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3. Executive Summary 

The U.S. Food and Drug Administration (FDA) funded $44 million to construct a new laboratory for 

the Winchester Engineering and Analytical Center (WEAC), part of the FDA’s Office of Regulatory 

Affairs (ORA). Construction includes tearing down buildings and excavating soils currently located on 

the north side of the property. Because WEAC holds a Nuclear Regulatory Commission (NRC) license 

and because there is historical evidence that uranium ore has been buried in the back of the 

property under the U.S. Atomic Energy Commission’s (AEC’s) ownership, the grounds and buildings 

must be free of any residual radioactivity that may cause the general public to receive a Total 

Effective Dose Equivalent (TEDE) of 25 mrem per year above natural radiation levels (per 10 CFR 

20.1403). 

The current survey guidelines for NRC-licensed facilities include the Multi-Agency Radiation Survey 

and Site Investigation Manual (MARSSIM) and the NRC’s Consolidated Decommissioning Guidance 

(NUREG-1757). MARSSIM Classifies areas based on level of relative impact ranging from Class 1, 

being the most impacted and requiring the most survey efforts, to Class 3, being the least impacted 

and requiring  the least survey effort. 

This report contains a Historical Site Assessment (HSA) and a scoping survey summary which 

provides a historical, anthropological, meteorological, geological and hydrological description of 

WEAC; identifies possible sources of radioactive contamination and remediation sites; provides 

initial Derived Concentration Limit Guidelines (DCGLs); and a survey map with MARSSIM 

classifications. 

WEAC, located on the border of Woburn and Winchester, Massachusetts, started its operation in 

1952 under contract with the AEC’s Division of Research and Development. The facility held AEC 

licenses from 1952 to 1959 when the facility was used to isolate uranium from ore. In 1959, the 

facility’s mission changed to the monitoring of uranium, thorium, and radium from the effluents of 

uranium tailings from Grand Junction, Colorado. In 1960, AEC began cleanup operations; AEC 

removed uranium processing equipment, decontaminated the facility, disposed of radioactive 

materials, and transported 14 yards of low-grade uranium-bearing ore to a landfill in Woburn, 

Massachusetts. In 1961, after AEC completed cleanup operations, the laboratory switched 

ownership to the Department of Health, Education, and Welfare’s (DHEW’s) Public Health Service 

(PHS) who established the Northeast Radiological Health Laboratory (NRHL). DHEW operated under 

AEC Byproduct Material License Number 20-8361-1 E64 and AEC Special Nuclear Material License 

Number SNM-688; neither license documents uranium burial. In 1961, DHEW PHS operations 

consisted of analyzing environmental samples. In 1971, radiological health programs were 

transferred to the DHEW’s FDA. FDA took over operations at WEAC and tested radiopharmaceutical 

samples. Starting in 1973, FDA began monitoring foods for radioactivity and cleaning electron 

capture (ECD) detectors for FDA field laboratories. In 1979, DHEW became the Department of 

Health and Human Services (DHHS), under which the FDA currently operates. DHEW and DHHS have 

added multiple structures to the site including warehouses and waste sheds. With the exception of 
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the radioactive waste sheds, DHHS and DHEW have not used any of the outside buildings or grounds 

for the use, storage, processing, burial, or disposal of radioactive material. 

WEAC is located approximately 75 feet above Mean Sea Level (MSL). Site topography decreases to 

40 feet near Massachusetts Bay Transportation Authority (MBTA) railroad tracks located 

approximately 450 feet east of the site and increases to 300 feet near Blueberry Mountain located 

approximately 1200 feet northwest of the site. Local site topography is relatively flat with a slight 

slope from the east to the west side, with a small elevated area in the Northwest Corner. WEAC lies 

on well-drained sandy Paxton soils overlying mafic bedrock, part of the Avalon Belt Geologic 

Province. Bedrock depth ranges from at the surface on the north side of the property to 26 feet 

below the surface. Storm water drains into the Woburn municipal sewage and through the 

landscaped areas and into the polluted Aberjona River to the east. Land use types in the adjacent 

area of the site include industrial and commercial. Residential areas are located approximately 250 

feet to the south of the site. 

Inspections of outside buildings showed no evidence of radioactive material. WEAC’s outside 

grounds contain old concrete pads and metal plates in the soils, likely from past AEC operations. 

There are many remnants of previous structures on the property which are in the vicinity of AEC’s 

historical work area, according to aerial photographs. 

Our record review confirms that WEAC’s operations have always stayed within the gated area. 

Records indicate two potential burial areas— under the east warehouse and near the gas tank 

storage shed. Possible contaminants include natural uranium in the form of pitchblende ore, and 

tailings which are waste products derived from uranium processing.  

Our scoping survey identified 10 locations of elevated radioactivity “hotspots” in the soils within the 

impacted area. These areas are located near the gas tank storage area, in the northwest corner, and 

on the west side of the grounds. The highest level of radioactivity found in soils was greater than 

1000 pCi of Ra-226 per gram. Surficial scans indicate that these hotspots drop to twice background 

levels after a distance of less than two feet. Aerial photography circa 1954 and 1969 show many 

unidentifiable structures in the general vicinity of the hotspots. Radioactivity in soil samples taken 

under the east warehouse were below DCGLs. 

Results from our sample analyses indicate that contamination is likely due to ore rather than 

tailings, since energy lines from the direct progeny of U-238 were identified. During previous surveys 

conducted in 2002 and 2003, potential contamination was assumed to only contain tailings, though 

gamma spectrometry conducted on samples collected during this time period indicate the presence 

of Uranium-235. 

Since it has been over fifty years since this burial event, and since our site consists of soils which are 

well drained, it is unlikely that any soluble components of the radioactive contamination remain in 

the soils. The soluble components likely drained into the polluted Aberjona River in a time period of 

a few decades after burial.  
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Based on our HSA and scoping survey, we now consider much of the western portion of the 

impacted area in need of remediation.  We are currently drafting a Decommissioning plan and will 

contract a health physics firm to complete remediation and final survey operations. 

4. Purpose of the Historical Site Assessment 

The purpose of this Historical Site Assessment (HSA) is to comprehensively identify and evaluate 

information relevant to the operational history of the U.S. Food and Drug Administration’s (USFDA’s) 

Winchester Engineering and Analytical Center (WEAC) in preparation for new laboratory 

construction.  Information in this report will provide initial survey unit classifications, based on 

guidance contained in NUREG-1575 and NUREG-1757 to plan characterization and remediation 

efforts.   

Specifically, this HSA:   

 identifies potential, likely, or known sources of radioactive material and radioactive  

contamination based on existing or derived information 

 identifies sites that need further action as opposed to those posing no threat to human 

health 

 provides an assessment for the likelihood of contaminant migration 

 provides information useful to scoping and characterization survey designs 

 provides initial classification of the site or survey unit as impacted or non-impacted 

 provides initial Derived Concentration Guideline Limits (DCGL’s) 

 includes a preliminary scoping survey report to further classify the survey units 

The following sections of the HSA will describe the site's physical characteristics, environmental 

setting, historical site assessment methodology, a summary of history and current usage, findings of 

the HSA and scoping surveys, and conclusions. 

5. Property Identification 

5.1. Physical Characteristics 

5.1.1.  Site Name and Owner 

The Winchester Engineering and Analytical Center is owned by the United States 

Department of Health and Human Service’s Food and Drug Administration’s Office of 

Regulatory Affairs.  

5.1.2.  Location 

WEAC is located at 109 Holton Street Winchester, MA 01890 USA. The property boundary 

is centered at 42028’16.1” Latitude North, 71007’56.2” Longitude West. The facility is 
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located between the cities of Woburn to the North and Winchester to the South. See 

Figure 1 for geographic location and current property layout. 

Figure 1. WEAC Geographic Location and Layout: WEAC Geographic Location (Top) and Property 
Layout (Bottom). WEAC property boundary outlined in red. Buildings identified numerically in 
table below with approximate construction dates in parentheses. Geographic data downloaded 
from Massachusetts Office of Geographic Information (MassGIS) using Massachusetts Online 
Viewer (OLIVER). 

 

 

1. WEAC Main Building (1952) 
2. WEAC Pilot Plant (1955) 
3. Office Annex (1980) 
4. East Warehouse (1970) 
5. West Warehouse (1965) 
6. Old Solvent Shed (1952) 
7. Hazrdous Waste Shed (1994) 

8. Old Radioactive Waste Shed (1959) 
9. Pipe Rack Shed (1959) 
10. New Radioactive Waste Shed (1998) 
11. Mouse House/Sterility Shed (1998) 
12. Gas Tank Storage (1970) 
13.Walk-in Freezers 
14. Whole Body Counting Room (1965) 

http://maps.massgis.state.ma.us/map_ol/oliver.php
http://maps.massgis.state.ma.us/map_ol/oliver.php
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5.1.3.  Topography 

According to an Environmental Site Assessment (ESA) conducted by Sanborn Head (SH) in 

2016, the topography of the Site is relatively flat with an elevation of approximately 75 

feet above Mean Sea Level (MSL). The site vicinity topography elevation decreases to 

approximately 40 feet above MSL as it extends to the Massachusetts Bay Transportation 

Authority (MBTA) commuter rail located approximately 450 feet to the east of the Site. 

