard assessment, which focused on future use radiological dose, was completed to assist 
in determining the appropriate remedial action methods (BNI 1996b). Based on this hazard assessment, 
supplemental standards as defined in DOE Order 5400.5 were approved by DOE-HQ (Wagoner to Price 
1995). Under the future use scenario involving a demolition worker performing commercial operations . 
with no radiological controls, the predicted radiological dose was 5.6.mrem/yr. The predicted dose for a 
worker at a facility where steel from the building would be smelted was 16 mrem/yr (O’Connell to Kopotic 
1995). These scenarios were considered conservative but realistic given future plans for the structure. . 

Based on the results of the hazard assessment and the approved supplemental standards, and consistent ; 

with DOE’s policy of reducing contaminant levels as low as reasonably achievable (ALARA), the . . 
remedial action efforts focused on eliminating removable contamination and decontaminating’the most 
highly contaminated areas of the building. Further details of the remedial action are provided in 

Section 3.0. 

3.0, REMEDIAL ACTION 

Because of the potential for salvage and reuse of the crane and the possibility that the base slab 

would remain intact following future building demolition, the crane and floor were decontaminated to 
comply with the DOE residual contamination guidelines listed in Table 1. It was determined that a 

supplemental guideline of 15,000 dprn/lOO cm2.average for the horizontal surfaces of an entire truss was 
protective of a future demolition woiker and that contamination on the walls and roof contributed only a . 

negligible dose to the worker; therefore, decomamination of the wall and roof surfaces,was.not necessary. . 

However, in accordance with DOE’s ALARA policy, removable contamination on horizontal wall surfaces 

was remediated. This remedial action approach was approved by the Massachusetts Department of . 

Environmental Protection (Weinberg to Pantaleoni 1995) and the Massachusetts Department of Public 

Health (O’Connell to Kopotic 1995). 

During remedial action, areas under failing roof sections were identified, and appropriate 

precautions such as posting, barricading, and limiting access were taken to ensure the safety of workers. 

133-0001 .DOC (1 l/27/96) 3 



I 3.1 DECONTAMINATION ACTIVITIES 

Decontaminati,on activities at CHV lasted approximately eight weeks, from July to September ’ 

1995: All remediation efforts were confined to the interior.of Building 23. Designation and 

characterization surveys revealed contamination on interior building surfaces in the western third of 

Building 23, between columns 1 and 8, and on a bridge crane located in grid A-23 (see Figure 2). ’ During 

floor removal, contamination above criteria was found under a concrete ramp just inside the west . 
equipment door and in a drain line in room B-4. Techniques used in the remedial action are summarized in 

Table 2. ‘. . 

Volume reduction, waste minimization, and cost saving techniques employed during the remedial 

action included segregating, sampling, and surveying the wastes produced. Using washable protective * 
clothing and a personnel contamination monitor were also implemented as cost saving and waste 

minimization techniques. Total costs for remedial action are presented in Table 3. Specific examples of 
waste minimization and cost saving measures at CHV are described below. 

l Concrete and debris were surveyed to determine whether contaminant levels were above criteria. The 
material below criteria was placed inside the building and le.ft onsite, with property owner concurrence. 

l Paint removed from the crane-was treated by acid dissolution and solidified with concrete to reduce, the 
content of leachable lead to the extent that toxicity characteristic leaching. procedure (TCLP).results 
were below the limits specified in the Resource Conservation and Recovery Act (RCRA). The levels 
of lead in the resulting concrete monoliths were determined to be below radiological guidelines, and 
the monoliths were left onsite, with the concurrence of the property owner and the State of 

Massachusetts; 

l Remediation workers wore washable Protech- coveralls rather than standard Tyvek protective 
clothing. Using the washable coveralls reduced waste volumes associated with disposable protective 

clothing. As an additional benefit, workers found that the Protech- fabric coveralls were more 
comfortable to wear than Tyveks. Interstate Nuclear Services was contracted to provide laundry 

service for the washable protective clothing. 

l An Eberline PCM-2 personnel contamination monitor was used at the access control point instead of a 
. . . . 

‘standard manual frisk, reducing the time required to ensure that workers exiting the controlled area are ’ 

not contaminated. The PCM-2 monitor completes the contamination check in one minute; a standard 

hand frisk takes approximately five minutes. The PCM-2 also ensures‘a more consistent exit survey 

than the conventional hand frisk performed by the individual. 

The following sections contain descriptions of decontamination techniques for each remediated area. 
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lo-Ton Bridge Crane 

Residual surface contamination was removed from the bridge crane located at grid A-23 (see 

Figure 2) by hand scraping with putty knives and vacuuming. The crane was decontaminated without 

disturbing painted surfaces except for several small areas where it was necessary to remove’the paint along 

with the contamination. Before the paint was removed, the high-efficiency particulate air- (HEPA-) 

filtered vacuums were emptied to minimize the amount of material requiring treatment. Very-small- 

quantity-generator status permitted treatment,and disposal of the lead-based paint onsite. The paint was 
’ dissolved in an acid solution and then mixed with concrete. The resulting concrete monoliths were ‘. 

surveyed and determined to be below the DOE residual surface contamination guidelines listed in Table 1. 
With the concurrence of the property owner and the State of Massachusetts, the concrete monoliths were 
left onsite. The wooden decking was removed from the crane and decontaminated using the same 

technique that was used on the crane. The decontaminated boards were also left onsite. 

Overhead Trusses 

The upper horizontal surfaces of trusses in the main bay of Building 23 from truss 1 to truss 8 were 

decontaminated by using HEPA-filtered vacuums to remove contaminated dust. In one area of truss 2, 
abrasive decontamination was required to meet the supplemental limits set for CHV. The radioactive dust 
generated from the operation was mixed with concrete’to eliminate the potential for fugitive dust during 
transport and handling of the waste. .The concrete/dust was placed in an intermodal container for disposal 
at a licensed disposal facility. . 

Horizontal Wall Surfaces 

Horizontal surfaces on the walls of the main bay from column 1 to column 8 were decontaminated 

with a HEPA-filtered vacuum. Decontaminated surfaces included the crane rail, window sills, radiators, 

and a large pipe on the north wall. Preliminary hazard assessment calculations indicated that the wall 
contamination did not contribute significantly to the dose to a future demolition worker; however, because 

the dose to the demolition worker was primarily from removablecontamination, the horizontal surfaces 
were vacuumed to remove the contamination, in accordance with DOE’s ALARA policy. The radioactive 
dust generated from the operation was mixed with concrete to.eliminate the potential for fugitive dust 
during transport and handling.of the waste. The concrete/dust was placed in an intermodal container for 

disposal at a licensed disposal facility. . 

Floor - 

. . 

A backhoe and skid steer loader equipped with a hoe-ram attachment were used to remove the 

wooden block and concrete pads above the base slab in the main bay and the B-series rooms on the south 

side of Building 23 between columns 1 and 8. The wooden blocks ahd concrete pads were considered . 

clean material based on volumetric sampling results (BNI 1995b)‘and were placed in a clean pile. This 
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material was left onsite, with the concurrence of the’property owner. The floor was vacuumed with’fiEPA- ’ 

filtered vacuums, and the dust was collected. 

Self-tapping steel floor anchors were’removed with a jackhammer and surveyed. Any floor 

anchors containing above-background contamination were placed in the intermodal container for disposal 
at the licensed disposal facility. Areas of the floor that required further .decontamination were 

mechanically cleaned with side grinders equipped with vacuum shrouds connected to HEPA-filtered 

vacuums. During the survey of the floor, it was determined that part of the ramp at the’ west equipment 

door of Building 23 needed to be removed to provide access to contamination under the ramp. The 

portions of the ramp requiring removal were broken up with a jackhammer and a skid steer loader 

equipped with a hoe-ram attachment. . 

Shovels were then used to remove the contaminated soil below the ramp. All radioactive dust 

collected during the decontamination of the floor was mixed with concrete to eliminate the potential for 
fugitive dust during transport and handling of the waste. The concrete/dust was then placed in an 
intermodal container for disposal at a licensed disposal facility. 

Drain Line 

.A ductile iron drain line discovered in Room B-4 (see Figure 3) after removal of the wooden 

blocks was determined to be contaminated above criteria. The drain line was removed by breaking the 
concrete with jackhammers and a skid steer loader equipped with a hoe-ram attachment. Lead seals in. the 
joints of the pipe were segregated by breaking the pipe away from the seal. A total of.145 ft of 4-in. drain 

line was removed and placed in an intermodal container for shipment to the disposal facility. The lead 
seals were surveyed and released for recycling at a local lead recycling company. 

3.2 CONTAMINATION CONTROL DURING REMEDIAL ACTION 

During the remedial action, engineering and administrative controls such as dust control, hazardous 

work permits, and personal protective equipment (PPE) were used to protect remediation workers and 
members of the public from exposure to radiation in excess of applicable standards and in accordance with 
a site-specific safety and health plan for CHV. 

All personnel working in contaminated areas were required to wear protective coveralls,,hard hats, 

safety glasses, hearing protection, boots, and gloves.’ If conditions warranted, additional PPE such as face 
shields were used. Site conditions did not necessitate the use of personnel respiratory protection’except in ’ 

the HEPA-filtered vacuum changeout tent. 

Workers leaving radioactively restricted work areas were scanned at the control point by a 

personnel contamination monitor and subjected to a ,hand and foot frisk to ensure that they were not 

contaminated and to prevent the spread of contamination. 
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. * The potential primary exposure pathways from radioactive material to workers and members of the 

general public were inhalation and ingestion of radioactive&contaminated airborne dust generated during 
the remedial action. HEPA filtration units were used to control the spread of dust and minimize the 
potential for contaminants to become airborne. In addition, a fine water mist was sprayed to control dust 

during floor removal and during transport of material to the intermodal container. All equipment used in 
the controlled area was surveyed before being released from the site. 

During remediation, particulate air monitoring devices were placed in the areas being remediated. 

Monitoring locations were selected to provide data for the worst-case scenario. Concentrations of 

uranium-238 ranging from 1.5 x 10‘14 to 5.8 x lo“! pCi/ml were conservatively derived by collecting air 

* particulate samples daily from lapel air samplers worn by workers. After gross activity per volume of air 

passing through the filter was determined, the source of all activity on the filter was conservatively 

assumed to be uranium-238. The derived air concentrations (DACs) were then compared with the . 
applicable DOE guideline, which is a DAC of 2.0 x 1 W” lKi/ml for occupational exposures to airborne 
uranium-238 @GE Order 5480.11). 

Area air particulate sampling was also performed adjacent to areas being remediated to ensure that . 

no member of the general public was exposed to. radioactivity above DOE guidelines (DOE’Order 5900.5). 
Because all remediation activities were conducted ‘inside Building 23 and there were no open vents in the 
building, it was determined that exterior air particulate monitoring was not required. Data were collected 

daily from an Eberline RAS-1 high-volume monitor and counted after four days to allow for radon decay. . 

The limits in DOE Order 5400.5 are derived concentrations guides (DCGs); a DCG is the concentration of 
a particular radionuclide that would provide an effective dose equivalent of 100 mrem/yr (the DOE basic 

dose limit) to an individual continuously exposed to the radionuclidk .by one pathway for an entire year. 
Concentrations of uranium-238 measured by area particulate monitors ranged from 1.5 x lo-l5 to 
3.1 x lo-l3 l&X/ml. The DCG is 2.0 x lo-l2 pCi/ml for uranium-238. . . 

4.0 POST-REMEDIAL ACTION SAMPLING/~URVEYINii RESULTS 

After each portion ofthe property was decontaminated, a radiological survey.ofthe area was 

conducted to confirm that all radioactive contamination above the cleanup criteria had been removed. 
Initial post-remediation surveys were conducted by Therm0 Nuclear Services (TN) on behalf of the PMC: 

Survey techniques used during post-remediation and verification surveys included direct surface,. . : 

contamination measurements, removable contamination measurements, external gamma radiation exposure . 
rate measurements, and soil sampling. The initial post-remediation surveys were conducted in accordance 

with TN procedures and PMC instruction guides. The’ IVC performed independent verification surveys of. 
the floor, trusses, and bridge crane using survey techniques that were similar or identicalto those used by 

TN. The IVC survey data will be issued in a separate verification report for CHV. 



4.1 POST-REMEDIAL ACTION SURVEY DATA 

Post-remedial action survey data for each decontaminated area are discussed in the following 

sections. 

lo-Ton Bridge Crane 

Post-remedial action activities on the crane included surveys of direct and removable 

contamination and sampling of paint and dust residues to determine whether the waste should be classified 
as a RCRA mixed waste. Figure 6 shows the survey locations, and Table 4 presents the survey data. A 

total of 169 locations were surveyed. Direct alpha and beta-gamma average surface contamination ’ 
readings were 44 and 520 dpm/lOO cm’, respectively. Average removable alpha and beta-gamma readings 

were 3 and 42 dpm/lOO cm’, respectively. The crane was decontaminated to comply with the DOE 

residual contamination guidelines listed in Table 1. 

Table 9 presents sampling results used in bench-scale tests to determine whether treatment of the 
paint and dust residues was a feasible waste minimization technique. After the material was dissolved in 
acid and stabilized in a concrete monolith, a sample was collected to determine the classification of the 
waste. The sample result for TCLP lead was 338 pg/L; for cadmium the result was 3.0 pg/L. Both results 
‘are well below the RCRA limits of 5,000 pg/L for lead and l’,OOO pg(L for cadmium. . . . 

Overhead Trusses . ” 

Surveys of fixed and removable contamination were conducted on the trusses to determine the 
effectiveness of the decontamination effort. The results of these surveys are included in Table 5. The 
maximum fixed averages per truss for alpha and beta-gamma contamination were 2,114 and 
12,261 dpm/lOO cm*, respectively. Both of these readings, which were from truss 2, were below the 

supplemental limit of 15,000 dpm/lOO cm* average per truss. All readings for removable contamination 

were below 1,000 dpm/lOO cm*. An additional survey conducted on non-horizontal surfaces and between 

welded angles of the trusses confirmed that the supplemental limits had not been exceeded and that these 
areas did not require decontamination. 

Horizontal Wail Surfaces 

The ALARA approach to decontamination of the horizontal wall surfaces was to remove the 

contamination that exhibited a potential for resuspension pr migration. Survey locations for the west, 

north, and south walls are shown in Figures 7, 8, and 9. Survey results for the west, north, and south walls 

are presented in Tables 6,7, and 8. The maximum and average reniovabl’e alpha measurements for the 

west wall were 164 and 17 dpm/lOO cm*; for the north wall, the maximum and average measurements 

were 850 and 35 dpm/lOO cm*; and measurements on the south wall were 11.1 and 17 dpm/lOO cm*, 
respectively. The maximum and average removable beta-gamma measurements for the west wall were 
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191 and 70 dpm/lOO cm*; for the north wall? the measurements were 3,197 and 58 dpm/lOO cm*; and 

measurements on the south wall were 3 19 and 45 dprn/l 00 cm*, respectively. Except for a single reading 
on the north wall, all measurements were below the criterion of 1,000 dpm/lOO cm* for removable 

contamination. 

Floor 

Figure 10 shows survey results of 1,598 survey locations on the floor of Building 23; all results 

.were below DOE Order 5400.5 criteria. Fixed beta-gamma contamination was the contaminant of concern 

on the floor; therefore, only fixed beta:gamma measurements are summarized in Figure 10. The average 
fixed beta-gamma measurement was 914 dpm/lOO cm*; the minimum was -872 dpm/lOO cm*; and the 
maximum was 4,934 dpm/l 00 cm*. (Negative numbers indicate that the measurement was less than the 
minimum detectable activity and that after background was subtracted, the numerical value was negative.) 
A soil sample was also collected in the area where part of the-west equipment door ramp was removed. 

Analytical results are presented in Table 9. The analytical result for uranium-238 was 2.0 pCi/g; for 
radium-226 ,’ the result was 0.47 pCi/g; and for thorium-232, the result was 0.41 pCi/g. A site-specific 
uranium guideline for CHV was not determined; however, these results were well below the typical 

uranium-238 guideline of 35 to 50 pCi/g for a FUSRAP site. The radium-226 and thorium-232 results are 

below the DOE Order 5400.5 criterion of 5 pCi/g for surface soils. 

Drain Line 
. . . 

. . 
Following ‘the removal of 145 ft of the 4-in. drain line in ‘room B-4, three composite samples were 

collected in the’ trench to determine whether the decontamination effort was successful (see Table 9). The . 
maximum level for uranium-238 was 0.62 pCi/g; for radium-226, the .maximum was 0.47 pCi/g; and for 
thorium-232, the maximum was 0.50 pCi/g. A site-specific uranium guideline for CHV was not 
determined; however, the results are well below the typical uranium-238 guideline of 35 to 50 pCi/g for a 

FUSRAP site. The radium-226 and thorium-232 results are below .the DOE Order 5400.5 criterion of ’ 
5 pCi/g for surface soils. Contaminated drain piping was placed in an intermodal container and shipped to 

a licensed facility for disposal. 

4.2 HAZARD ASSESSMENT/EXj!OS~RE SCENARIOS 
. 

A hazard assessment was prepared to document the post-remediation condition of CHV 
(BNI 1995b). A summary of the exposure scenarios is included in this PM, .and.the results of the hazard 

assessment are summarized in Table 10. The hazard assessment also includes calculations to determine 

the total mass of uranium at CHV and the volumetric activity. of the rubble resulting from building 

demolition. 

133-0001 .DOC (1 l/27/96) . 9 
- 



The hazard assessment is based on the fact that contamination at CHV is found only in limited 

portions of Building 23. The total curie content of all affected building components is approximately 
6 l&i. In addition, Building 23 is deteriorating, abandoned, and likely to be demolished. 

. 

The hypothetical demolition phases representing each of the building components, potential reuse 

or recycling of the components, and significant conditions and assumptions are described in the following 

exposure scenarios. . 

Roof Demolition 

Contamination is consolidated into built-up roofing material. The primary exposure pathway is 

inhalation of contaminated dust. The primary dust-producing activities would be destroying the roof with 
heavy equipment (allowing the roof components to fall to the ground) and using heavy equipment to load the 

roof rubble into trucks. This scenario is plausible but conservative because the roof contains asbestos and the 
likely scenario would include appropriate asbestos controls, which would mitigate the release of airborne 

radioactivity and limit worker exposure. 
. 

Wall Demolition 

Large quantities of dust would be produced during the use of a wrecking ball (or other forceful 
demolition technique) to dismantle the walls of Building 23. The impact of the ball would be . 
approximately 20 ft above the ground and would; dislodge surface contamination on the walls and glass 
surface. More dust would be produced as clean portions of the brick, mortar, and glass were pulverized. 
To maximize the potential exposure scenario, it is assumed that demolition is performed one wall at a time, 
and the rubble from one wall is removed before’the next wall is demolished. In addition to the initial 
plume, contaminated dust would be resuspended as rubble is removed. 

Structural Steel Demolition 

No airborne contamination would result from demolition of the exposed steel surfaces because the 
surfaces were decontaminated during remedial action. Some areas such as gusset plates and intersections 
of steel members that were difficult to access could be a source of airborne contamination as the trusses are 
removed; therefore, it is assumed that some of the contamination from inaccessible areas will be dislodged . 
as the steel building framework is dismantled. The contamination on the inaccessible surfaces is assumed 

to be the same as that on the exposed surfaces surveyed during characterization. The contamination is 

from deposited dust, which is assumed to be 0.1 cm thick. 
. 

The primary potential exposure pathways are inhalation and ingestion. The activity generating the 

most airborne contamination will be toppling the supporting beams and allowing the trusses to fall to the 

ground, where they will subsequently be salvaged for scrap. It is assumed that torch cutting will be 

performed to size the metal for transport. Airborne contamination will be released during the felling, 
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cutting, and’ removal of the trusses. Assuming that all trusses are felled in a very short time period, the 

contaminated plume from the felling of any one truss will not have dissipated when the next truss is felled; 

therefore, the plume of airborne contamination will include all the contamination released from the trusses. 

Personal contamination (and subsequent ingestion) will potentially occur as the trusses are handled 

during cutting and removal. 

Steel Recycling 

Potential exposures from reuse or recycling of the steel were considered for three activities:, 

l torch cutting the steel to the size necessary for smelting, 
l sand blasting the steel to remove lead-based paint so that the smelter will accept the steel, and 
l disposing of the slag after the steel is smelted. ’ 

Floor Removal 

The floor of Building 23 is composed of concrete, fire brick, or wooden blocks, .with wooden blocks. 
covering more than 90 percent of the floor area. A concrete base slab is under the fire bricks and wooden 
blocks. Isolated areas of contamination were found on the surface of the floor, in adhesive between the 
wooden blocks, in gaps in the fire brick, and possibly ‘on the concrete base,slab. The dose was calculated for 
a potential future worker removing the blocks left onsite during remedial action. 

Reuse of Building Materials 

The dose was calculated for an individual living in a small building constructed with the 

contaminated materials from CHV (Table 10). The building walls are constructed of materials from the ’ 
west wall, the ceiling includes the roofing material, and the floor is constructed of the wooden blocks from 

. the floor of Building 23. 

4.3 CONCLUSIONS OF HAZARD ASSESSMENT ‘. ’ . 
. 

Residual contamination on the roof and walls of Building 23 will not result in a radiation dose , 

above 100 mrem to any member of the general public;. The maximum dose to a hypothetical demolition . 

worker is estimated to be 5.6 mrem, and offsite exposure to the general public Gould be much less. .Brick 

comprises approximately 64 percent of the mass of the contaminated portion of Building 23. The natural 
(background) radioactivity found in brick at the site is approximately 6.4 pCi/g. The radioactivity added 

by the surface contamination ranged from 0.18 to 1.5 pCi/g: an increase of approximately 23 percent. 
Because of the low ‘radiation dose calculated for roof and wall contamination (and the fact that these 
calculations were very conservative and likely overestimated the dose), supplemental limits for these . 
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building components would probably be the same as those used for the current contamination levels, and 

no remedial action would need to be performed in these areas. The use of a hazard assessment and the 
development of supplemental limits resulted in a cost saving of $2 million for the remedial action at CHV. 

5.0 POST-REMEDIAL ACTION STATUS 

Analytical results from post-remedial action surveys indicate that the’levels of radioactivity in the 
remediated areas meet applicable DOE cleanup.guidelines. A summary of remedial action at CHV is 
provided in Table 11. The IVC has reviewed the post-remedial action surveys and results and has verified ‘* 
that the remediated areas comply with the established DOE guidelines for the site., No areas of 

contamination above DOE guidelines or supplemental limits remain at the site. 

After completing the verification survey, the IVC will report its findings and recommendations to 

DOE Headquarters and the DOE Qak Ridge Operations Office. DOE will review the report to verify that 
the remedial action was successful, and a certification docket will then be prepared. The certification 
docket officially certifies that the site has been successfully remkdiated to established criteria. The 
issuance of the certification docket will be documented through publication of a notice&in the Federal 

Register. 

. . 
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. . GLOSSARY 

Alpha-emitting - See Radiation 

Ambient Background Radiition - Ambient background radiation refers to naturally occurring radiation 

emitted from either cosmic (e.g., from the sun) or terrestrial (i.e., from the earth) sources. Exposure to this 

type of radiation is unavoidable;and its level varies greatly depending on geographic !ocation. For 

example, New Jersey typically receives 100 millirem per year (mrem/yr), Colorado receives about ’ f ’ ’ 
115 mrem/yr, and some areas in South America receive up to 7000 mrem/yr, Naturally occurring 

terrestrial radionuclides jnclude uranium, radium; potassium, and thorium (see Radionuclide). The dose 
levels do not include the concentrations of naturally occurring radon inside buildings. 

Beta-gamma-emitting - See Radiation 

Centimeter - A centimeter (cm) is a metric unit of measurement for length; 1 inch is equal to 2.54 cm; 1 
foot is equal to approximately 30 cm. . 

Contamination - The term “contamination” is used generally to mean a concentration of one or more 
radioactive materials that exceeds naturally occurring levels. Contamination may or may not exceed the 
DOE cleanup guidelines. . . 

Disintegrations per minute - Disintegrations per minute (dpm) is the measurement indicating the amount 
of radiation being released from a substance per minute. 

Dose - As used in this report, dose is actually dose equivalent and is used to relate absorbed dose (mrad) to 
an effect on the body. Dose is measured in mrem. For comparison; a dose,of 500,000 mrem to the whole * 
body within a short time causes death in 50 percent of the people who receive it; a dose of 5,000,000 mrem 
may be delivered to a cancerous tumor during radiation treatment; normal background radiation at or near 

sea level results in an annual dose of about IQ0 mrem; DOE radiation protection standards limit the dose 

that may be received by members of the general public’ to 100 mrem/yr above background levels; living in ’ 
a brick house typicallyresults in a dose of about 75 mremyr above the background level. . 

Exposure Rate : Exposure rate.is the rate at which radiation imparts energy to the air. Exposure is, . : 

typically measured in microroentgens (PR), and exposure rate ‘is typically expressed as @hr. The dose to 

the whole body can be approximated by multiplying the exposure rate by the number of hours of exposure. 

For example, if an individual were’exposed to gamma radiation at a rate of 20@Uhr for 168 hr/week 

(continuous exposure) for 52 weeks/yr, the whole-body dose would be approximately 175 mrem/yr. 

Gamma Radiation - See Radiation 

Meter - A meter (m) is a metric unit of length; 1 m is equal to approximately 39 inches. 
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Micrdroentgen - A microroentgen (pR) is a unit used to measure radiation exposure. For further 

information, see Exposure Rate. 