The elevation increases to approximately 300 feet above MSL as it extends to Blueberry 

Mountain located approximately 1,200 feet to the northwest of the Site. See Figure 2 for 

topographical maps derived from MassGIS Oliver data. 

The local terrain of the site is generally flat, but contains a slight slope from the northeast 

side to the northwest side, with a small elevated area in the northwest corner. 

Topographic maps, derived from an assessment conducted by Ground Water Associates 

Inc. (GWA) in 1994, indicate that areas down-gradient of the topological slope draw 

ground water to surface water bodies located at the east of facility associated with the 

Aberjona River. Maps of down-gradient topography used to predict groundwater flow are 

shown in the Hydrology Section (Section 5.2.2). 
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Figure 2. WEAC Topography: United States Geological Survey (USGS) 1985 7.5 X 15 Min 
Quadrangle with (top); USGS 2003 1:5000 with 3m counters (bottom). WEAC property boundary 
outlined in red. Data downloaded from MassGIS Oliver. Contours labeled in feet. 
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5.2. Environmental Settings 

5.2.1.  Geology 

According to the GWA report, State bedrock maps indicated that the lab is situated about 

500 feet away from a mapped geologic fault trending north to south and mapped along 

railroad tracks located east to the facility. The site is also located immediately south of a 

bedrock peak which has been mined and is exposed. Bedrock is also exposed on the 

northern part of the property indicating bedrock is shallow beneath the facility. It is likely 

that a thin, discontinuous layer of compact glacial till is present on underlying bedrock 

surfaces. This glacial till is overlaid by silty sand, low grade fill, and soil. 

According to United States Geological Survey (USGS) lithological and lithogeochemical data 

for the New England Coastal Basin drainage area (NECB), WEAC lies upon the Avalon belt 

geological province localized in eastern Massachusetts in the Milford-Dedham Zone. This 

area contains predominantly mafic plutonic rocks from the areas of the Proterozoic Z age. 

See Figure 3 for USGS Bedrock Geological Surface Classification.  

Figure 3. WEAC Bedrock Geology: USGS 2004 Bedrock Geological Classification where green 
shaded region indicates Mafic Rocks and red shaded region indicates Avalon Granite. WEAC 
property boundary outlined in red. Data downloaded from MassGIS Oliver. 
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Rocks types in these areas are described as diorite and gabbro complexes (Zdigb) on 

bedrock maps. Lithogeochemical reference codes are provided in Table 1. 

Table 1. USGS 2004 Lithogeochemical reference codes for WEAC 

State, Hydrological 
Basin 

Geologic Province, 
ID code 

Rock Group A, 
Rock Group B 

Bedrock 
Unit 

Lithogeochemical Unit 
Code, Modifier 

MA, NECB Avalon Belt, Z Mafic, Mafic ZdigB 44, u 

According to an ESA conducted by SH in 2016, USGS records indicate that soil at WEAC 

consists of Paxton soil with a fine sandy loam soil surface texture. This soil has a slow 

infiltration rate (hydrologic Class C), has a drainage class of well-drained with an 

intermediate holding capacity, and low corrosion potential. Other surficial soil types in the 

area include stone, fine sandy loam, very stony fine sandy loam, muck, and unweathered 

bedrock. See Figure 4 for USGS Surficial Geological Classification. 

Figure 4. WEAC Surficial Geology: USGS 1999 surficial geological classification with WEAC 
property boundary outlined in red. Data downloaded from MassGIS Oliver 

 

The subsurface investigation at WEAC performed by SH showed course-grained soils 

comprising of sands with fines and silty sand that range from approximately 0 to 5.5 feet 

below ground surface overlying bedrock at a depth ranging from 2 to 26 feet below 

ground surface. See Table 2 for soil layer information provided by SH.  
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Table 2. Soil Layer Information Provided by Sanborn Head (2016) 

 

The USGS National Uranium Resource Evaluation (NURE) fly over survey (1973-1980) 

indicated that the natural background radiation in the area is about average for the United 

States 

5.2.2.  Hydrology 

According to an ESA conducted by SH in 2016, based on the Environmental Data 

Resources, Inc. (EDR) Physical Setting, the depth to groundwater is greater than 6 feet 

below ground surface. SH did not measure groundwater in overburden soil or in soil 

borings advanced to depths of up to 26 feet below ground surface. Stormwater generated 

at WEAC either infiltrates landscaped areas or flows to stormwater drains leading to the 

municipal sewage system in Woburn, MA. WEAC’s soil is well drained, has a slow 

infiltration rate and an intermediate holding capacity as described in the Geology Section. 

Based on topographic and physical settings, both SH (2016) and GWA (1994) conclude that 

ground water flows to surface water bodies located at the east of facility associated with 

the Aberjona River which drains into the upper mystic river lakes and ultimately to Boston 

Harbor. The Aberjona River flows from north to south along the topographic gradient. 

Topogrpahic gradient maps and profiles are shown in the figures 5 and 6 below. 
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Figure 5. WEAC’s Hydrological Gradient: Hydrological down-gradient Map derived from original 
Map in GWA report (Top: Satellite, Bottom: Road Map). Areas down-gradient outlined in red solid 
line. WEAC boundary outlined by segmented red line. 

 

 



15 

 

Figure 6. Topographic Elevation Profiles provided by Sanborn and Head. TP represents center point 
of WEAC property boundary 

 

The Aberjona River has a long history of pollution. From the Middle 19th century through 

the late 20th century, land along this river was extensively developed for chemical, tanning, 

and light industries as well as for glue manufacturing. As a result, surrounding wetlands 

and soils became contaminated with nearly 130 years-worth of heavy metals including 

arsenic, lead and chromium as well as organic hydrocarbons such as benzene. Currently, 

The Aberjona River flows through the Wells G&H and Industri-Plex Superfund sites. WEAC 

is located downstream of both of these sites.  

In 2005, United States Environmental Protection Agency (EPA) conducted a study of the 

Aberjona River’s pollution. WEAC and its topographic down-gradient areas are located in 

Reach 2 south and Reach 3 within EPA’s study (See Figure 7). The EPA concluded that 

heavy metals are the principal contaminants of concern in surface water and sediment 

throughout the entire study area, with arsenic representing the most significant metal 

present at elevated concentrations throughout the system. The principal source of the 

contamination is the soil underlying the Industri-Plex Superfund site impacting 

groundwater, which in turn discharges to surface water.  Compared to organics, heavy 

metals migrate farther downstream through dissolved phases and sediment transport 

mechanisms during both base flow and storm flow conditions.  
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According to a 2012 study conducted by the Massachusetts Department of Public Health 

(MDPH), even in region 5, arsenic, iron, and lead were present in sediment and surface 

waters exceeding EPA Region 9 Preliminary Remediation Goals. Groundwater in the 

community of Winchester is not used as a source of drinking water.  The drinking water for 

the community of Winchester is supplied by local reservoirs and the Massachusetts Water 

Resources Authority (MWRA). Therefore, exposure of individuals to contaminants in 

groundwater was eliminated as an exposure pathway in this study.    

Figure 7. WEAC’s Location and Topographic Down-gradient compared to locations of EPA’s 
Aberjona River Study (2005): Areas topographically down-gradient from WEAC outlined in solid 
yellow. WEAC boundary outlined by segmented yellow line. 
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5.2.3. Meteorology 

According to the United States National Oceanic and Atmospheric Administration (NOAA) 

National Weather Service (NWS), WEAC’s meteorology is characterized by the diverse 

climate of the Northeastern United States.  The cold season lasts from the beginning of 

December to the middle of March with an average high temperature of below 45°F. The 

coldest day is usually in the middle of January with an average high and low temperature 

of 35°F and 22°F, respectively. The warm season begins in June and ends in the middle of 

September with an average high temperature above 73oF. The hottest day of the year is 

usually in the middle of July with an average high and low temperature of 82°F and 67°F, 

respectively. Length of the day also varies throughout the year; December 21st has 9 hours 

of sunlight while June 20th has 15 hours of sunlight. 

Similarly, precipitation probability and humidity is variable. Median cloud cover ranges 

from 60% to 80%. Clear days begin in July 3, while cloudier days begin in the middle of 

November. Precipitation occurs 50% of the time around January and 40% of the time in 

September. Most common forms of precipitation include light rain, moderate rain, and 

light snow. During the warm season, there is usually a 40% chance of precipitation. 

Precipitation during the warm season includes light rain, moderate rain, thunderstorms, 

and heavy rain, in order of most likely to least likely. During the cold season, there is 

usually a 50% chance of precipitation. Precipitation during the cold season includes light 

snow, light rain, moderate snow, and moderate rain, in order of most likely to least likely. 