Millirem - The millirem (mrem) is the unit used to measure radiation dose to man. The DOE dose limit is 

100 mrem above background radiation levels within any one-year period for members of the general 

public. Naturally occurring radioactive substances in the ground result in a yearly exposure of about 

100 mrem to each member of the population. To date, no difference can be detected between the health of 
population groups exposed to 100 mremyr above background and the health of groups who are not 

exposed. 

. . . 

Natural Background Radiation - Natural background radiation refers to radiation emitted from the 
naturally occurring radionuclides found in.manmade. materials. The concentrations of the radionuclide, 

and thus the radiation, will vary widely because .of variation in the.composition of the materials. 

Radiation - There are three primary types of radiation: alpha! beta, and gamma. Alpha radiation travels 
less than an inch in air before it stops, and it cannot penetrate the outer layers of human skin. Beta 
radiation can penetrate the outer layers of skin but cannot reach the internal organs. Gamma radiation, the 

most penetrating type, can usually.reach the internal organs. 

Radionuclide - Radioactive elements are also referred to as radionuclides. For example, uranium-235 is a . 
radionuclide, uranium-238 is’another, thorium-232 is another, and so on. 

, . . . 
Remedial Action 1’ Remedial action is ,a general term used to mean cleanup of contamination that exceeds 

DOE guidelines. It refers to any action required so that a property may be certified as being in compliance . 

with guidelines and may therefore be released for future use. Remedial action also includes restoring 

remediated properties to their original conditions as far as possible. 

Uranium - Uranium is a naturally occurring radioactive element. The principal use of refined uranium is 
for the production of fuel for nuclear reactors. Uranium in its natural form is not suitable for use as a fuel 

source. 
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Approximate. Location of Chapman Valve Site 
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TABLE 1 
SUMMARY OF RESIDUAL CONTAMINATION GUIDELINES 

BASIC DOSE LIMITS 

The basic limit for the annual radiation dose (including all pathways except radon) received by an individual 
member of the general public is 100 mrern/yr above background. In implementing this limit, DOE applies as-low- 
as-reasonably achievable principles to set site-specific guidelines. 

SOIL GUIDELINES . . 

Radionuclide Soil Concentration (pciig) Above BackgroundaPb*’ 

Radium-226 5 pciig when ‘averaged over the first 15 cm of soil below 
Radium-228 the surface and over any contiguous 100-m* surface area; 
Thorium-230 15 pCi/g when averaged over any 15-cm-thick soil layer below 
Thorium-232 the surface layer and over any contiguous 100-m* surface area. 

Total Uranium Site-specific uranium guideline for Chapman Valve was not determined. 

STRUCTURE GUIDELINES’ 

Airborne Radon Decay Prpducts . : . . 

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 reasonable effort shall be made to achieve, 
an annual average (or equivalent) radon decay product concentration (including background) not to exceed 
0.02 WLd. 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. 

. 

External Gamma Radiation 

The average level’of gamma 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 uR/h and will comply with the 
basic dose limits when an appropriate-use scenario is considered. 

Indoor/Outdoor StrUCtUre Surface Contamination 

Rhdionuclide” 

qllowable Surface Residual Contamination* 
(dpm/lOO cmz) 

Averaaeglh . Maximum” Removablehd ’ 
/ 

Transuranics, Ra-226, Ra-228, Th-230, Th-228 
Pa-231, AC-227, I-1 25, I-1 2gk 

100 300 20 

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

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

1,000 ‘f-7 
r- 

‘5,000 a 

3,000 

15,000 a 

200 

1,000 a 

Beta-gamma emitters (radionuclides with decay 
modes other than alpha emission or spontaneous 
fission) except Sr-90 and others noted above’ 

5,000 0 - y 15,qoof3-y 1,000 8 - y 

z4.19 4392.5 39 



TABLE 1 
(CONTINUED) . 

aThese guidelines take into account ingrowth of radium-226 from 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, not in secular equilibrium, the guidelines apply to the higher concentration. If other mixtures of 
radionuclides occur, the concentrations of individual radionuclides shall be reduced so that (1) the dose for the 
mixtures will not exceed the basic dose limit, or (2) the sum of ratios of the soil concentration of each radionuclide 
to the allowable limit for that,radionuclide will not exceed 1 (“unity”), 

bThese guidelines represent allowable residual concentrations above background averaged across any 15-cm-thick 
layer to any depth and over any contiguous 160-m* surface area. 

‘If the average concentration in any surface or below-surface area less than or equal to 25 m2 exceeds the . 
authorized limit or guideline by a factor of (100/A)‘“, where A is the area of the elevated region in square meters, 
limits for “hot spots” shall also be applicable. Procedures for calculating these hot spot limits, which depend on the 
extent of the elevated local concentrations, are given in the DOE Manual for Implementing Residual Radioactive 
Materials Guidelines, DOE/CH/8901. In addition, every reasonable effort shall be made to remove any source of 
radionuclide that exceeds 30 times the appropriate limit for soil, irrespective of the average concentration in the soil. 

dA working level (WL) is any combination of short-lived radon 
ultimate emission of 1.3 x lo5 MeV of potential alpha energy. 

decay products in 1 liter of air that will result in the 

eAs 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. . . 

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

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

hThe 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 a depth of 1 cm. 

Crhe maximum contamination level applies to an area of not more than 100 cm*. 

jThe amount of removable radioactive material per 100 cm* of surface area should be determined by wiping an area 
of that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of 
radioactive material on the wipe with an appropriate instrument of known efficiency. When removable contamination 
on objects of. surface area less than 100 cm* is determined, the activity per unit area should be based on the 
actual area, and the entire surface should be wiped. It is not necessary to use wiping techniques to measure . 

removable contamination levels if direct scan surveys indicate that total residual surface contamination levels are 
within the limits for removable contamination. 

KGuidelines for these radionuclides are not given in DOE Order 5400.5; however, these guidelines are considered 
applicable based on “DOE Guidelines for ,Residual Radioactive Materials at FUSRAP and Remote SFMP Sites,” 
Revision 2, March 1987. ‘. 

i This category of radionuclides includes mixed fission products, including the Sr-90 which is present in them. It 
does not apply to Sr-90 which has been separated from the other fission products or.mixtures where the Sr-90 has 

. been enriched. ’ . . * 

Source: DOE Order 5400.5 and 40 CFR 192 

Z4.19 4992.6 40 
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Table 2 
Decontamination Techniques Used at the Chapman Valvq Site 

Type Description 

HEPA Vacuuming High-efficiency particulate air- (HEPA-) filtered vacuum cleaners were 
used to remove loose contamination and dust. HEPA-filtered vacuums were also used 
in conjunction with other techniques (grinding, wire brushing, etc.) to eliminate the 
airborne contamination associated with these techniques. 

Jackhammering Conventional jackhammers were used on small areas to remove 
anchor bolts from the concrete slab. Skid steer loaders equipped with hoe-ram .’ 
attachments were used to remove the wooden blocks from the floor and to break up the 
concrete pads to expose the base slab. 

Excavation Contaminated concrete and debris were removed from the building with 
a skid steer loader. Removal of contaminated soil from the west ramp and excavation 
of the pipe were performed with shovels. 

Wire Brushing Small areas on the overhead trusses requiring rework were wire 
brushed to remove contamination. 

Scraping Putty knives were used to scrape contamination from the surface of the 
lo-ton crane and from wooden planks removed from the crane deck. 

” * 
. 

‘. 

., . . 

. . 
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Table 3 

Cost of Remedial Action at the 
Chapman Valve Site 

Description Amount 

Direct costs 
Radiological laboratory/HP support 
Chemical laboratory ‘. 
Direct hire labor 
Transportation 
Disposal 
Final engineering reports 
Home office support 

$269,000 
184,000 
11,000 

273,508 
12,000 * 
24;OO0 
51,000 

143,500 

Total IU costs ,$968,000 

Hazard assessment supplemental 
limits cost savings . $2.000.000 

. 
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Table 4 . 

Location Direct (dpm/l 010 cm2) 
Number Alpha Beta/Gamma 

1 16 201 

Post-Remedial Actic 
Remsovable Idrxn/l 00 cm‘)’ 

Alpha Beta/Gamma 
2 84 

2 
3 
4 
5 
6 
7 

8 

9 

10 

11 

12 

13 
14 

ts 
15 
Id 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

_. 1 
-6 
9 
1 
-6 
-6 

-6 

a 
16 

9 

1 

9 
9 
1 

37 
9 

-6 

15 

-5 

48 

15 

21 

1 

21 

55 

15 

a 

21 

35 

28 

48 

513 
313 
223 
335 
112 
201 

402 

380 

491 

313 

134 

357 
20.1 
290 
0 

112 

290 

1670 

-329 

1771 

177 

607 

633 

253 

3416 

‘329 

2049 

-278 

1619 

1569 

531 

. 

2 
-1 
2 
-1 . 
-1 
-1 

-1 

-1 

2 

5 

-1 

2 
2 
-1 

.2. 
2 

-1 

-2 
b __ 

- 4 
b -- 

b -_ 

-be 

b . __ 

. 1 
b -- 

15 
b -_ 

b __ 

b -- 

-9 

45 
b -- 

.l . 
b -- 

-53 
b I- 

10 63 

4 11 
b b -- -* 

110 
-19 
20 
-53 
-45 
15 . 

41 

110 

3 

80 

50 

114 
11 
-15 . 
33 
20 

24 

7 . . 
b e -. 

Suwey Data - Cranea 
I Location 

Number 
33 

34 
35 
36 
37 
38 
39 

40 

41 

42 

43 

44 

45 
46 
47 
48 
49 

50 

51 

52 

53 

54. 

55 

56 

57 

. 58 
59 

60 ’ 

61 
62 

‘63 

64 

Direct (dpmllO0 cmL) 
Alpha Beta/Gamma 

8 
15 
15 
15 
1 
-5 
8 

21 

26 

12 

19. 

-3 
4 

. 4 
134 
220 
163 

55 

4 

12 

19 

. 19 

19 

-3 

12 

148 

91 

26 

. 19 

62 
12 

-3 

Removable (dpm/lOO cmL)’ 
AIDha Beta/Gamma --_-. -. 

-177 -D,T 

25 
-354 
-76 
354 
-101 
-380 

708 

101 

557 

-127 

177 

633 
481 
1493 
2378 
26116 

708 

936 

354 

734 

911 

405 

6Q7 

531 

1695 

2075 ’ 

253 

0 
354 
177 

653 

b -- 

b -_ 

-b- 
b __ 
b _- 
b __ 

b __ 

b __ 
b -_ 
b _- 
b _- 
b _- 

b __ 

-b- 

-b- 

b _- 

b .- - 

b __ 

-“m 

8 
5 
-2 
b __ 

b __ 

b -- 

b -- 

b __ 

b -_ 

b -- 

b __ 

-be 

b -- 

-be 

b __ 

m”- 

b -- 

-b- 

73 
87 
77 
b -- 

b __ 

b __ 

-b, 

b __ 

b -- . 
b __ 

b _- 

8 

12 
b -- 

,b, 

-b- 

b -_ 

b -- 

77 

39 
b -- 

-4 

-b, 

b __ 

b -- 



Table 4 - Continued 
Post-Remledial Action Suwey Data - Crane* 

Lo'cetion Direct tdDm/l 00 cm? 

Number' Aloha: Beta/Gamm#a 

65 -4 . 860 
66 19 734 
67 26 .9161 
68 270 3238 
69 83 1189 

70 -3 . . 886 
71 -3 759 
72 148 3669 
73 40 3087 
74 12 . 202 

75 62 936 ' 

76 . 19 io1 

77 4. . 582 
* 78 12 127 

. 79 -3 329 

80 199 3719 

81 98 1645 

82 40 1113 

83 26 961 

84 12 810 

85 91 1898 

86 62 3137 

87 -3. 633 

88 19 481 

89 '4 708 

910 33. 25 

91 12 .329 

92 I:! . 506 

93 4 177 

94 12 _. 582 
95 12 . . 734 

Removable (dpWlO0 cm')" 

Alph'a BetaIGamm,; 
-b- -b, 
b __ 

,b- 

b -w 

b __ 

.5 83 
5 
b -- 

910 
-b, 

b b __ __ 

-2 

5 
b __ 

b -- 

60 . 

46 
b __ 

b . __ 

b b __ __ 

b b __ -- 

b b __ -- 

8 

12. 

b __ 

87 

2 
b __ 

b c- 

107 

90 
mb- 

,b- . 

:2 63 
5. 107 
b b -- -- 

b b -- we 

-b-’ 

b b -- __ 

b b __ __ 

b -- 

b b __ __ 

b b -- -- 

b b __ __ 

Lo'cation 

Number 

916 

97 

9'8 

99 

. 100 

101 

102 , 

103 

104 

105 

106 

107 

108 

109 

110 

111 

.I12 

113 

. .ll4 

.115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

Direct (dorrtIlO0 cm? Removable (domU cmL)' 

Alpha Beta/Gamma 
,b- b __ 

Alpha Beta/Gamma 

4 531 

-3 405 
12 304 

112 2758 

4 455 

19 354 

40 810 

26 810 

19 663 

55 860 

-43 -578 

-43 -509 

-j3 -254 

I -43 462 

-43 -185 

-43 -162 

-24 -624 

-43 -50q 

-43 -971 . 

-33 -948 

-24 -879 

-24 462 

'-43 486 

-33 -832 

22 -254 

-43 -624 

43 -555 

-24 -786 

4 -8'09 

13 439 

43 -254 

b b __ __ 

,b- 

8 80 
b b __ __ 

b b __ __ 

b -- -b- 

b b __ __ 

b b __ __ 

b b -- -- 

b b me _- 

b __ . 
b __ 

b _- 

b -_ 

. b b __ __ 

b b __ -_ 

b -- 

b -- 

b __ 

b __ 

b b __ __ 

b b __ __ 

,b- b __ 

-b. eb- 

b b m- __ 

b __ 

p. 

b __ 

b -- 

b -- 

b‘ . __ 

b b -- -- 

b b __ -- 

b b -- -- 

b __ -4 

b b __ __ 

b b __ *- . 



Table 4 - Continued . 

‘1 

Post-Remedial Attic 
Location 

Number 

127 

Direct (dpm/l 60 cm2) Removable (dpm/lOO crr~~)~ 

Alpha Beta/Gamma Alpha Beta/Gamma 

-24 -786 b b __ -* 

128 

129 

136 

131 

132 

133 

134 

135 

136 . 

137 

138 

139 

140 

141 

142 . 

143 

144 

145 

146 

147 

148 

-33 

689 

198 

143 

319 

87 

235 . 

161 

13 

.4 

43 

-3.3 
43 

43 

13 

172 

24 

43 

6 

89’ 
302. 

-647 

-324 ’ 

-69 

23 

-92 

-370 _ 

3237 

671 

1156 

324 

69 

-254 

-925 

416 

-879 

651. 

311 

481 

1471 

396 
283 

b b i -- -- 

b -- b __ 

b -- b -- 

b __ b __ 

b -_ b __ 

b -- 

-1 -3 
b b __ -- 

-1 
b __ 

-10 
b -* 

b -_ 

b __ 

b _- 

b -- 

b -_ b -- 

b -- b _- 

b 
-.- 
b -- 

b .m - 

b -- 

b -.- -be- 

b -_ b __ 

12 17 
b . b -_ -- 

b -- -b, 

. 

Suwev Data - Crane’ 
I 

Location 

Number 

149 

Direct (dpmll00 cm2) 

Alpha 

459 736 

5348 

4641 

368 

-57 

85 

-170 

538 

-311 

-226 

1585 

538 

198 

-113 

311 

1330 .. 

* -170 

,-85 

283 

-198 . 

-198 

Removable (dpm1100 cm2)b 

Alpha Beta/Gamma 

-b, -9 

150 

.I51 

152 
. 153 

154 

155 . 
. 156 

157 

. . 158 

159 

160 

i61 

162 

163 

164 

552 

274 

98 

43 

15 

4 

24 

24 

24 

70 
256 

69 

61 

98. 

172 

80 

43 

33 

70 

61 

165 

166 

‘167 

. 168 .. 

169 

9 
1 

-be 

-17 
58 
b _- 

,b- -b, 

b b __ __ 

b b _- _- 

b b __ __ 

,VERAGE 44 . 520 3 42 
IOE Guideline 5060 5000 1000 1000 

- . . a Negative numbers indicate that the measurement was less than the minimum detectible activity and that atter bacKground Gas subtracted, 

the numerical value was negative. 
b 

Transferable surface readings were not taken because dire& readings were less than the transferable criterion of 1000 dpmJl00 cm2 

for that location. . . 

b __ 

b -_ 

-be 
b __ 

. 1 
b -_ 

31 
mb- 

-‘-‘m 
b b __ _- 

b b __ -_ 

12 . 20 
b b . __ -- 

-b, b __ 

b b __ -- 

b b __ __ 

.-b- 

. .b b _- -_ 



Table 5 
Post-Remedial Action Suwev Data - Trusses an’d Overheads’ 

Horizontal Surfaces Non-Horizontal Surfaces Light Fiitures 
. 

(dpm110~0 cm*) (dprnIl60 cm2) (dprn/l 010 cm’) 

Number . Direct Removable . Direct Removable D’irect Rem’ovabte 

Truss of Beta/ Beta/ Beta/ Beta/ Beta/ Betal 

Number Locatiolns Alpha Gamma . Alpha Gam’ma Alpha Gamma Alpha Gamma Alpha Gamma Alpha Gamma 

1 16Q Average P-P-P-----P- 452 5657 24 112 702 3173 27 128 859 3758 65 227 
Maximum 2221 27841 101 302 1776 7330 78 244 1471 4810 117 339 

Minimum 4 139 -2 0 4 -277 -2 . 41 161 2798 35 132 
2 101 Average 2114 12261 18 125 1869 6175 20 107 794 2336 2 62 

3 

4 
“ 

69 

68 

Maximum 17577 111967 193 539 17397 18280 88 573 1300 3677. 7 79 

Minimum -9 277 -2 -25 102 948 -2 -17 59 -185 -2 44 
Average 907 4266 29 70 889 5383 17 61 -9 mb- eb- -b- 

Maximum 9973 288016 366 634 5916 27419 55 129 -b- -b, -b- h 
Minimum . ?6 113 -2 -20 7 -85 -2 0 ,b- mb- mb- mb- . 
Average 361 1773 11 55 483 2221 21 48 mb- mb- mb- eb- 

. Maximum 1024 17827 42 180 1450 10~017 192 502 ,b, f -9 eb- b _- - 
Minimum 26 -792 -2 14 ‘, 7 481 0 -1 g ,“- -“, ,b, -“m 

5 150 Average 422 1783 7 27 316 1245 3 19 432 .’ 1186 18 17 
P a- Maximum 4724 14591 58 98 741 4185 9. 62. 808 .4324 35 49 

Minimum 17 -347 -2 -36 -7 -162 -1 -19 4 -254 -1 -39 
’ 6 67 Average 243 1395 9 27 114 815 1 IQ __ b -“m m”m -“m’ 

’ Maximum 1406 17940 131 310. 715 8319 8 76 ,“- -bm -bm -b- 

Minimum 8 -b- ,b- mb- -b, . -453 -1 ~16 -7 -283 -1 -29 
7 71 Average 329. 1923 3 36 201 865 2 . 18 -9 . mb- mb- _ b a . 

Maximum 1773 12507 15 173 9Q2 5263 9 156 -be -b- -be b __ 

8 43 

Minimum 13 -509 

Average 344 2567 

Maximum 1389 20141 

-1 -31 -6 -509 -1 -14 -b, ,b, -4 mb- 

14 32 287 1592 IO -10 _ b _ _._ b m”e eb- 

42 123. 556 5388 28 42 ,b- ,b, -b- -b- 

Minim.um 0 439 . o- -33 93 -9Q’ -1 -114 w”, m”, -be -b, 

l.to 8’ 40 Average 161 . 627 2 8 . -E- ,‘, -‘=m mc- me- -=m :=m me- 

Maximum 1895 I lb84 25 256 mc- WC- WC- mcm ,=, . mc- mc- mc- 

Minimum -22 -315 0. 42 ,c, -cm -c, -cm -c- -cm -c. -c, 
Supplem~ental Limitd 150~00 150~00 1000 10~0~0 . 1510~0~0 150~0~0 10~0~0 100~0 150~0~0 1500~0 10~00 1000 . 

’ Negatiie numbsers indicate that the measurement was less than th’e minimum detectible activity an’d that after background was subtracted the numerical value 

was negative. : 

b These truss areas did not contain light fixtures. 

’ This survey was performed on th’e urrderside of h’orizontal surfaces alnd in the area b’etween back-to-ba’ck welded angles on all eight trusses: Non-h~orizontal 
. surfa’oes arrd light fxtures were not surveyed. 

d Thse suppl~emental limit is an average for the truss; there is no maximum limit. 



Table 6 . 
Post-Remedial Action Survey Data -West Wall” 

Location Direct (dpmllO0 cm‘) 

I Number Alpha Beta/Gamma 

22 989 8263 

Removable (dpm/lCIO cm‘)I1 
Alpha Beta/Gamma 

-1 13 

-1 24 

-1 4.. 
5 45 

12 119 

42 401 

9 123 
.5 . 106 

Removable (dpmllO0 ~r’n‘)~ 
Alpha Beta/Gamma 

19 187 

23 878 80985 9 119 
24 ’ 322 5490 -1 -8 
25 626 23147 19 52 

. 26’ 774 11149 2 65 
27 4470 14544 108 170 
28 6 2999 2 -30 
29 6 6112 32 18 
30 70 4980 2 18 
31 43 1471 -1 18 
32 61 170 -- b __ b 

33 6 1075 9’ 18 
34 .I54 30730 2 -37 

.35 ’ 302 12620 2 -16 
56 . 395 26033 15 4 
37 376 . 10413 9 31 

.38 24 4075 9 4 . 
39 43 3679 5 -9 
40 43 1585’ 2 -64 
4’ 61 ’ 6452 -1 -57 
42 24 2999 2 -30 

Average ’ 708 19410 17 70 

toe Guideline -‘- -o- -=- mc- 
. . . . 

Location 
Number 

1 

2 

3 
4 

5 

6 

7 

8 

Direct (dprn/lO~O cm’) 
Alpha Beta/Gamma 

100 4075 

82 3792 

193 8489 
137’ 14375 

1304 37295 

878. 61743 

2508 15903 

693 22977 

9 6080 59479 75 221 

10 2230 130787 164 919 

11 .-4824. 60045 9 113 
12 3731 5433 138 594 
13 44 5999. 5 38 

3 14 248 4301 -1 15 359 34692 2 28 89 
16 * 433 10922 2 14 
17 174 14997 9 31 
18 63 16921 5 92 
19 i37 22354 .5 102 

20 433 . 6508 5 16 . 
21 878 15167 2 85 

IC 
a 

Negative numbers indicate that the measurement was less than the minimum detectible activity and that after background was subtracted, 
a 

the numerical value was negative. . . 

b Removable surface readings were not taken because direct readings were less than the removable criteria of 1000 dpmllO0 Cm* 

.for that location. 
C’ The wallswerebecontaminated to comply with DOE’s ALARA policy, and th’e data collected are intended to be used inthe final hazard 

assessment calculation; therefore, there are no specific surface criteria that apply to the walls. 

. 



Table 7 
Post-Remled.ial Action Survev Data - North Wa1.l’ 

Location Direct(dpmJ100 cm") Removable(dpmM/lOOcm~ 
Number Aloha Beta/Gamma Aloha . Beta/Gamma .~ 

20 1 
2 
3 
4 
5. 
6 

.7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26. 

27 

28 

29 

30 

31 

32 

48 
104 
187 
2 

39 
2 

57 

2 

113 

39 

30 - 

104 
94 
113 : 

57 
11 

57 

11 

178 

94 

85 

2 

48 

233 

919 

243 

122 

39 

326 

345 

317' 

5018 
2428 
2914 
2336 

. 3,839 
2243 
2752 

2613 

2729 

3839 

2312 

2567. 

2798 
1896 
2613 
2891 
3908 

2359 

2474' 

1734 

2914 

2497 

2289 

30106 

12071 

1010'82 

3422 

856 

5272 

5365 

1688 

1526 

5 
15 
22 
9 
-1 
2 
2 

12 

-1 

22 

9 
5 

15 
2 
12 
5 
2 

15 

2 

-.1 
5 

2 

-1 

.I2 

32 

15 

25 

9 

5 

35 

5 

2 

-16 
-3 
-3 
11 
-13 
-9 

-16 

-16 

-37 

-23 

-57 

11 

-43 
45' 
-30 
-9 * 
4 

-6 

-9 

4 

11 

-23 

31' 

-64 - 

'-40 

4 

48 . 

18 

-9 

72 

-43 

-9 

- 
Lo'cation 
Number 

34 
35 
36 
37 
36 
39 
40 

41 

42 

43 

44 

45 

46 
47 
48 
49 
50 

. 51 

52 

53 

.M 
.55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

-65 

Direct (dprdlO0 cm') Removable (dprn/lO~O cm?" 
Alpha Beta/Gamlma Aloha Beta/Gamma 

419 
270 
622 
270 
761 
270 
94 

187. 

215 

57 

743 

919 

' 1762 
39 
947 
1104 
965 

11 

. 11 

30' 

2 

215 

30 

11 

11 

76 

11 

48 

150 

530 
. 307 

30 

- --I---- 

1711 19 -16 
2844 
2960 
3908 
2567 
3307 
3422 

49102 

4394 

1156 

30106 

8949 

36698 
301 

25714 
3839 
6914 

1781 

1017 

185. 