Snow is typically 12” during the peak of the cold season. Driest air conditions occur around 

April when relative humidity is usually less than 60% while most humid days occur around 

September when relative humidity can exceed 83%. 

Westerly winds dominate; winds originate from the west, northwest, or southwest 50% of 

the time. Winds originate from the north 11% of the time, from the east 11% of the time, 

and from the south 11% of the time with the remainder originating from the northeast and 

southeast. Highest average winds hover around 13 mph in March, and lowest average 

winds hover around 10 mph in August. 

6. Historical Site Assessment Methodology 

6.1.  Approach and Rationale 

The FDA funded a project to construct a new laboratory for WEAC. Construction includes 

tearing down buildings and excavating soils currently located on the north side of the property. 

Since there is historical evidence that common practice was to bury Uranium in the back of the 

property while the property was under the Atomic Energy Commission’s ownership, we aim to 

request a partial site release on the new building site grounds after decommissioning. We aim 

to follow guidance provided in NUREG 1757 and NURG 1575 to ensure that members of the 
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general public do not receive a Total Effective Dose Equivalent (TEDE) of 25 mrem per year 

above background radiation levels. 

The approach of this Historical Site Assessment includes a review of all available documentation 

pertaining to the history of the site as well interviewing individuals who have long been 

employed at WEAC. This process will document historical events and identify potential 

locations associated with contamination above background levels. Results of the HSA will 

determine the extent of scoping survey, characterization surveys, remediation efforts, and final 

status surveys. 

The investigation aims to obtain sufficient information on the potential distribution of 

radioactive contamination to provide initial classifications of impacted sites as Class 3, Class 2, 

or Class 1 according to NURG 1575 Multi-Agency Radiation Survey and Site Investigation 

Manual (MARSSIM) terminology. MARSSIM definitions of impacted survey units are as follows: 

Class 1 Areas: Areas that have, or had prior to remediation, a potential for radioactive 

contamination (based on site operating history) or known contamination (based on previous 

radiation surveys)  

Class 2 Areas: Areas that have, or had prior to remediation, a potential for radioactive 

contamination or known contamination, but are not expected to exceed release limits 

Class 3 Areas: Any impacted areas that are not expected to contain any residual radioactivity, 

or are expected to contain levels of residual radioactivity at a small fraction of release limits. 

Results from scoping survey will provide more in-depth information about the survey units.  

6.2. Boundaries of the Site 

The new building will be constructed on the Northern part of WEAC’s property. Figure 8 shows 

WEAC property line outlined in red and the new building site outlined in yellow. 
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Figure 8. WEAC’s Boundary and Location of New Building Site: WEAC boundary outlined in red and 
location of new building site outlined in yellow. Building identification listed below with approximate 
construction dates in parentheses. 

 

Building Identification: 

1.WEAC Main Building (1952) 
2.WEAC Pilot Plant (1955) 
3.Office Annex (approx 1980) 
4.East Warehouse (1970) 
5.West Warehouse (1965) 
6. Old Solvent Shed (1952) 
7. Hazardous Waste Shed (1994) 

8. Old Radioactive Wastshed (1959) 
9. Pipe Rack Shed (1959) 
10. New Radioactive Waste Shed (1998) 
11. Mouse House/Sterility Shed (1998) 
12. Gas Tank Storage (1970) 
13.Walk-in Freezers 
14. Whole Body Counting Room (1965) 

6.3. Property Inspections 

Since the FDA acquired the property in 1962, signification modifications to the land located on 

the potential new building site include the following: 

 Addition of two warehouses used for general storage and analyzing electronic products 
(1965 and 1970, approximately) 

 Addition of Gas Tank Storage Area (1970, approximately) 

 Addition of Hazardous Waste Shed ( 1995, approximately) 

 Addition of New Radioactive Waste Shed (1998) 

 Paving Project for parking lot extension on east side of property and strip of pavement 
between warehouses and main building (2003) 

Other buildings added by DHEW and DHHS outside of planned new building site include: 

 Addition of Whole Body Counting Room to Main Building (1965, approximately) 

 Addition of Office Annex to Main Building (1980 approximately) 

 Addition of Mouse House/ Sterility Shed (1998) 
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WEAC’s property is inspected annually by a third party health physics firm during WEAC’s 

radiation safety program audit. Part of WEAC’s radiation safety program includes a routine 

quarterly walkthrough of the entire facility. No violations or significant findings were noted in 

the past five years. Since 1961, no radioactive material has been used or stored in the new 

building site area with the following exceptions: 

 Radioactive material is currently stored in the New Radioactive Waste Shed (building 10 
on map). 

 Radioactive material was stored in the Old Radioactive Waste Shed (left part of Building 
8 on map) until disposal in 2010. Material stored in the Old Radioactive Waste Shed 
included old sealed sources and Technicium-99 generators (Molybdenum-99 absorbed 
on alumina). 

In 1977, the at the request of the Department of Energy’s Research and Development 

Administration, Oak Ridge National Laboratory conducted a preliminary radiological survey and 

inspection of WEAC. DOE determined that facilities used by AEC have been adequately 

decontaminated. In their report, DOE reported that the use of areas at WEAC would not result in 

any measurable radiological hazard to site occupants or the general public because of previous 

AEC-related activities. This inspection was conducted after the construction of the Whole Body 

Counting room, both warehouses, and the gas tank storage area. 

In 1995, Automated Science Group, Inc. (ASG) compiled a Radiological Status Report and 

Decommissioning plan (DP) for WEAC. This report was prepared for the Hazardous Waste 

Remedial Actions Program Oak Ridge, TN managed by Martin Marietta Energy Systems, Inc. for 

the U.S. Department of Energy. This report documents a thorough inspection of the grounds. 

This inspection was conducted prior to the construction of the New Radioactive Waste Shed, but 

during the period where the Old Radioactive Waste Shed was still in use. ASG found dose rates 

indistinguishable from background in outside areas during their inspection. 

In 2016, we inspected all buildings located on the potential new building site. We also 

conducted a thorough cleanout of both of our warehouses. We found no evidence of radioactive 

materials during this cleanup processes. We did however find evidence of old concrete pads and 

metal plates in the ground, likely from past AEC operations. There are many remnants of 

previous structures on the property which are in the vicinity of the historical work area. In future 

characterization surveys, we plan to use ground penetrating radar in order to further 

characterize the possible presence of any underground burial activity. The new building site 

seems to have a slight slope from the East to the West with a steep slope on Western most part 

of the property. Figure 9 shows a summary of the major concrete and steel structures found on 

the outside ground located within the new building site. 
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Figure 9. WEAC’s Concrete and Steel Structures Found on Surficial Soils. 

 

Structure Description 

6 Original Solvent shed with same concrete block as main building. No burial assumed. 

8 Concrete pad  (25ft,25ft,3in; L,W,D) 

7, 10 Concrete pads (8ft,24ft,3in; L,W,D each) 

9 Concrete pad behind Pipe Rack Shed (5ft,10ft,3in; L,W,D) 

12 Concrete pad (8ft,8ft, 3in; L,W,D) 

CP Six concrete pads (5ft,5ft,3in; L,W,D each) 

CB Concrete block on rocky path on site of old meteorological tower (5ft,5ft,3ft; L,W,D) 

SP Steel plate located behind Old Radioactive Waste Shed (10ft,10ft,1in; L,W,D) 

Notes:  Other smaller pieces of concrete slab on site 

6.4. Personnel Interviews 

In 2016, International Radiation Safety Consultants, Inc. (IRSC) and Radiation Safety Associates, 

Inc. (RSA) conducted interviews of WEAC personnel as part of this historical assessment. The 

only individual that could be located that worked at WEAC during AEC operations was Edmond 

“Ed” Baratta, WEAC’s current RSO. Edmond was employed by the National Lead Company in 

1959. The National Lead Company was contracted by AEC to perform work at WEAC from 1954 

to 1961. Edmond was interviewed by phone on Friday April 8, 2016 by RSA and IRSC. Details of 

the information that Edmond provided are described below: 

Some tailings were definitely dumped behind the Gas Tank Storage Area. A summer student of 

Edmond’s surveyed the entire grounds, and he located one area that was above background. It 

was found to contain the Tailings. This material was dug up and shipped to the Barnwell South 

Carolina Low-Level Radiological Waste Disposal Site. No other radioactive material was found. 

Ed has investigated a number of allegations regarding on-site disposal of radioactive material in 

the area. He has analyzed multiple soil samples for Radium-226 and remembers that everything 
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was within the EPA guidelines.  Many of these samples were analyzed by the EPA Laboratory in 

Montgomery, AL. 

Ed also remembers that a particular analyst made a series of claims about radioactive material 

being dumped on the ground, but this individual was not hired until March 1952. He therefore 

could not have had firsthand knowledge of what happed between October 1, 1951 and his hire 

date (March, 1952).  