1295 

1457 

925 

1'226 

647 

139 

439 

69 

1017 

1503 

717 

301 

22 
12 
29 
22 
2 
2 

12 

32 

9 

5 

Ii 

. 850 
b __ 

15 
65 
-1 

5 

-2 
-9 

1 

.I1 
b -- 

1 
b __ 

b -- 
. 

b __ 

b -_ 

11 

28 
eb- 
b w- 

18 
18 
68 
24 
-37 
-23 

62 

18 

126 
j43 

11 

3197 
b _- 

45 
265 
-43 

46 

-28 
b __ 

3i 

'19 
b __ 

-15 
b -- 

b -_ 

b -- 

b __ 

-8 

-28 
b _- 

b me 



Table 7 - continued 

Location 

Numb’er 

33 
67 

68 

69 

70 

Post-Remedial Action 
Direct (dpmllO0 cm*) Removable (dpm1100 cm2)b 

Alpha Beta/Gamma . Alpha Beta/Gamma 

919 1503 22 79 
363 -. 740 __ b -- b 

132 763 -be b __ 

539 1434 -2 . 33 
11 2127 . 5 -5 

71 178 1064 8 22 
72 280 1202 18 39 
73 243 2428 21 9 
74 94 555 __ b -4 

75 39 1804 11 -59 
76 169 532 __ b -- b 

77 85 2405 18 -28 
78 94 -185 b b __ *- 

79 910 2012 38 -45 
86 11 1526 -2 39 
81 335 .i896 11 46 

urvey Data - North Wall’ 
Location Direct (dpm/lOO cm*) Removable (dpm/lO~O cm2)b 

Number Alpha Beta/Gamma Alpha Beta/Gamma 
66 IQ4 856 -b: b __ 

82 169 1064 18 -35 
83 39 509 b b __ _- 

84 548 6544 31 185 
85 132 1572 21 29 
86 48 23 b b __ _- 

87 1021 14268 31 155 
88 48 3645 15 39 

. 89 576 3076 15 -62 
910 20 -416 b b __ -_ 

91 1437. 27749 -25 243 
92 ’ 2595 4648 213 266 

93 345 -46 b b -_ _- . 
94 372 2359 34 100 
95 446 7307 ,101 209 
96 48 4116 5 -32 

Average 1001 2823 35 58 

Ioe Guideline -‘- mc- -Cm -Cm 
. . . . a Negative numbers indicate that the measurement was,less than the mlnlmum detectible activity and that after background was subtracterr, 

the numerical value was negative. 
b Removable surface readings were not taken because direct readings were less than the removable criterion of 1000 dpmll00 cm* 

for that location. 

’ The walls were decontaminated to comply with DOE’s ALARA policy,‘and the data collected are intended to be used in th.e final hazard 

assessment calculation; therefore, there are rro specific surface criteria that apply to the wails. 



Table 8 
Post-Remedial Action Survev Data - S’outh Wall’ 

Location Direct Idc&l 010 cm") Removable ldomll 00 cmY' 
Number' 

.i 
2 
3 
4 
5 
6 
7 

8 

9 

10 

11 

12 

13 
14 

. 15 
16 

- 17 

18 

19 

20 
21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Alpha Beta/Gamma 
?;64 . 

7 
2230 
44 
3'04 
82 
545 . . 

3710 

191 

3358 

691 

209 

1450 
135 . 
432 
80 

7804 

784 

.586 

2228 

5414 

691 

Ii 

196 

67 

.I87 

39 

.67' 

l(E67- 

104 

Ii8 
-7' .' 

. 

41709 
283 

7074 
i 2677 
7866 
3056 
2264 

17714 

849 

9508 

. 26005 

3735 * 

9608 
2490 
2490 
1471. 

20543 

14488 

44822 

67572 

11375 

13639 

2867 

4671 

324 

2428 

2960 

2035 

'1202 

2821 

5319 

7215 

5 102 
-1 11 
.5 52 
-1 1 
-1 -23 

5 55 

39 150 . 

111 319 

9 3' . 
5 24 

22 153 
15 52 
72 252 
9. -3 

88 241 

12 72 

19 126 

32 153 

25 99 

22 24 . 

1 -59 

1. -62 
b b -- __ 

11 -15. 

-2 45 

5 -12 

6 26 

1 16 

15 -52 

-2 2 

Alpha 
22 
-be 

. . 
Beta/Gam#ma 

265 
. b __ 

Location Direct ~dorn/lOO cmLl Removable ldomll 00 cm‘)" 
Number 

34 
35 
36 
37 
38 
39 
40 

4' , 
42 

43 

44 

45 

46 
47 
48 
49 
50 

51 

'52' 

53 

'54 

* 55 

56 

57 

58 

59 

6Q 

61 

62 

63 

64 

65 

261 1272 
761 8140 
67 1665 

428 4255 
196 5850 
483 7538 

122 971 

539 2451 

215 694 

85 971 

122 2336 

641 2497 
Ii2 6428 
132 1873 
30 1734 
39 3214 

67 -162 

446 4509 

558 925. 

1947 5758 

-7 -324 

354 1665 

369 902 

409 .5943 

48 -370 

261 2127 

372 2197 

187 2359 

3'0 763 

2 -624 

169 694 

. . , . 
Alpha Beta/Gamma Alpha Beta/Gamma 

354 740 T-D, 

21 
34 
11 
18 

. '5 . 
28 

11 

8 
b __ 

b __ 

33 
134 
-39 
5 
94. 
-5 
-25 

-56 
,b- 
b __ 

1 -25 

28 -1 . . 
8 -8 
1 -35 
5 -1 
8 26 
b b __ mm 

38 56 
b b. __ __ 

68 . 161 
Lb- -b, 

.5 -76 
b b -- w.. 

44 175 
b b __ -- 

5 49 

21 

18 
,b, 

16 

138 
b _- 

b b __ -- 

-b b -_ _- 



Table 8 - Continued 

Location Direct (dpm1190 cm*) 

Number Alpha Beta/Gamma 

33 567 4278 

Post-Remedial Action Suwey Data - South Wall” 
Removable (dpmll 00 cm2)b Location Direct (dprrVlO~0 cm*) Removable (dprMO0 cm2)b 

Alpha Bet;?Gamma Number Alpha Beta/Gamma Alpha Beta/Gamma 

11 121 66 104 578 b b -- -- 

67 283 1188 32 106’ 73 450 22864 2 11 
68 6 4358 . 2 -50 .74 43 3679 2 -23 
69 1469 3452 12 45 75 98 2320 15 -6 
70 580 1075 9 -30 76 43 2037 5 -9 
71 265 1981 9 85 77 6 1358 -1 -37 
72 450 10696 12 75 

. Average 642 6387 17 45 

Doe Guideline -‘- -c, -=w -=e 
a 

‘Negative numbers indicate that the measurement was less than the mtnimum detectible activity and that after background was subtracted, 

the numerical value was negative. 
b Transferable surface readings were not taken because direct readings were less than the transferable criterion of 10’0’0 dprnIl00 cm* 

for thatlocation. 

’ The wails were decontaminated to comply with DDE’s AlARA policy, and the data collected are intended to be used tn the final hazard 

assessment calculation; therefore, there are no specific surface criteria that apply to the wails. 

. 

. 



Table 9 
. 

Post-Remedial Action and Bench - Scale Sampling Results’ 

TCLP Pb TCLP Cd U-238 Ra-226 Th-232 

Location ug/L ug/L PCi9 PCU9 PCii9 

Dust from crane (mixed with concrete) 338 
P.7 

c 3.0 b b -- __ -- 

Bench Scale Test (Ratio 2) b b 315 c 3.0 -be -- -- 

Bench Scale Test (Ratio 4) .’ 102. . < 3.0 b b ‘b . -- __ -- 

Bench Scale Test (Ratio 6) 302 < 3.0 * ,b- ,b, ,b, 

Bench Scale Test (Ratio 3) 94.2 < 3.0 b b b -- -- -- . 

Bench Scale Test (Ratio 5) < 46.6 < 3.0 -be -“m ,b, 

Bench Scale Test (Ratio 1) 171 c 3.0 ,b- b __ ,b, 

West Equipment Door Ramp b b __ __ c 2.00 0.47 0.41 

Room 84 -“m b __ 0.26 0.47 0.50 

Room 84 b b -- __ c 0.62 0.38 0.39 

Room 84 b b __ -- < 0.54 c 0.3 0.42 

DOE Soil Guideline -=e mc- d -- -*- b 

RCRA TCLP Limits 5000 1000’ mc- 2, ,C. 

l Less than values (c) are results less than the minimum detectable activity, and the number 

reported is less than the minimum detectable activity. 

b Sample was not analyzed for this analyte: 

. ’ This set of guidelines does not apply to this analyte. 

d There was no site-specific uranium guideline developed for CHV. A typical U-238 guideline’ 

for FUSRAP sites ranges from 35 to 50 PC@‘. . 

e DOE soil cleanup guideline for radium and thorium is 5 pCi/g in the top 6 inches of soil and 

15 pCi/g greater than 6 inches below the surface of the soil. 

. 52 



. . 
Table IO 

Hazard Assessment Summary 
Dose Calculated 

Scenario 
Building Demolition 

Number Units 

Roof Demolition 
Wall Demolition’ 
Structural Steel Demolition 

4.9 
0.02 
0.76 

mrem 
mrem 
mrem 

Removal of Floor Blocks 
Total 

0.0007 
5.6 

mrem 
mrem 

Structural Steel Recycling 
Torch Cutting of Trusses 
Sand Blasting of Trusses 
Slag From Melting Trusses 
Total 

5.3 mrem 
10.7 mrem 
0.29 mrem 
16.3 mrem 

Reuse of Building Materials 17.3 . . mrem/yr 

Activity of Building Rubble . 
Mass of Uranium in Rubble . 

4.4 pCi/g 
20 .’ ,Ibs 

‘. . . 
‘, 

._ _- 
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TABLE 11 

REMEDIAL ACTION SUMMARY 

WBS 
SITE 

C?WNER 
SITE ADDRESS 
CITY, STATE 

J23 
man Valve 

hdim orchard. MA 055 15 

REMEDIATION AUTHORITY 
q NEPAKERCLA 
0 SUPEI@UN-D 
0 RCRA 

8. ” * 

. . 

DOCUMENT 

XARACTERIZATION 

TOTAL VOLUME 
To Remain In Situ 
Volume Reduction 

Documentation Used: d Ass- 
FUSRAP Tech&& 

Net Disposal 19cy Ulll-ChaDman 
Valve Post-Remedial 

Report 
TYPE OF WASTE FOR NET DISPOSAL: 

REGULATORY 

FY 
LLRW 
1 w2 

:: 
MIXED 
CHEMICAL 

VOLUME 
. .19 

DISPOSAL SITE 
Che. Ut& 

Clk. Uah 

PHYSICAL . 

El BUILDING RUBBLE 6 cy Clive. Utah 
SOIL 3 cy Che. Uah 
LIQUID 

lzl OTHER Dust Mixed with Concrete 1ocy Clive. 1 Jtah 

TREATMENT TECHNOLOGIES APPLIED AT THE SITE: . . . 
al St&i- 
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OAK RIDGE NATIONAL LABORATORY 
MANAGED BY LOCKHEED MARTIN ENERGY SYSTEMS 
FOR THE U. S. DEPARTMENT OF ENERGY 

POST OFFICE BOX 2008 
OAK RiDGE. TENNESSEE 37831 

September 25, 1995 

Dr. W. Alexander Williams 
Designation and Certification Manager 
Office of Eastern Area Programs 
Cloverleaf Building (EM-42 1) 
Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874- 1290 

Dear Dr. Williams: 

Chapman Valve Manufacturing Company, Indian Orchard, Massachusetts 

An independent assessment of remedial action related activities at Building 23 of the former 
Chapman Valve Manufacturing Company, Indian Orchard, Massachusetts, is underway by 
the Oak Ridge National Laboratory, Measurement Applications and Development Group. 
The purpose of the assessment is to verify the data supporting the remedial action and the 
adequacy of the remedial action and to confirm the site’s compliance with remedial action 
criteria. The assess;ncnt will include both a review of the post remedial action report, as 
well as the already completed verification surveys of the property. Based on the 
independent surveys performed by the Measurement Applications and Development group 
in August 1995, and partial review of the post remedial action survey data collected by 
Eberline, the site conforms to the supplemental criteria that are established for this site. 
However, final verification of the site is dependent upon the approval of the hazard 
assessment and supplemental limits by the Department of Energy, and the post demolition 
verification surveys. A formal report will be drafted at a later date. 

If you have any questions please call R. E. Rodriguez (423-574-5750). 