Ed is certain that no pitchblende was ever buried on site during his employment. National Lead 

received all the ore from Colorado. Regarding the suggestion that some radioactive material was 

buried where the warehouses now stand is moot, since that soil was excavated and taken off 

site before the warehouse’s foundation was poured. Some of the radioactive material was 

shipped back to Colorado and the remainder was shipped offsite. 

Ed also recalls a story that some radioactive material was dumped on the MBTA tracks near 

WEAC. The Massachusetts Radiation Program sent out Investigators to perform surveys, but 

nothing was found. 

It is Ed’s strong opinion that there is no residual material from the AEC program left on site.  

6.5.  History  

WEAC started its operation in 1952 under the U.S. Atomic Energy Commission (AEC) Division of 

Research and Development. The site was operated under AEC contract by the American 

Cyanamid Company from 1952 to 1954. The National Lead Company continued operations 

from 1954 to 1961. The facility held Atomic Energy Commission licenses from 1952 to 1959 

when the facility was used for uranium processing and analysis. The facility conducted analyses 

of uranium ore, and the facility was also used in uranium pre-pilot and pilot plant work. The 

work involved the making of "yellowcake”. Yellowcake (U3O8) is a solid product of the uranium 

milling process, which takes its name from its color and texture. 

Aerial photography taken by the Massachusetts Highway Department in 1954 is shown in 

Figure 10 below. It is clear from this image that AEC was actively using the grounds within the 

fenced portion of the property. There are also multiple buildings and structures that no longer 

exist. The concrete pads that are currently located on site are likely remnants of these old 

structures. There is also a building with a pitched roof that predates the pilot plant. 
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Figure 10. Aerial Photograph of WEAC in 1954: Red arrow indicates former building with pitched roof 
constructed before the Pilot Plant  

 

 

In 1959, the facility’s mission changed to the monitoring of uranium, thorium, and radium in 

the effluents of uranium tailings.  The AEC Division of Biology and Medicine had responsibility 

for the work at the facility. Effluent samples from a uranium pilot plant in Grand Junction, 

Colorado, were analyzed. 

AEC began cleanup operations in 1960. AEC removed its uranium processing equipment and 

decontaminated the facility. AEC disposed of radioactive materials off-site and transported 14 

cubic yards of low-grade uranium-bearing ore to a landfill in Woburn, Massachusetts. 

In 1961, the operation of the laboratory switched from AEC to the Department of Health, 

Education, and Welfare’s (DHEW’s) Public Health Service (PHS). DHEW surveyed and accepted 

the facility.  A contaminated hood was discovered during that survey and removed. DHEW PHS 

operated under Atomic Energy Byproduct Material License Number 20-8361-1 (E64) and 

Special Nuclear Material License Number SNM-688. According to ASG documentation, 

structures present on grounds in 1961 included the Main Building, the Pilot Plant, the Solvent 

Shed, the Old Radioactive Waste Shed, and the Pipe Rack Shed. 

DHEW PHS established the Northeast Radiological Health Laboratory (NRHL) at the site in 1961. 

From 1961 to 1969, the laboratory provided laboratory quality control cross-check samples and 
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analyzed environmental samples for fallout radioactivity. The laboratory also conducted some 

research and development. For a short time (i.e., 1969 to 1972) the U.S. Environmental 

Protection Agency (EPA) was a tenant and took over the environmental monitoring and quality 

control activities. See Figure 11 for an aerial photograph of WEAC taken in 1969 by the 

Massachusetts Highway Department. 

Figure 11. Aerial Photograph of WEAC in 1969: Whole body Counting Room, Pilot Plant, Pipe Rack 
Shed, West Warehouse, and Old Radioactive Waste Shed visible. 

 

In 1971, radiological health programs were transferred to the DHEW’s FDA. FDA took over 

operations at WEAC and established its current mission. At that time, WEAC tested 

radiopharmaceuticals and validated methodologies for new radiopharmaceutical drug 

applications. Beginning in 1973, WEAC began monitoring foods for radioactivity. WEAC also 

cleaned electron capture detectors (ECD) and analyzed ECD swipes for the FDA's field 

laboratories. In 1979, DHEW became the Department of Health and Human Services (DHHS), 

under which the FDA currently operates. 

WEAC was reviewed by the Energy Research and Development Administration and its 

successor, the Department of Energy (DOE) for inclusion in the Formerly Utilized Sites Remedial 

Action Program (FUSRAP). In 1977 Oak Ridge National Laboratory (ORNL) conducted a 

preliminary radiological survey of the site and concluded that further radiation surveys were 

not warranted. In October 1979, the Woburn landfill was surveyed by ORNL and the 

Massachusetts Department of Public Health. In 1986, DOE concluded that because the site was 

adequately decontaminated and was being operated under an NRC license, it would be 
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eliminated from consideration for inclusion in FUSRAP. In their FUSRAP elimination report, DOE 

reported that the use of areas at WEAC would not result in any measurable radiological hazard 

to site occupants or the general public because of previous AEC-related activities. 

In 1991, radioactive “tailings” consisting of Radium-226 and daughter products were found by 

and intern working with WEAC’s Radiation Safety Officer (RSO) in the back of property near the 

gas tank storage area. The RSO supervised soil removal and shipment as low level waste to 

Barnwell, South Carolina. 

Figure 12. Aerial Photographs of WEAC taken in 1980 and 1996: Both warehouses and Annex visible in 
1980 (left), Hazardous Waste Shed visible in 1996 (right). Downloaded from Oliver MassGIS. 

  

In 1995, Automated Sciences Group Inc. conducted a Radiological Status Report of WEAC for 

the DOE’s Hazardous Waste Remedial Action Program, managed by Martin Marietta Energy 

Systems, Inc.  According to this report, no radioactivity above background was found in outdoor 

areas or outbuildings, but this report did identify potential burial locations based on site 

history: one being under the eastern most warehouse, the second being the area near the gas 

tank storage shed. The ASG survey reports that the evaluation of the outside areas of the site 

showed dose rates indistinguishable from background, suggesting the absence of undiscovered 

uranium burial areas. Other reports prepared by ASG include a Preliminary Decommissioning 

Plan and a Decommissioning Funding Plan. See Figure 12 for Aerial Photographs taken on 1980 

and 1986. 

Between 1995 and 2003, prior to small construction projects, .i.e., parking lot extensions, 

multiple soil surveys did not show levels of Radium-226 at levels of 5.0 pCi/g above 

background. Release limits for these studies were taken from EPA limits cited in 40 CFR 192.  

In preparation for new building construction, a 2016 scoping survey identified localized 

hotspots in the northwest area of WEAC. Results of this survey are included in this report. 
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6.6. Current Usage 

WEAC operates under NRC License 20-08361-01. The license allows the possession of a wide 

variety of radionuclides from tritium through some transuranic radionuclides. A review of 

inventory records from past ten years indicates the possession and occasional use of 

approximately 60 radionuclides with physical half-lives ranging from hours to many years. 

WEAC currently uses radiological material for research and development as defined in 10 CFR 

30.4; for laboratory studies in the development of radiochemical methods to detect 

radionuclides in foods and medical devices; for instrument development and calibration; and 

for education and training. Under rare circumstances, WEAC also utilizes short-lived 

radionuclides to develop radiopharmaceutical methods. Under DHEW or DHHS ownership, 

WEAC has not buried any radioactive material on site though radioactive material has been 

stored in both the Old and New Radioactive Waste Sheds. The Old Radioactive Waste Shed was 

previously used to store sealed sources and Technicium-99 generators. The Technicium-99 

generators were moved to the New Radioactive Waste Shed, and in 2010, the sealed sources 

were disposed of according to NRC regulations. The New Radioactive Waste Shed will be 

physically moved prior to the construction of the new building.  A summary of WEAC’s current 

inventory is shown in table 3 below. 

Table 3. WEAC Current Inventory Summary 

Radionuclide Total (millicuries) Type Radionuclide  Total (millicuries) Type 

Hydrogen-3 4.8E-03 Byproduct Polonium-209 5.0E-04 Byproduct 

Carbon-14 6.2E-02 Byproduct Lead-210 8.8E-03 Byproduct 

Sodium-22 3.4E-03 Byproduct Radium-226 1.0E-01 Byproduct 

Chromium-51 5.5E-04 Byproduct Radium-228 1.7E-07 Byproduct 

Manganese-54 1.2E-03 Byproduct Thorium-228 4.2E-06 Source 

Iron-55 1.2E-03 Byproduct Thorium-229 3.0E-05 Source 

Cobalt-57 1.7E-02 Byproduct Thorium-230 1.4E-04 Source 

Cobalt-60 5.6E-02 Byproduct Uranium-232 2.9E-05 Source 

Nickel-63 2.6E-02 Byproduct Thorium-232 4.3E-05 Source 

Zinc-65 1.1E-03 Byproduct Uranium-233 2.1E-03 Source 

Yttrium-88 6.0E-04 Byproduct Uranium-234 3.3E-05 Source 

Strontium-89 1.4E-04 Byproduct Uranium-235 1.1E-03 Special 

Yttrium-90 1.4E-02 Byproduct Uranium-236 1.1E-05 Source 

Strontium-90 1.4E-02 Byproduct Neptunium-237 2.0E-03 Byproduct 

Technetium-99 4.3E-03 Byproduct Plutonium-238 6.1E-06 Special 

Cadmium-109 1.2E-02 Byproduct Uranium-238 2.4E-04 Source 

Tin-113 5.1E-04 Byproduct Plutonium-239 3.8E-02 Special 

Iodine-129 1.1E-03 Byproduct Plutonium-240 3.0E-06 Special 

Barium-133 2.3E-01 Byproduct Plutonium-241 1.1E-04 Special 

Cesium-134 1.2E-02 Byproduct Americium-241 2.5E-02 Byproduct 

Cesium-137 2.0E-01 Byproduct Plutonium-242 6.0E-03 Special 

Cerium-139 2.2E-04 Byproduct Curium-243 8.9E-06 Byproduct 

Europium-152 2.1E-02 Byproduct Americium-243 5.8E-04 Byproduct 

Europium-155 4.5E-03 Byproduct Curium-244 3.2E-04 Byproduct 

Mercury-203 3.9E-08 Byproduct 
   Natural Uranium 5 Kg Source    

Natural Thorium 5 Kg Source    
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Adjacent Land Use 

According to an Environmental Site Assessment (ESA) conducted by SH in 2016, land use types 

in the area of the site include commercial and industrial. Abutting industrial properties include 

the Holton Street Garage; Mac Gray, an industrial laundry equipment service company; CBS 

Exotic Stones; Fawcett Oil; an Industrial warehouse building owned by JG Holt Limited 

Partnership; Cutter Atlantic Refractories; and G&M Trucking. Abutting commercial properties 

include Juniper Advisory Services, Wolfden Lacrosse, John G. Crowe Associates, and Rainbow 

Balloons. This ESA also reported no public water supply wells located within close proximity to 

the Site. According to the Massachusetts Department of Environmental Protection (MDEP) 

Phase I Site Assessment Map, there are no schools, hospitals, or senior housing located within a 

0.5-mile radius of the Site. Residential areas are located approximately 250 feet to the south of 

the Site. Railroad lines are located within a 0.5-mile radius to the south and east of the Site. 

Medium and high yield non potential drinking water source areas are located within a 0.5-mile 

radius to the south and east of the site. Protected open spaces associated with the Aberjona 

River are located to the south and east of the site. Freshwater wetlands are located within a 

0.5-mile radius to the north of the Site. See Figure 13 for land use surrounding WEAC according 

to most recent MassGIS 2005 data. 

Figure 13. Land Use Adjacent to WEAC State of MA 2005: WEAC property outlined in red 
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7. Findings 

7.1. Potential Contaminants 

There is historical evidence of the burial of Uranium ore and Uranium tailings on the site. 

Uranium ore was received at the site by the AEC. This contaminant would include natural 

uranium plus all progeny. Research carried out on site involved extraction of uranium from the 

ore. This resulted in pure natural uranium which was typically sent offsite. The waste products 

called tailings would contain the non-uranium progeny of U-235 and U-238, plus non-

radioactive minerals associated with the ore. 

By mass, U-235 comprises only 0.711% (0.00711) of natural uranium; therefore, Derived 

Concentration Guideline Level (DCGL) calculations will only use U-238. According to our 

document review, no uranium enrichment was ever attempted at this site, only separation of 

elemental uranium from the radioactive uranium progeny and from other minerals present in 

the ore.  

Based on the site’s history of burial, DCGLs will be calculated for U-238 (U-238+C) plus progeny 

to account for burial of ore and Ra-226 plus progeny (Ra-226+C) to account for the burial of 

tailings. 

7.2. Potential Contaminated Areas 

Based on our document review, we have identified the following references to buried material 

on WEAC’s grounds slated for new building construction: 

 DOE Legacy Elimination Report (1980) references a few wheelbarrow loads of 
pitchblende residues were buried at the rear of lab covered with soil and grass. This is 
the current location of a metal frame warehouse. It is unclear if this pitchblende was 
removed from the site and transferred to the Woburn dump. 

 Oak Ridge National Lab Preliminary Survey Report (1977) references a small deposit of 
residue from pitchblende ore pilot plant scale operations existing at the rear of the 
laboratory building. The size of the deposit is a few wheelbarrow loads. It is covered 
with soil and grass and is the site of an EPA regional air monitoring station. It is unclear 
if this pitchblende was removed from the site and transferred to the Woburn dump.  

 “Back area” survey report showed counts greater than ten times background using a 
Field Instrument for the Detection of Low-Energy Radiation (FIDLER) survey meter. This 
survey report was undated but found with records dating to the early 1990s 

 Memorandum from WEAC RSO to Center Director (1991) references tailings in soils 
behind the gas tanks were dug up and sent to Barnwell, South Carolina 

 Automated Science Group Radiological Status Report (1995) contains a map with two 
potential burial sites: behind the gas tanks (Figure 14 #12) and under the Eastern 
Warehouse (Figure 14 #4). 
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7.2.1. Impacted Areas 

Based on historical documents and aerial photography, AEC’s operations involving 

uranium processing have only been conducted within the gated area. We consider areas 

inside the gated area to be impacted. See Figure 14. 

7.2.2. Non-Impacted Areas 

Based on historical documents and aerial photography, AEC’s operations involving 

uranium processing have only been conducted within the gated area. We consider areas 

outside the gated area to be non-impacted. See Figure 14. 

Figure 14. Impacted Vs. Non-impacted Areas on Grounds Slated for New Building Construction: Green 
shaded area indicates non-impacted area, red shaded area indicates impacted area, yellow broken 
outline shows new building area, black outline shows gated area, and red broken line shows property 
boundaries 

 

7.3. Potential Contaminated Media 

Based on our review, we assume subsurface and surface soil as the only potential 

contaminated media. 

 

N 
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7.4. Related Environmental Concerns 

Our major environmental concern is the potential for contaminated dust to be released during 

remediation. We therefore are requiring any contractors that we hire to build in procedures to 

minimize dust release (i.e. spraying surfaces with water). We are also requiring remediation 

contractors to implement an ongoing air monitoring program during remediation as well as a 

training course for WEAC staff that includes a summary of the project and a description of the 

potential hazards that could be encountered by WEAC staff during project activities.  

Because it has been over 50 years since any burial events and considering local meteorology, it 

is likely that the soluble components of the buried material residues have long since migrated 

to the Aberjona River. Therefore, we do not believe that there are significant levels of 

radioactive contamination in surface soils in nearby residential neighborhoods. In the 1990’s 

the Massachusetts Radiation Program sent out investigators to perform surveys of soils near 

the railroad tracks, topographically down gradient to WEAC; State investigators did not find any 

elevated levels of activity. We are working with the State of Massachusetts to find copies of 

these records. 

8. Initial MARSSIM Classifications and DCGL Calculations 

In 2016, WEAC hired IRSC and RSA to compile a report of Data Quality Objectives. IRSC and RSA 

calculated the following initial soil DCGL calculations and number of samples needed for survey unit. 

Table 4. Data Quality Objectives Calculated by RSC and IRSC 

 

NRC Soil 

DCGL (pCi/g) 

Max Annual Dose 
First 30 Years (mrem) 

Δ 

(pCi/g) 

  

(pCi/g) 
/Δ 

Samples per 

Survey Unit 

Statistical 

Test 

U-238+C 

(Ore) 
145 4.7 73 12 6 14 WRS 

Ra-226 +C 

(Tailings) 
1.0 2.2 0.5 1 0.5 14 WRS 

 
DCGL’s were calculated using Resrad Computer software using several iterations and assuming the 
following pathways and scenarios. Since WEAC land is not suitable for farmland, only the worker 
scenario was used assuming a worker spends 30h/week indoors on the site (20% annual occupancy) 
and 10h/wk outdoors on the site (6% annual occupancy). Similar to assumptions made in the EPA 
study, exposure of individuals to contaminants in groundwater was eliminated as an exposure 
pathway in this study. Winchester and Woburn receive their drinking water from the Massachusetts 
Water Resources Authority (MWRA) rather than groundwater.  
 
The acceptable decision error rates have been determined during the DQO process to reflect the 
anticipated difficulty of measuring residual uranium radioactivity at near-background levels. The 
Type I error (α) was specified as 0.05 and Type II decision error (β) was set at 0.05. 
The shift, Δ, also referred to as the lower bound of the gray region (LBGR), was set as 50% of 
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the DCGL. The square roots of the DCGLs were taken as the standard deviation values used for 
calculation of the sample sizes. 