Sincerely, 

R. E. Rodriguez 
Measurement Applications 
and Development Group 

RER:lec 

C: J. D. Kopotic (DOE-ORO) ;f-’ 
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ABSTRACT 

The Chapman Valve Manufacturing Company in Indian Orchard, 
Massachusetts was one of many companies performing work during the 1940s 
associated with the development of nuclear energy for defense-related projects for the 
Manhattan Engineer District (MED) and the Atomic Energy Commission (AJX). In 
1947 Chapman set aside approximately one-third of Building 23 at the Chapman site 
for the machi@g of uranium rods. The “set aside” portion of the building measured 
- 200 by 60 ft and was separated from the remainder of the building by a floor-to- 
ceiling wooden partition. 

In 1991, a radiological survey was conducted at the former Chapman Valve 
Manufacturing Company by members of the Measurement Applications and 
Development (MAD) Group of the Oak Ridge National Laboratory (OWL) at the 
request of the U. S. Department of Energy (DOE). The survey report, published in 
1992, concluded that survey results indicated 23sI.J contamination in excess of the 
DOE criteria for surface contamination, and some 2W,J residues in the west end of 
the building. 

Decontamination of the facility to supplemental guidelines, derived by a hazard 
assessment based on appropriate scenarios for this building, was conducted by 
subcontractor personnel in 1995 under the direction of Bechtel National Incorporated 
(BNI), the project management contractor for FUSRAP. The independent 
radiological verification survey detailed in this report was performed in July and 
August 1995 under the FUSRAP program by members of ORNL at the request of 
DOE. 

The radiological verification survey of the west end of the building included 
gamma, alpha, and beta-gamma scans for fixed contamination, smear sampling for 
transferable contamination, and radionuclide analysis of soil samples taken from 
outside the building and from excavations in the concrete floor inside the building. 

Additionally, DOE has committed to conduct an additional radiological survey 
after demolition of the building by the propety owner. 

Based on the results of the remedial action and verification data in this report, 
all radiological measurements fall below the limits prescribed by DOE radiological 
guidelines established for this site. 

xi 
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Results of the Independent Radiological Verification Survey at the 
Former Chapman Valve Manufacturing Company, 

Indian Orchard, Massachusetts (CIOOOlV)* 

- INTRODUCTION 

The Chapman Valve Manufacturing Company in Indian Orchard, Massachusetts, was 
one of many companies performing work during the 1940s associated with the 
development of nuclear energy for defense-related projects for the Manhattan Engineer 
District (MED) and the Atomic Energy Commission @EC). Operations conducted under 
government contract at such sites included the procurement, storage, and processing of 
uranium oxides, salts, and metals, and the subsequent machining of these products. As a 
result of activities involving these materials, equipment, buildings, and land at some of the 
sites became radiologically contaminated with small amounts of the material resulting in 
low levels of contamination on the properties. The Formerly Utilized Sites Remedial 
Action Program (FUSRAP) was established ,by DOE in 1974 to assist in the assessment 
and cleanup activities at these sites. 1 

In 1947 Chapman set aside approximately one-third of Building 23 at the Chapman 
site, 203 Hampshire Street, Indian Orchard, Massachusetts, for the machining of uranium 
rods for Brookhaven Laboratory. The “set aside” portion of the building measured - 200 
by 60 ft and was separated from the remainder of the building by a floor-to-ceiling 
wooden partition, which has since been removed. Chapman became part of the Crane 
Company in 1959. Building 23 has been vacant since Crane discontinued all 
manufacturing at Indian Orchard early in 1987.2 

In 1991, a radiological survey was conducted at the former Chapman Valve 
Manufacturing company by members of the Measurement Applications and Development 
(MAD) Group of the Oak Ridge National Laboratory (ORNL) at the request of the U. S. 
Department of Energy (DOE). The survey and sampling at this site covered selected areas 
outdoors and accessible areas inside Building 23. Survey emphasis was on interior floors, 
walls and overhead beams; The survey report, published in 1992, concluded that survey 
results indicated 23W contamination in excess of the DOE criteria for surface 
contamination, and some 235u residues in the west end of the building? 

Decontamination of the facility to supplemental guidelines, derived by a hazard 
assessment based on appropriate scenarios for this building, was conducted by 
subcontractor personnel in 1995 under the direction of Bechtel National Incorporated 

*The survey was performed by members of the Measurement Applications and Development Group 
of the former Health Sciences Research Division (now the Life Sciences Division} of Oak Ridge National 
Laboratory under DOE contract DE-AC0596OR22464 



I 
I 

2 

(BM), the project management contractor for FUSRAP. Therm0 NUtech was the 
radiological support subcontractor. 

The independent radiological verification survey detailed in this report was 
performed in July and August 1995 under the FUSRAP program by members of ORNL 
at the request of DOE. The policy to assign an independent verification contractor 
ensures the effectiveness of remedial actions performed within FUSRAP and confirms 
the site’s compliance with DOE guidelines. 

Figure 1 is a’drawing of the former Chapman Valve Manufacturing Company 
property showing the location of Building 23. 

VERIFICATION PROCEDURES 

OBJECTIVES 

The objective of the verification activities was to confirm (1) that available 
documentation adequately and accurately describes the post-remedial condition of the 
facility that is to be verified, and (2) that the remedial action reduced contamination 
levels to within authorized limits. Applicable DOE residual radioactivity guidelines for 
protection of the general public are summarized in Table 1. 

SURVEY METHODS 

Survey methods followed guidelines for a generic site as outlined in References 4 
and 5. Figures 2-10 are diagrams of the building indicating locations of scans, smears, 
and soil samples. The building has been divided into a series of survey blocks, with the 
east-west support columns and overhead beams numbered 1 to 31, and the north-south 
columns labeled AA, A, B, and C (Fig. 2). Instrument calibrations were verified and 
background checked before each survey session, 

Residual uranium was concentrated in the west end of the building, specifically 
blocks Al through A7. The radiological verification survey of the west end of the 
building included: (1) a gamma scan at the surface of floors, using sodium iodide (NaI) 
gamma scintillation detectors; (2) beta-gamma scans of the floors and overhead structures 
with “pancake” GM detectors, and limited alpha scans on overhead structures with ZnS 
scintillation detectors; (3) a comprehensive scan of the floor surface for alpha-beta- 
gamma activity, using large area gas flow proportional detectors; (4) smear sampling at 
selected locations; and (5) radionuclide analysis of soil samples taken from outside the 
building and from core holes drilled through the concrete floor inside the building. 
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VERIFICATION SURVEY AND ANALYSIS 

Current guidelines for sites included within F’USRAP are summarized in Table 1. 
Typical background radiation levels for the Massachusetts area are presented in Table 2. 
These data are provided for comparison with the survey results presented in this section. 
Gamma measurements presented in this report are gross readings; background radiation 
levels have not been subtracted Similarly, background concentrations have not been 
subtracted from radionuclide concentrations in soil. 

Beta-gamma contamination levels were recorded in gross counts per minute (cpm), 
background adjusted and converted to disintegrations per minute (dpm/lOO cm2) using 
standard geometry factors for beta-gamma pancake probe/Bicron ratemeter combination. 
Transferable radioactivity levels (smears) are reported as net counts with background 
subtracted. 

DIRECT AND REMOVABLE RADIOACTIVITY LEVELS 

Gamma exposure rates, taken at the initial survey, ranged from 5 to 11 @/h at 1 m 
above the floor in grid blocks Al-A30 (see Fig. 2), while surface exposure rates ranged 
from 5 to 13 @/h, These values are comparable to the typical average background levels 
for the area (6 to 9 @X/h, Table 2). Gamma levels at accessible floor and wall surfaces 
were higher on contact with bricks, concrete, and other materials that contain naturally 
occurring radioactivity. 

Direct beta-gamma activity levels were measured on the overhead crane and at 81 
locations on seven roof-support trusses (beams) in the west end of the building, where 
contamination was found in the frst survey. The eighth truss was not included in the 
verification survey; after review of the post remedial survey data for truss no. 8 it was 
determined unnecessary. Some activity above guidelines was found on the crane during 
the initial survey by the verification team but was remediated and again surveyed and 
verified below guidelines. Beta-gamma activity measured on the trusses ranged from 400 
to 60,000 dpm/lOO cm? When averaged over the first 8 trusses, these measurements 
meet the supplemental guidelines established for this site (i.e., an average surface level of 
not more than 15,000 dpm/ 100 cm2 of uranium activity for the first eight trusses).6 
Results are given in Table 3. 

Direct alpha activity was measured on the west beams and in spots on the floors 
underneath the beams. None of the measurements were above guidelines. A 
comprehensive beta-gamma scan of the floors under these beams showed no beta-gamma 
measurements above guidelines. The building is scheduled for demolition by the owner. 

Smears were collected at selected locations throughout the area surveyed to ensure 
that remedial efforts left no residual transferable radioactivity above established 
guidelines. Results from smear analyses indicate no removable beta-gamma activity 
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above guidelines and the instrument-specific minimum detectable activity (MDA)*. All 
alpha measurements were below guidelines (Table 1) for both fixed and transferable 
alpha activity. 

l 

SOIL SAMPLES 

Systematic surface (O-6 in, or O-15 cm) soil samples were taken outdoors as well as 
indoors under the concrete floor where excavations had been dug by the remedial action 
contractor to remove the drainlines. Sample locations tie shown on Fig. 3. 

All samples were analyzed to determine the concentrations of BsU, 2sXJ, 226Ra, and 
B2Th. Results of the radionuclide analysis are shown in Table 4. Concentrations of B5IJ 
and 23sU ranged from ~0.05 to 0.46 pCi/g, and 0.71 to 14 pCi/g, respectively. The site 
specific guidelines for BsU concentrations of 35 to 40 pCi/g have been applied at other 
FUSRAP sites (Table 1). Concentrations for 232Th, and 26Ra in surface soil ranged from 
0.27 to 0.43 pCi/g and from 0.43 to 0.65 pCi/g, respectively. All these values are 
comparable to background levels in the area, and well below DOE guidelines. 

CONCLUSIONS 

Prior to remedial efforts, uranium residuals exceeded current DOE surface 
contamination guidelines in the west quadrant of Building 23. With the exception of the 
overhead crane, the rest of the building had been found to meet guidelines as reported in 
ORNL/RASA-92/l. The building will be demolished at a future date, when further 
verification of the site will be performed. 

All known radioactivity at the site has been addressed during the remedial action, 
either by cleanup or by evaluation for Supplemental Standards. In addition, DOE has 
committed to the property owner and to the community to conduct an additional 
radiological survey after demolition of the building by the property owner. This will 
provide the property owner and community with additional confidence that the property 
does not contain residual uranium at levels that would affect health or safety of future site 
occupants. 

Decontamination of the facility was performed by subcontractors under the direction 
of BNI. Initially, spotty contamination on the crane was identified by the ORNL 
verification team during the remediation efforts; however, these residuals were removed 

* The MDA for transferable alpha and beta activity is 9 and 140 dpm/100 cm% 
respectively. The critical detection level (I+ ) for transferable alpha and beta activity is 3 and 85 
dpm/lOO cm2, respectively. 
The MDA for direct alpha and beta measurements is 60 dpm/lOO cm2 and 970 dpm/lOO cm? 
respectively. The L, for direct alpha and beta measurements is 20 and 440 dpm/lOO cm? 
respectively. 
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and the areas resurveyed by Therm0 NUtech personnel, followed by another radiological 
verification effort by the ORNL team. 

Results of this independent radiological verification survey of Building 23 at the 
former Chapman Valve Manufacturing Company, Indian Orchard, Massachusetts 
confirm that residual uranium contamination in the west end of the building has been 
remediated to levels meeting the supplemental DOE guidelines for this site. The results 
of the direct scans and the removable smear analyses showed that all direct and 
transferable activity on the overhead beams and crane was below applicable guidelines. 
The results of soil radionuclide analyses indicate that all soil concentration measurements 
are below the limits prescribed by DOE radiological guidelines. 

Based on the results of the remedial action and verification data in this report, all 
radiological measurements fall below the limits prescribed by DOE radiological 
guidelines established for this site. 
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Fig. 2. Building 23 at the site of the former Chapman Valve Manufacturing Company, Indian 

Orchard, Massachusetts. Overhead roof support trusses are numbered 1 to 31 and columns are labeled 

AA to C. The mobile overhead crane is shown in the eastern half of the building. 
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Building 23 
Truss 1 VT- Location of smears 

o- Numbered locations 
of direct scans 

Chapman Valve Mfg. Co. 
Indian Orchard, MA 
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3. Locations of directly measured beta-gamma activity 
levels cm2) and smears collected on Truss #l in Building 
23 at the site of the former Chapman Valve facility. Results of 
alpha and beta-gamma scans on all trusses are shown in Table 3. 
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Fig. 4. Locations of directly measured beta-gamma activity levels 
(dpm/lOO cm2) and smears collected on Truss #2 in Building 23 at the 
site of the former Chapman Valve facility, Indian Orchard, Massachusetts. 
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5. Locations of directly measured beta-gamma activity 
levels dpm/lOO cm2) and smears collected on Truss #3 in Building 
23 at the site of the former Chapman Valve facility, Indian Orchard, 
Massachusetts. 
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Fig. 6. Locations of directly measured beta-gamma activity levels 
(dpm/lOO cm2) and smears collected on Truss #4 in Building 23 at the 
site of the former Chapman Valve facility, Indian Orchard, Massachusetts. 
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Fig. 7. Locations of directly measured beta-gamma activity levels 
(dpm/lOO cm2) and smears collected on Truss #5 in Building 23 at the 
site of the former Chapman Valve facility, Indian Orchard, Massachusetts. 
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Building 23 
Truss 6 

VT- Location of smears 

O- Numbsnd iocations 
of direct scans 

Chapman Valve Mfg. Co. 
Indian Orchard, MA 
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Fig. 8. Locations of directly measured beta-gamma activity levels 
(dpm/lOO cm2) and smears collected on Truss #6 in Building 23 at the 
site of the former Chapman Valve facility, Indian Orchard, Massachusetts, 
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Fig. 9. Locatiohs of directly measured beta-gamma activity levels 
(dpm/lOO cm2) and smears collected on Truss #7 in Building 23 at the 
site of the former Chapman Valve facility, Indian Orchard, Massachusetts. 
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Fig. 10. Locations of soil samples collected at the site of the former Chapman Valve facility, 

Indian Orchard, Massachusetts. 
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Table 1. Applicable guidelines for protection against radiation 
(Limits for uncontrolled areas) 

Mode of exposure Exnosure conditions Guideline value 

Gamma radiation 

Total residual surface 
contaminationb8c 

Beta-gamma dose 
rates 

Radionuclide con- 
centrations in soil 
(generic) 

Derived concentrations 

Indoor gamma radiation level 
(above background) 

23*u, 235U, U-natural (alpha emitters) 

Beta-g&a emitter& 
Maximum 
Average 
Removable 

232111, Th-natural (alpha emitters) 
or 

WSr (beta-gamma emitter) 
Maximum 
Average 
Removable 

2XRa, 23m, transuranics 
Maximum 
Average 

Removable 

Surface dose rate averaged 
over not more than 1 m2 

Maximum dose rate in any 
lOO-cm2 area 

Maximum permissible con- 
centration of the following 
radionuclides in soil above 

background levels, averaged 
over a lOO-m2 area 

226 Ra 
232Th 
230Th 

238U 

2o@m 

15,000 dpm/lOO cm2 
5,000 dpm/lOO cm2 
1,000 dpm/lOO cm2 

3,000 dpm/lOO cm2 
1,000 dpm/lOO cm2 
200 dpm/lOO cm2 

300 dpm/lOO cm2 
100 dpm/lOO cm2 
20 dpm/lOO cm2 

0.20 mrad/h 

1.0 mrad/h 

5 pCi/g averaged over 
the first 15 cm of soil 
below the surface; 15 
pCi/g when averaged 
over 15 cm-thick soil 
layers > 15 cm below 

the surface 

Site specifice 
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stable 1. (continued) 

Mode of exposure Exposure conditions Guideline value 

Guideline for non- 
homogeneous con- 
tamination (used in 
addition to the 
loo-m2 guideliney 

Applicable to locations with 
an area 125 m2. with signifi- 
cantly elevated concentrations 
of radionuclides (“hot spots”) 

GA = GiWXM.Y~ , 
where 

GA = guideline for“hot 
spot” of area (A) 

Gi = guideline averaged 
over a 100-m2 area 

aThe 20 e/h shall comply with the basic dose limit (100 mremlyr) when an appropriate-use scenario is 
considered, 

bDOE surface contamination guidelines are consistent with NRC Guidelines for Decontamination at 
Facilities and Equipment Prior to Release for Unrestricted Use or Termkation of Licenses for By-Product, 
Source, or Speciat N&ear Mater& May 1987. 

%imits not applicable for the fast eight trusses on the west end of the building. Source: Memo, J. W. 
Wagoner II, Dirctor, Division of Off-Site Programs, Office of Eastern Area Programs, Office of 
Environmental Restoration, U. S. DOE, to L. K. Price, Director, Former Sites Restoration Division, Oak 
Ridge Field Office, U.S. DOE, July 27, 1995. 

43eta-gamma emitters (radionuclides with decay modes other than alpha emission or spontaneous fission) 
except scSr, ZsRa, 2zRa, z7Ac, IssI,l291,1~1,~~1. 

QOE guidelines for uranium are derived on a site-specific basis. Guidelines of 3540 pCi/g have been 
applied at other FUSRAP sites. Sources: J. L. Marley and R. F. Carrier, Resuits of the Radiological Survey 
at 4 ,%nhurst Avenue, Cotonie, New York (AL219). ORNL/RASA-87/117, Martin Marietta Energy 
Systems, Inc., Oak Ridge Natl. Lab., Febrnary 1988; B. A. Berven et. al., R&logical Survey of the 
Former Kettex Research Facihty, Jersey City, New Jersey, DOE/EV-O005/29,ORNLd734, Martin Marietta 
Energy Systems, Inc., Oak Ridge Natl. Lab., Febrnary 1982. 

fDoE guidelines specify that every reasonable effort shall be made to identify and to remove any source 
that has a concentration exceeding 30 times the guideline value, irrespective of area (adapted from Revised 
Guidelines for Residual Radioactive Material at FUSRAP and Remote SFMP Sites, April 1987). 

Sources: Adapted from U.S. Department of Energy, Radiation Protection of the Public and the 
Environment, DOE Order 5400.5, April 1990, and U.S. Department of Energy, Guidelines for Residual 
Radioactive Materiat at Formerly Utilized Sites Remedial Action Program and Remote Surplus Facilities 
Management Program Sites, Rev. 2, March 1987; and U. S. Department of Energy Radiological Control 
Manual, DOE N 5480.6 @OE/EH-256T), June 1992. 



. . 
18 

Table 2. Background radiation levels and concentrations of 
selected radionuclides in soil in the Beverly, Massachusetts, area 

Type of radiation measurement 
or sample 

Radiation level or radionuclide 
concentration 

Range Average 

Gamma exposure rate at 
ground surface @R/h)= 

6-9 7 

Concentration of radionuclides 
in soil (pCi/g)a 

226Ra 
232Th 
238U 

0.70-1.8 
0.76-1.2 A-;7 
0.69-2.7 1:2 

Walues obtained from six locations in the Beverly, Massachusetts, area. 

Source: R. D. Foley, M. S. Uziel, Results of the Radiological Survey at the Former 
Chapman Valve Manufacturing Company, Indian Orchard, Massachusetts 
(CZO001), ORNL/RASA-92/l, Martin Marietta Energy Systems, Inc., Oak Ridge 
Natl. Lab., July 1992. 

u 
I 
I 
I 
8 
I 
i 
1 
I 
I 
II 
1 
I 
I 
I 
8 

I 



. . 
19 

Table 3. Direct and transferable beta-gamma and alpha 
measurements on overhead trusses in Building 23 for the verification 

of the former Chapman Valve Manufacturing Company facility 

I. 
I ’ 

Location 
No.0 

a 
Directly measured 

activity 

Beta-gamma Alpha 
(dpm/lOO cm2) 

Removable 
activity 

Smear No-b 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

z 
24 
70 
71 
72 
78 

25 
26 

Tncss#I 
24,000 
5,000 ;30 
13,500 c 

6,000 1,800 :30 
8,400 C 

3,000 112 
1,800 C 

6,000 C 

21,000 30 
1,800 C 

2,700 c 
24,000 1Od 
9,500 C 

18,000 c 
27,000 C 

4,500 C 

24,000 1Od 
21,000 C 

7,500 C 

24,000 C 

15,000 C 

18,000 780 
10,500 C 

15,000 C 

24,500 C 

10,500 c 
69f500 c 

Truss # 2 

Truss # 3 
6,600 C 

4,800 C 

VT1 
VT2 
VT3 
VT4 
VT5 
VT6 
VT7 
VT8 
VT9 

VT10 
VT11 
VT12 
VT13 
VT14 
e 
e 

;~18 
e 
e 
e 

in3 
vi-24 
VT70 
e 
e 
e 

VT25 
e 
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Table 3 (continued) 

Location 
No.a 

Directly measured 
activity 

Beta-gamma ’ Alpha 
(dpm/lOO cm2) 

Removable 
activity 

Smear No.6 

Truss # 3 (cant) 

2 
29 
30 
31 
32 
33 
34 
35tmIerside 
3611nkrside 
38undtide 
39 
4Overticle truss 
75 

;! 
80 
81 

41 
42 
43 
knderside 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54umkrside 
55 
56 
57 

12,000 
60,000 
6,600 
17,000 
4,500 
3,000 
2,400 

30,000 
5,500 
2,500 

w 
24,000 

870 
4,500 
9,000 

21,000 
600 
1,350 

I 

;~28 
e 

e 

C 

C 

Truss # 4 
25,000 C 

7,500 
1,500 i60 

6od C 

900 C 

4,200 C 

13,000 C 

13,000 C 

2,400 C 

3,000 C 

Truss # 5 
600 C 

3,600 C 

27,000 C 

w C 

9,000 C 

2,700 C 

900 C 

\fT32 
e 

e 
e 

e 

e 

e 

I 
I 
I 
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Table 3 (continued) 

Directly measured Removable 
activity activity 

Location 
No-a 

Beta-gamma Alpha 
(dpm/lOO cm2) Smear No.b 

Truss # 5 (cant) 
58 3,000 C 

59 3,000 C 

60 2,700 C 

Truss#6 
61 4,500 C 

62 -400 C 

z 3,000 6,600 c C 

65 ~~ _~ 15od C 

66 12,000 C 

Truss#7 
67 4,800 c 

2103 c 
6,000 C 

&ocations of the direct readings on trusses are shown on Figs. 3-9. 
bSmears (VI samples) are located on Figs. 3-9. All smears were below the guidelines 

for transferable alpha and beta measurements. 
CMeasurement was not taken. Review of post remedial action data indicated that 

hecause of dust and rust the primary measurable radiation was beta-gamma. 
~~ Values not discernible from background. 

eNo smear taken. 
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Table 4. Concentrations of radionuclides in soil 
at the former Chapman Valve Manufacturing Company, 

Indian Orchard, Massachusetts (CIOOOlV) 

Sample 
number= 

Depth 
m> 

Radionuclide concentration (pCi/gP 

226Ra =Th 238U =XJ 

Systematic soil samples= 

VSl o-15 0.47+0.1 0.4QO.08 14 fl 0.46 ti.07 
vs2 o-15 0.56&O. 1 0.34f0.07 0.71f0.3 0.09~0.04 
vs3 o-15 0.65f0.2 0.31+0.1 0.82kO.3 <O. 10 
vs4 O-8 0.57fO. 1 0.36+0.07 1.1 kO.4 co.08 
vs5 o-15 0.5WO.2 0.37f0.2 0.98kO.3 0.1 l&0.05 
VS6 o-15 0.43&O. 1 0.33fO. 1 0.90 M.3 co.05 
vs7 o-15 0.63&O. 1 0.27+0.06 0.87 kO.3 0.08f0.03 

=Locations of soil samples are shown on Fig. 10. 
Qndicated counting error is at the 95% confidence level (& 20). 
csystematic samples are taken at locations irrespective of gamma exposure rates. 
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li United States Government Department of Energy 
Oak Ridge Operations 

DATE: June 9, 1995 

REPLY TO 
Al-TN OF: EW-93:Kopotic 

SUBJECT: CHAPMAN VALVE - REMEDIATION SUCCESS DEFINITION 

To: James W. Wagoner II, Director, Division of Off-Site/Savannah River Programs, 
Office of Eastern Area Programs, EM-421, CL 

The purpose of this memorandum is to document our verbally agreed upon 
definition for the successful completion of the upcoming Chapman Valve 
remedial action effort. 

As you know, an integral part of the proposed remedial action includes the 
current site owner's plans to demolish the former industrial complex within 
the next couple of years. This coupled with the results from the December 
1994 characterization effort resulted in FSRD proposing a cost effective and 
technically protective site remediation strategy which includes the use of 
supplemental standards. Current remediation plans are to remove radioactive 
material from the structure such that the maximum dose to a hypothetical 
demolition worker would not exceed 10 mrem during the demolition activities. 
Verification of the success of the remediation effort would be based upon the 
post remedial action survey and the IVC's survey. As an added protective 
measure it was suggested by Alexander Williams the IVC could also conduct an 
additional verification of the former Building 23 location after the owner has 
completed demolition activities. 

Since the Department has little to no control as to when the owner would 
demolish the building, we will declare the cleanup complete when DOE's 
remediation activities have been completed. 
and return a copy of this letter to me. 