Based on this historical site assessment, we considered the impacted area to consist of two 
MARSSIM Class 3 areas and two MARSSIM Class 2 areas. The specific location the Class 2 Areas were 
determined based on the ASG report compiled in 1995 showing two areas of potential burial. The 
“Old burial site” depicted as survey Unit 3, and “potential burial” under the East Warehouse 
depicted as Survey Unit 4. We split the other impacted areas into two MARSSIM Class 3 groups, 
Survey Units 1 and 2. A map of each of these survey units and MARSSIM Classifications are shown in 
Figure 15 below. Note that due to findings in our scoping survey, the initial MARSSIM classification 
of these survey units have changed. Updated classifications are described in the Scoping Survey 
Section (Section 10). 

  

N 
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1. WEAC Main Building (1952) 
2. WEAC Pilot Plant (1960) 
3. Office Annex (1980) 
4. Warehouse (1970) 
5. Warehouse (1965) 
6. Old Solvent Shed (1952) 
7. Hazardouse Waste shed (1993) 

8. Old Rad Waste Shed (1959) 
9. Pipe Rack Shed (1959) 
10. New Rad Waste Shed (1998) 
11. Mouse House (1998) 
12. Gas Tank Storage (1970) 
13. Walk in Freezers 
14. Whole Body Counting Room (1965) 

 

 

 

 

Figure 15. Initial Survey Units Based on Historical Site Assessment. Survey Units 1 and 2 (SU1 and SU2) are 
designated and MARSSIM Class 3 and are both outlined in green. Survey Units 3 and 4 (SU3 and SU4) are 
designated and MARSSIM Class 2 and are both outlined in red. Each square represents approximately 225 
square feet or 21 square meters.   
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9. Preliminary Scoping Survey Results 

9.1. Methods 

One hundred percent grounds in all survey units were scanned with at least one of the 

following instruments (certificates of calibration are provided in Attachment A): 

 Canberra Falcon 5000 (SN130094) portable high purity germanium detector mounted on a 
cart so the crystal remained approximately less than 5 cm above the ground surface.  

 Ludlum Model 12 survey meter (SN75362) with a Ludlum model 44-20 3”x3” sodium iodide 
Gamma Scintillator (SN133631) 

 Berkley Nucleonics model 940 survey meter  (SN40101) with a 3”x3”with a model 6998 NaI 
probe (SN 44101) 

 Ludlum Model 19 microR Meter  (SN243111) 
 
Radiation measurements were taken by walking in straight parallel lines over an area while  
moving  the  detector  in  a  serpentine  motion,  approximately  5  cm above  the  ground  
surface with the exceptions of the Falcon 5000 which was mounted directly on a cart and 
pushed in parallel lines only and the Model 19 which was held at waist height. Scan speeds 
were 1 detector width per second.  
 
Surface Soils were collected using an AMS Model 427.75 Turf profiler; Soils under drilled 

concrete surfaces were collected by hand. Samples were collected from the upper 6” (15 cm) of 

soil. Samples were dried, and sieved through a 0.25” sieve prior to being sealed in a standard-

geometry container and decayed for 21 days, allowing the ingrowth of Ra-226 decay progeny 

to reach approximate secular equilibrium.  Pb-214 was then quantified by gamma spectroscopy 

counting to determine the concentration of Ra-226 in the sample. Samples were analyzed by 

WEAC, IRSC, or RSA. Samples at WEAC were counted on Canberra High Purity Germanium 

Gamma-Ray Spectrometers, typically used for analyzing radioactivity in foods. Since counting 

efficiency is potentially different for soils compared to foods due to Z number dissimilarities, 

efficiencies were generated using Canberra’s LABSOCS software. WEAC used soil reference 

standards containing certified amounts of radionuclides emitting gamma radiation across 

different energies (ERA Product Multi-Media RadCheM Soil Radionuclides Catalog No 608 Lot 

No A022-608 and Lot No A024-608) to verify the LABSOC’s efficiency and as a daily instrument 

quality control check. Samples were counted for 6 hours and minimum detectable activities 

were typically less than 0.02 pCi/g for Pb-214. In cases where elevated activities were found, 

samples were counted for longer to identify whether gamma radiation from direct U-238 

progeny (Th-234, Pa-234m) or U-235 could be identified as an indication of whether samples 

contained tailings or ore.  

This report also includes soil data that WEAC collected during 2002 and 2003 in preparation for 

a parking lot extension project. Sample Collection points during this earlier study are within 

Survey Units 1, 2, and 3. 
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Reference Area 
Reference radiation levels measurements and soil activity samples were taken around WEAC’s 
property in the non-impacted areas. Fourteen reference surficial soil samples were collected. 
Background measurements in these areas ranged from 5 to 12 uR/hr on the Ludlum probes. 
Maps of reference area and soil samples results shown in Figure 16 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.2. Survey Units 1, 2, and 3 Results 

There were a total of 10 areas where elevated radiation dose rates were detected. Soil 

samples were collected from each of these elevated areas.  Locations of elevated radiation 

measurements and results of soils analysis are shown in Figure 17 below. Surface soil 

radiation measurements were taken using a Ludlum Model 19 microR Meter (SN243111) 

on soil surface. Over 1000 pCi/g of Soil of Ra-226 was measured in sample 6. In all cases, 

energy lines from U-238 direct progeny (i.e. Th-234, Pa-234m) were identified, indicating 

that these hotspots were likely caused by the residues of ore burial, rather than tailings. All 

of Survey unit 2, the majority of Survey unit 1 and parts of Survey unit 2 will be reclassified 

as MARSSIM Class 1 or MARSSIM Class 2 in future characterization surveys.  

 

 

Figure 16. Locations of Reference Soil Sample Collections 

 

ID Ra-226 in Soil (pCi/g) 

B1 1.35 

B2 1.07 

B3 0.90 

B4 0.99 

B5 0.97 

B6 1.05 

B7 1.25 

B8 1.13 

B9 0.72 

B10 1.21 

B11 1.00 

B12 1.59 

B13 1.30 

B14 1.19 
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Figure 17. Location of Elevated Radiation Measurements and Soil Sample Results for Survey Units 1, 2, 
and 3. Red spots indicate radiation measurements of greater than 3X background. Gray spots indicate 
areas greater than 2X background. White spots indicate random sample collection points at locations 
measuring less than 2X background. Samples 15, 16, and 17 were collected under warehouse concrete. 

 

ID Description 
Maximum reading on Ludlum 
Model 19 at surface (µR/hr) 

Ra-226 in Soils 
(pCi/g) 

1 West of EPA sampling Pad 190 11.97 

2 Behind Gas Tanks 190 293 

3 Behind Gas Tanks 45 107 

4 Behind Pipe Rack Shed 200 101.2 

5 Dirt and Leaves Pile 22 8.54 

6 Near Picnic Tables 100 1754 

7 Behind Waste Sheds 24 NA 

8 Behind Steel Plate 24 NA 

9 North West of Warehouse 1 24 NA 

10 North of Concrete Between Warehouses 24 NA 

11 Grassy Area to West of Gas Tanks <20 3.19 

12 Grassy Area to West of Gas Tanks <20 6.22 

13 Grassy Area to West of Gas Tanks <20 3.35 

14 Grassy Area to West of Gas Tanks <20 3.40 

15 Soil Under Warehouse Concrete <20 0.74 

16 Soil Under Warehouse Concrete <20 0.85 

9.3. Historical Sampling Data 

In 2002 and 2003, WEAC analyzed numerous samples prior to a parking lot extension project 

due to the suspicions of buried tailings. We report this information because these samples 

were collected in currently inaccessible soils within our survey area. Background reference 

areas for the 2002 study included the east and west side of the main building. Reference 

Samples C11, C12, C13, C14, C15, and C16 were collected in similar locations to B1, B2, B3, B4, 
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B5, and B6 (Figure 16); respectively. The background reference area for the 2003 study included 

soil under the pavement directly north of the pilot plant; it was assumed this pavement was 

original to the building. Sampling points from these investigations are shown in Figure 18.  

 

 

  

According to our survey records, soils from the 2002 study samples were collected from the 

upper 6 inches of soil and sieved (#10 mesh). The sieved portion was composited and counted 

on a high purity germanium detector according to IAEA Measurement of Radionuclides in Foods 

and The Environment Section 6. Count times were 100 minutes, and no counts from Th-234, Pa-

234m energy lines were detected. Ra-226 was determined in 2002 using the 186 KeV energy 

line directly. Samples C2, C8, C9, and C10 showed elevated counts as well as counts from U-235 

energy lines suggesting that these samples contained ore rather than tailings. These samples 

were further analyzed after being sealed in a container for 21 days, allowing the ingrowth of 

Ra-226 decay progeny to reach approximate secular equilibrium, after which the Ra-226 was 

based on the Bi-214 609 KeV energy line. In 2002, WEAC used a release limit of 5 pCi of Ra-226 

per gram of soil above background according to 10 CFR 40 Appendix A and 40 CFR 192. Results 

of 2002 sampling are shown in Table 5. Since a few samples were above this limit, an additional 

study was conducted in 2003.  

  

Figure 18. Data Collection points from 2002 and 2003 Parking Lot Extension Project within Survey Units 
1, 2, and 3: Blue diamonds represent sample collection points from 2002 surficial soil sampling. Blue 
squares represent points collection points from 2003 multiple depth soil sampling. Depths of sampling 
and results are shown in Table 5 below. 
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Table 5. Results of 2002 Soil Analyses 

ID 
Study 
Year  Sample Description 

Depth Range 
(inch) 

Ra-226 (pCi/g)    
186 KeV 

Ra-226 (pCi/g) 
609.3 KeV 

U-235 143.8 
KeV present? 

C1 2002 Center Entrance Warehouse 0-6 2.53 NA No 

C2 2002 End Between Buildings 0-6 31.81 10.2 Yes 

C3 2002 End 0-6 4.58 NA No 

C4 2002 Rear Fence 0-6 2.41 NA No 

C8 2002 Shed 0-6 10.70 2.6 Yes 

C9 2002 Right Acid Shed 0-6 17.96 7.3 Yes 

C10 2002 Across from Sterility Shed 0-6 8.57 2.3 Yes 

C11 2002 2002 Reference Area 0-6 3.14 NA No 

C12 2002 2002 Reference Area 0-6 2.63 NA No 

C13 2002 2002 Reference Area 0-6 4.53 NA No 

C14 2002 2002 Reference Area 0-6 2.00 NA No 

C15 2002 2002 Reference Area 0-6 1.88 NA No 

C16 2002 2002 Reference Area 0-6 3.14 NA No 

Samples from 2003 were collected from multiple depths and prepared using American Society 

for Testing and Materials (ASTM) Method C 999-90, Standard Practice for Soil Sample 

Preparation for the Determination of Radionuclide and were assayed according to ASTM 

Method C 1402-8 Standard Guide of High Resolution Gamma Ray Spectrometry of Soil Samples. 

The samples were counted for 100 minutes, and Ra-226 was determined using the 186 KeV line 

directly. In 2003, WEAC also used the release limit of 5 pCi/g derived from 40 CFR 192 and 10 

CFR 40.  Results of 2003 study are shown in Table 6. WEAC concluded that these samples did 

not exceed release limits, and the pavement project proceeded later that year. 

According to our records, samples from both of these studies have been retained in storage. 

We plan to reanalyze these samples for further characterization to determine if elevated 

readings are due to tailings or buried ore. For both the 2002 and the 2003 study, we estimate 

levels of detection to be 0.5 pCi/g of Ra-226. 
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Table 6. Results of 2003 Soil Analyses 

ID 
Study 
Year  Sample Description 

Depth Range 
(inch) 

Ra-226 (pCi/g)    
186 KeV 

Ra-226 (pCi/g) 
609.3 KeV 

U-235 143.8 
KeV present? 

A1 2003 Grass North between warehouses 0-6 5.67 NA No 

A1 2003 Grass North between warehouses 6-12 2.54 NA No 

A1 2003 Grass North between warehouses 12-24 1.92 NA No 
A2 2003 Grass North between warehouses 0-6 3.31 NA No 
A2 2003 Grass North between warehouses 6-12 0.00 NA No 
A2 2003 Grass North between warehouses 12-24 <1 NA No 
A3 2003 Grass North between warehouses 0-6 1.58 NA No 
A3 2003 Grass North between warehouses 6-12 1.53 NA No 
A3 2003 Grass North between warehouses 12-24 <1 NA No 
A4 2003 Pavement between warehouses 0-6 <1 NA No 
A4 2003 Pavement between warehouses 6-12 <1 NA No 
A4 2003 Pavement between warehouses 12-24 2.04 NA No 
A5 2003 Pavement between warehouses 0-6 6.40 NA No 
A5 2003 Pavement between warehouses 6-12 6.95 NA No 
A6 2003 Pavement between warehouses 0-6 11.15 NA No 
A6 2003 Pavement between warehouses 6-12 10.61 NA No 
A6 2003 Pavement between warehouses 12-24 2.50 NA No 
A7 2003 Pavement between warehouses 0-6 5.91 NA No 
A7 2003 Pavement between warehouses 6-12 3.81 NA No 
A7 2003 Pavement between warehouses 12-24 0.00 NA No 
A8 2003 Pavement between warehouses 0-6 2.17 NA No 
A8 2003 Pavement between warehouses 6-12 3.09 NA No 
A8 2003 Pavement between warehouses 12-24 5.78 NA No 
A9 2003 Pavement between warehouses 0-6 9.59 NA No 
A9 2003 Pavement between warehouses 6-12 8.08 NA No 
A9 2003 Pavement between warehouses 12-24 3.06 NA No 
B1 2003 Grass between pilot plant and sheds 0-6 12.65 NA No 

B1 2003 Grass between pilot plant and sheds 6-12 <1 NA Yes 

B1 2003 Grass between pilot plant and sheds 12-24 2.59 NA No 

B2 2003 Grass between pilot plant and sheds 0-6 13.20 NA No 

B2 2003 Grass between pilot plant and sheds 6-12 <1 NA Yes 

B2 2003 Grass between pilot plant and sheds 12-24 6.31 NA No 

B3 2003 Grass between pilot plant and sheds 0-6 5.36 NA No 

B3 2003 Grass between pilot plant and sheds 6-12 3.75 NA No 

B3 2003 Grass between pilot plant and sheds 12-24 0.00 NA No 

B4 2003 Grass between pilot plant and sheds 0-6 7.61 NA No 

B4 2003 Grass between pilot plant and sheds 6-12 <1 NA No 

B4 2003 Grass between pilot plant and sheds 12-24 <1 NA No 

B5 2003 Grass between pilot plant and sheds 0-6 6.17 NA No 

B5 2003 Grass between pilot plant and sheds 6-12 1.73 NA No 

B5 2003 Grass between pilot plant and sheds 12-24 3.25 NA No 

B6 2003 Grass between pilot plant and sheds 0-6 3.93 NA No 

B6 2003 Grass between pilot plant and sheds 6-12 2.03 NA No 

B6 2003 Grass between pilot plant and sheds 12-24 1.01 NA No 

B7 2003 2003 Reference Area 0-6 6.19 NA No 

B7 2003 2003 Reference Area 6-12 <1 NA No 

B7 2003 2003 Reference Area 12-24 2.21 NA No 

B8 2003 2003 Reference Area 0-6 7.59 NA No 

B8 2003 2003 Reference Area 6-12 1.16 NA No 

B8 2003 2003 Reference Area 12-24 0.00 NA No 

B9 2003 2003 Reference Area 0-6 7.82 NA No 

B9 2003 2003 Reference Area 6-12 <1 NA No 

B9 2003 2003 Reference Area 12-24 <1 NA No 
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9.4. Survey Unit 4 Results 

All material in storage was removed from both warehouses, so RSA could drill through the 

concrete and access soils under Survey Unit 4. A random start point was determined by RSA 

using MARSSIM methodology. RSA calculated the distance between sample points as 11 feet 

and sampled using a square grid. Radiation surveys of core holes conducted with the Ludlum 

Model 12 consistently showed readings of approximately twice background. However using the 

Berkley Nucleonics isotope identifier, K-40 accounted for the increased levels of radiation. Soils 

were collected and analyzed from all sampling points below the concrete. Results of the 

Wilcoxon Rank sums test show that at both the critical value of α=.05 and α=.025, we reject the 

null hypothesis that Survey Unit 4 contains Ra-226 in soils higher than those in the reference 

area plus the DCGL value. We will reclassify this Survey unit as MARSSIM class 3. Sampling 

location, soil analyses results, and WRS test results are shown in Figure 19 below. 

Figure 19. Sample Collections Points, Soil Activity and WRS Results for Survey Unit 4: Starting Location 
and first sample represented by Triangle. Other Sampling points represented by circles. Areas are defined 
as “R” corresponding to reference area and “S” corresponding to survey unit sample 

 

ID Area 
Data 

(pCi/g) 
Adjusted 

Data (pCi/g) Rank 

B1 R 1.35 2.35 28.0 

B2 R 1.07 2.07 22.0 

B3 R 0.90 1.90 16.0 

B4 R 0.99 1.99 19.0 

B5 R 0.97 1.97 18.0 

B6 R 1.05 2.05 21.0 

B7 R 1.25 2.25 26.0 

B8 R 1.13 2.13 23.0 

B9 R 0.72 1.72 13.0 

B10 R 1.21 2.21 25.0 

B11 R 1.00 2.00 20.0 

B12 R 1.59 2.59 29.0 

B13 R 1.30 2.30 27.0 

B14 R 1.19 2.19 24.0 

1 S 1.87 1.87 15.0 

2 S 1.96 1.96 17.0 

3 S 1.74 1.74 14.0 

4 S 1.03 1.03 11.0 

5 S 0.85 0.85 7.5 

6 S 0.79 0.79 4.0 

7 S 0.80 0.80 5.0 

8 S 0.85 0.85 7.5 

9 S 0.77 0.77 2.0 

10 S 0.89 0.89 9.0 

11 S 0.70 0.70 1.0 

12 S 0.90 0.90 10.0 

13 S 1.32 1.32 12.0 

14 S 0.78 0.78 3.0 

15 S 0.82 0.82 6.0 

DCGL: 1 

Sum of Ranks: 435 

Sum reference: Area Ranks: 311 

critical value: (α=.05): 239 

critical value:(α=.025): 255 
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10. Conclusions and Plans for Characterization Survey and Remediation 

Our Historical Site Assessment confirms that WEAC’s operation have always stayed within the gated 

area. Records indicate two potential burial areas including under the eastern warehouse and near 

the current gas tank storage shed. 