If you agree please sign below 

$2Lf= L& 
Lester K. Price, Director 
Former Sites Restoration Division 









Department of Energy 

Oak Ridge Operations Office 
P.O. Box 2001 

Oak Ridge, Tennessee 37831- 8723 

May 22, 1995 

Mr. Stephen S. Ball 
Massachusetts Department of 
Environmental Protection 
436 Dwight Street 
Springfield, Massachusetts 01103 

Mr. Thomas F. O'Connell 
Massachusetts Department of 
Public Health and Radiation 
Control Program 
305 South Street 
Boston. Massachusetts 02130 

Dear Messrs. Ball and O‘Connell: 

CHAPMAN VALVE SITE - TRANSMIRAL OF DATA AND RA APPROACH 

Enclosed is the Technical Study and supporting documents for the Remedial 
Action planned for the Chapman Valve Site in Indian Orchard, Massachusetts. 
As a follow up to our meeting of 3 May 1995, this information is being 
provided to furnish you with the data and the technical details for the 
Department of Energy's (DOE) cleanup approach for the site. In particular, 
the Technical Study presents the characterization results and calculations 
showing the maximum dose to a hypothetical site worker involved in all phases 
of building demolition. 

The former Chapman Valve property, currently owned by the Crane Company, was 
designated for inclusion into DOE's F&RAP Program in 1992. A copy of the 
designation report along with DOE information about FUSRAP were provided to 
you at the May 3rd meeting. The characterization study of the site conducted 
in December 1994 confirmed that radiological contamination above DOE 
guidelines is confined to portions of the roof's western end, localized spots 
on the south and west exterior walls, and interior areas in the western end of 
Building 23. Based upon discussions with the Property owner, the future use 
scenario for Building 23 is demolition. There are no plans to occupy or 
utilize the structure in the interim. 

As outlined in the Technical Study, DOE residual contamination guidelines 
the release of contaminated structures are contained in DOE Order 5400.5 
(proposed rule 10 CFR 8341, 
Environment." 

"Radiation Protection of the Public and the 

the control 
Although the Order is used by DOE to establish requirements 

and cleanup of radiological contamination at F&RAP sites, it 

or 

important to note that the basis for the Order was adopted from other 
regulatory sources such as: the U.S. Environmental Protection Agency's 
"Standards for Uranium Mill Tailings," (40 CFR 192): and, the Nuclear 

for 
S 

Regulatory Commission's "Standards for Protection Against Radiation." (10 CFR 
20), and NRC Regulatory Guide 1.86, "Termination of Operating Licenses for 
Nuclear Reactors." In addition, data and information from the National 
Council on Radiation Protection and Measurements (NCRP) and the International 
Commission on Radiological Protection (ICRP) were used in developing the 
technical basis for the Order. 
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Messrs. Ball and O'Connell 2 May 22, 1995 

The guidelines for surface contamination are specified in disintegrations per 
minute (dpm) perunlt area (100 s uare centjmeters). The guidelines 
applicable to this site are $000 1 pm/100 cm average. 15000 dpm/lOOcm' 
maximum, and 1000 dpm/lOO cm removable for alpha and beta/gamma emitting 
radionuclides. Soil (volumetric) guidelines for uranium are site-specific, 
based upon site characteristics and use. A site-specific uranium soil 
guideline has not been developed for Chapman Valve, but values typically range 
between 50 and 100 pCi/g for total uranium. A site-specific uranium guideline 
was not developed because no soil contamination was identified. 

Also outlined in DOE Order 5400.5 are radiation dose limits for members of the 
general public. The maximum allowable annual dose to a member of the general 
public is 100 millirem. As discussed in our meeting. DOE Order 5400.5 also 
allows for the application of supplemental limits if specific circumstances 
indicate that the cleanup guidelines are not appropriate for a given property 

" or portion of that property. If the cost of a remedial action is unreasonably 
high relative to the benefit that is achieved with removal of the radioactive 
material, supplemental limits may be warranted. These limits must be shown to 
be protective under very conservative scenarios and the potential dose from 
the remaining residual contamination must be below the allowable dose limit of 
100 millirem per year. 

Average radiological contamination leyels in Building 23 on structural 
surfaces ranged 1000-29000 dpm/lOO cm beta/gamma with isolated spots of 
elevated activity. Results of analysis of dust samples taken from interior 
trusses ranged from approximately 7 to 8000 pCi/g U-238 with average levels of 
870 pCi/g. The highest concentrations were observed on truss #2 and decreased 
significantly from west to east. Systematic analysis of roof composite 
materials collected from the western portion of the roof yielded average 
results of 83 pCilg for U-238. 

Work plans for remediation at Chapman Valve include the decontamination of the 
west bridge crane, the mono hoist area and adjacent rooms, interior trusses 
1-7, and the concrete base slab in bays l-8. In addition, debris located in 
the building's western end will be surveyed for radiol.ogical contamination 
and either decontaminated for release or packaged for waste disposal. Areas 
in which we plan to take no action and utilize supplemental limits are the 
roof, interior trusses East of truss #7, interior walls, and the upper layer 
of flooring (wooden blocks). 

As demonstrated in the Technical Study, following DOE's remediation efforts at 
the site, the calculated dose to the hypothetical demolition worker from any 
residual uranium will be less than 10 millirem. This dose was derived 
assuming that the worker participates in the demolition of all structural 
components. In addition, the assumptions used in the dose calculation 
regarding the exposure and the nature and extent of contamination are very 
conservative. This low dose and our remedial action approach will allow us to 
still certify and release the property for future use without radiological 
restrictions. 



Messrs. Ball and O'Connell 3 May 22, 19% 

We would be glad to meet with you to discuss this matter in more detail and 
provide you with a technical briefing on our remediation plans should you so 
desire. As we have secured funding for this project in fiscal year 1995, your 
concurrence with our approach is requested by June 7, 1995. If you agree 
please sign the concurrence line below and return a copy to me. We would like 
to begin mobilizing to the site by mid to late June in order to complete 
remediation activities by September 1995. 

We believe this is an appropriate approach given site conditions and probable 
future use of the property. Please contact me at (615) 5769441 or Michael E. 
Redmon of Bechtel at (615) 576-4718 with any questions you may have regarding 
this data. 

Sincerely, 

I 

D. Kopotic, Site Manager 
Former Sites Restoration Division 

Enclosures 

cc w/o enclosures: 
A. D. Pantaleoni, Crane Company 
T. J. O'Brien, CON-TEST 

Concurrence: 
Stephen S. Ball 
MA Department of 
Environmental Protection 

Date 

.Thomas F. O'Connell 
MA Department of Health/ 
Radiation Control Program 

Date 



DapaPtment of Enrrgy 

Oak Ridge Oparations Office 
P.O. Box 2001 

Oak Ridge . Tennesses 3783 1 -g 7 2 3 

June 15, 1995 

Mr. Stephen S. Ball 
Massachusetts Department of 

$.‘Thomas F. Oi.Connell 

Environmental Protection 
Massachusetts Department of 
Public Health and Radiation 

436 Dwight Street 
Springfield, 

Control Program 
Massachusetts 01103 305 South Street 

Boston, Massachusetts 02130 

Dear Messrs. Ball and O'Connell: 

CBAPM VALVE SITE - TRANSMITTAL OF REVISED TECHNICAL STUDY 

Enclosed is a copy of the revised Chapman Valve Technical Study 
for your records. 
conversation, 

As was discussed during our telephone 
during document processing the "micro" ~‘j;: 201s were 

incorrectly changed to "milli" symbols in Appendix F, Hazard 
Assessment Calculations, causing the numbers stated in the 
document text to be much larger than the actual calculated 
numbers. I hope this error did not inconvenience you during your 
review of the document. 

If you should have any questions or need additional information 
please feel free to contact me at the above address or call (6151 
576-9441. 

Sincerely, 

f 
James D. Kopotic, Site Manager 
Former Sites Restoration Division 
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Juna 15, 1995 

Ro; Sprlnqtield L-Q~'ILJ 
Crane company 
Pintvale, Goodwin, MOXQA Sta. 

War Mr. Paaatalooni; 

~hc Department of Environmentd Prctection (the Department) has received a 
report entitled Tscfznical Study for the Remedial Action rt the Chapman Valve 
si t.B.. This report WOP prepared by the Department of Knerqy fDOB) and received 
by the Department on 26 May 1995. 

Durinq the 1940e when Chapman Valve operated this sits, there was some 
contamination from a uranium fira in chc west end of building 23. This 
contamination consi8tr primarily of uranium dust on the huriroaal surfaces of 
baama and bracing8 in the reef of the intariar of the building, 

The DOE ~ropooea to ueo a combination of vacuumlnq, washing, and remcvul TV 
decontaminate this area of raridual uranium in the WW~ md of building 23. 
rollowing removal of the US(UI~W, 

r4si thirl cnntamination. 
I;& DOE will srrrvey the' building for any 

The DOE has aekad the Department to review the rryort and work plan. The 
Doprztmant hnn reviewed th+ rqmrt and cancuro with the remedial action plan. 

The Department requeota that a rruumary report be crubmitted fclluwirry 
completion of all decontamination activities. 

ThAn!c you for your cooperation. If you have any queetiono regarding this 
matter, pleaee contact Itephm Ball of this office. 

Alan Weinberg 1 
Reqional Engineer 

AW:GSB 
Ewnnl of Waste Site Cleanup 

cranedoc.ltr 
CC8 epringfitld, Mayorla Offica 

Springfield, board of nealth 
Springfield, Office of Emergency Pr&pareaness 
Indian Orchord Citissns Counail 
ConTert, Inc. 
Jnmea D. Kcpotic, Department of Energy, Former SiteS ReStOratIon 
Division, Oak Ridgo Opsrationo Office. 0.0. Box 2001. 4ek Ridge. 
nmneeoec 37831 

438 Dw@ht *sat l Sprfng(kli, MuIHhyHIQ) OllI l cm (413) Tu-119 0 TokpkM* (a¶) 7@&lC40 
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Executive Office of Health and Human Services 

Department of Public Health I 
Radiation Control Program 

305 South Street, Jamaica Plain, MA 02130 ’ 
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Gowrnof 

ARGEO PAUL CELLUCC~ 
Ueurensnr Governor 

GERALO VvHnBURN 
S-W 

DAYiD H. MULiJGAN 
Commissioner 

June 14, 1995 

(677) 727-62114 l FAX (677) 727-2098 

James D. Kopotic, Site Manager 
Former Sites Restoration Division 
Department of Energy 
Oak Ridge Operations Office 
P.O. Box 2001 

-~~ Oak Ridge, Tennessee 3783 I-8723 

Dear Mr. Kopotic, 

The Radiation Control Program has reviewed the Department of Energy’s Technical Study 
(DOEIOW21949) and the supporting documents for the remediation action proposed f?x the 
Chapman Valve Site in Indian Orchard, MA. 

The proposed remediation of the Chapman Valve Site, now owned by Crane Company, is taking 
place under the Former Utilized Sites Remedial Action PIan (FUSRAP). The Chapman VaZve 
ManufaCuring Company performed work fbr the Manhattan Eng&er District and the Atomic 
Energy Commission during the 1940’5. 

Based on the information received by _~~-Radiation~~on~~lPro~~~~fisrn the Department of 
Energy, the processing of uranium met& for the Manhattan Engineer District and the Atomic 
Energy Commission activities took place in Building 23 of the Chapman Valve Site. The 
Technical Study indicates that the forementionkd activities have created areas of residual 
contamination which are above the unrestricted use release criteria. 

The remediai action proposed for the Chapman Valve Site is based on the characterization studies 
performed for the Department of Energy during 1991 and 1994. The characterization studies 
indicate that radiological contamination above the Depment of Energy’s guidelines is confined 
to potions of the western end of Building 23. 
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Jamei D. Kopotic, Site Manager 
Former Sites Restoration Division 
Department of Energy 
Oak Ridge Operations Office 
P.O. Box 2001 
Oak Ridge, Tennessee 3783 I-8723 

The remediation activities proposed are based on the Depatient of Energy Order 5400.5 which 
contains guidelines for the release of contaminated structures and for limits on the radiation doses 
to members of the general public. 

The Radiation Control Program uses the same guidance documents (i.e. IOCFR 20 , NRC 
Regulatory Guide 1.86, et@ that the Department of Energy utilized to generate Order 5400.5. 
One difference is that the Radiation Control Program’s unrestricted use criteria utilizes e total 
effktive dose equivalent of 10 mrem per year. 

. 

As stat& in your Zetter of May 25, 1995, the f&rem use scetiario of Building 23-is demolition. It 
is the Radiation Control Program’s understanding that the demolition material should be able to be 
disposed of in an ordinary landfill. There are .no plans to occupy or utilize the structure z&r 
remediation. 

The Radiation Control Program concurs with the Department of Energy’s proposed remediation 
act& of the Chapman Valve Site- This concwrence is based on the information known about the 
Chapman Valve Site as of this date,’ 

SincereIy, 

d v ETi%w 

Thomas F. O’Connell 
Radiation Scientist 
Radiation Control Program 

cc: R. Hiuisey 
file 
Steve Ball, DEP 
AD. Pantaieoni, Crane Company . 
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