Our scoping survey did not identify buried radiation under the warehouse but did identify ten 

locations near the gas tank storage area and others in the northwest corner and west side of the 

property (Survey Units 1, 2, and 4). Aerial photography circa 1954 and 1969 show many 

unidentifiable structures in the general vicinity of the hotspots. Aerial photography suggests that 

these hotspots are in areas of previous AEC operations. Results from our sample analysis indicate 

that buried material is likely ore rather than tailings, since energy lines from the direct progeny of U-

238 were identified. Although samples collect in 2002 and 2003 were assumed to contain only 

tailings, the short count times would not identify the presence the direct U-238 progeny. 

Furthermore, many of the samples collected during this time period did identity the U-235 energy 

line of 143.8. If tailings were buried in these areas, it is unlikely that any elevated activity levels 

would contain significance amounts of either U-235 or the U-238, as they would have been both 

removed during the chemical process of extracting uranium from ore. We aim to locate these 

samples and determine whether these samples contain tailings or ore. 

Because it has been over fifty years since AEC burial events and because WEAC’s soils are well 

drained, it is unlikely that any soluble components of the buried radioactive material remain in the 

soils. The soluble components likely drained into the Aberjona River a few decades after burial.  

Based on our HSA and scoping survey, we now consider Survey Unit 1 and parts of Survey Unit 2 as 

MARSSIM Class 1 or 2. Since we found no contamination under the east warehouse, we now 

consider that area as Class 3. We plan on entering our Characterization survey phase with the 

following survey unit map shown in Figure 20: 
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We are currently drafting a Decommissioning Plan and are working to contract a health physics firm 

to complete the following training, remediation and survey activities: 

1) Acquire and utilize ground penetrating radar or other technology to further characterize the 

possible presence of any additional underground radioactive material on the impacted site  

2) Implement a personal protective equipment program and an ongoing air monitoring program for 

the duration of the project. Air samples must be taken in the impacted area and outside the 

impacted area to ensure airborne radioactivity levels are below NRC limits applicable to 

occupational workers and members of the general public, respectively.  

3) Implement a Decommissioning radiation safety course at WEAC. This course shall be made 

available to all WEAC staff and shall include a summary of the project and a description of the 

potential hazards that could be encountered by WEAC staff during project activities.  

4) Remove contaminated soils in all known, currently, accessible hotspots. Package and arrange for 

the disposal of soils with elevated levels of radioactivity according to NRC regulations, 10 CFR Part 

20, Appendix G – Requirements for Transfers of Low-Level Radioactive Waste Intended for Disposal 

at Licensed Land Disposal Facilities and Manifests. 

Figure 20. Survey Units Based on Historical Site Assessment and Scoping Survey. Survey Units 1A, 1B, and 3 
(SU1A, SU1B, SU3) are designated as MARSSIM Class 1 or MARSSIM Class 2 and are each outlined in Red. 
Survey Units 2 and 4 (SU2 and SU4) are designated as MARSSIM Class 3 and are both outlined in green. Each 
square represents approximately 225 square feet or 21 square meters.  
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5) Conduct a characterization survey in MARSSIM Class 1 and Class 2 areas according to NRC 

guidelines in the impacted area and develop Derived Concentration Guideline Levels (DCGLs) using 

NRC D+D computer code. Additionally, vendor shall collect samples at depths of one foot, two feet, 

and three feet (as bedrock permits) in order to further characterize the activity content of the soil. 

This requires the use of Contractor-provided heavy equipment to access soil samples under concrete 

pads, steel plates, and asphalt and under a concrete block located on site.  

6) Remove, package and arrange for the disposal of  any additional contaminated soils with elevated 

levels of radioactivity according to NRC regulations, 10 CFR Part 20, Appendix G – Requirements for 

Transfers of Low-Level Radioactive Waste Intended for Disposal at Licensed Land Disposal Facilities 

and Manifests. 

7) Perform a post-remediation final status survey according to NRC guidelines in order to confirm 

DCGLs have been met  

8) Coordinate all survey and sampling documentation and prepare a final report for submission to 

the NRC.  

11. List of Documents Reviewed 

1. Aberjona River Study Comprehensive Multiple Source Groundwater Response Plan Remedial Investigation 
Industri-Plex  and Wells G&H Superfund Sites, Woburn MA; Environmental Protection Agency; April 2005 

2. Decommissioning Funding Plan for Winchester Engineering and Analytical Center; Prepared by Automated 
Sciences Group for the Hazardous Waste Remedial Actions Program managed by Martin Marietta Energy 
Systems, Inc. for the U.S. Department of Energy; 1995.  

3. Environmental Assessment: US FDA WEAC; Groundwater Associates, November 1994. 

4. Evaluation of Environmental Concerns at Ginn Field and Childhood Cancer Incidence from 2000-2008 in 
Winchester, Middlesex County, Massachusetts; Massachusetts Department of Public Health; 2012. 

5. Low Grade Ore Dumped in North Woburn; The Daily Times; October 12, 1979 

6. MA.03-1 - DOE Report; FUSRAP Elimination Report for Winchester Engineering and Analytical Center 
(Northeastern Radiological Health Laboratory) Winchester, Massachusetts; Undated 

7. MA.03-2 - AEC Report (WIN - 115); U. S. Atomic Energy Commission Raw Materials Development 
Laboratory Winchester, Massachusetts Summary Report 1954 - 1959; September 30, 1959 

8. MA.03-3 - DOE Letter; DeLaney to Bolin; Elimination of the Winchester Engineering and Analytical Center 
from FUSRAP; April 9, 1986 

9. MA.03-4 - Report (HASL-RMDL-1); Raw Materials Development Laboratory Winchester, Massachusetts 
Occupational Exposure to Airborne Contaminants; October 21, 1955 

10. MA.03-5 - Contract; Contract No. AT(49-)-924; AEC and National Lead Company, Inc; July 1, 1954 
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11. MA.03-6 - Survey; Preliminary Survey of Winchester Engineering and Analytical Center Winchester, 
Massachusetts; March 1980 

12. Massachusetts Department of Transportation Arial photographs; 1954 

13. Massachusetts Department of Transportation Arial photographs; 1969 

14. Phase I Environmental Site Assessment with Limited Subsurface Investigation 109 Holton Street Woburn 
and Winchester, Massachusetts; Sanborn Head; April 6, 2016 

15. Preliminary Decommissioning Plan for Winchester Engineering and Analytical Center; Prepared by 
Automated Sciences Group for the Hazardous Waste Remedial Actions Program managed by Martin 
Marietta Energy Systems, Inc. for the U.S. Department of Energy; 1995.  

16. Radiological Status Report for Winchester Engineering and Analytical Center; Prepared by Automated 
Sciences Group for the Hazardous Waste Remedial Actions Program managed by Martin Marietta Energy 
Systems, Inc. for the U.S. Department of Energy; 1995. 

17. US FDA WEAC; Memorandum, Radiation Oversight Report First Quarter FY91; February 13, 1991 

18. US FDA WEAC; Memorandum, Results of Boring Tests for Radium-226; June 9, 2003 

19. US FDA WEAC; Memorandum, Results of Boring Tests for Radium-226; August 7, 2003 

20. US FDA WEAC; Memorandum, Soil Sample Results and Paving Update; October 28, 2002 

21. US FDA WEAC; Memorandum, Soil Sample Results and Paving Update; June 9, 2003 

22. US FDA WEAC; Memorandum, Survey of FDA WEAC grounds for Radioactivity, December 2, 1992. 

23. US FDA WEAC; US AEC Byproduct Material License No. 20-8361-1; 1962 

24. US FDA WEAC; US AEC Byproduct Material License No. 20-8361-1 amendments 1-4; 1964-1966 

25. US FDA WEAC; US AEC Byproduct Materials License No. 20-08361-01, Amendments 5-9; 1968-1975 

26. US FDA WEAC; US NRC Materials License No. 20-08361-01, Amendments 10-16; 1968-1982 

27. US FDA WEAC; US NRC Materials Possession License No. 20-08361-01, Amendments 35-44; 2010-2016  

28. US FDA WEAC; US AEC Special Nuclear Materials License SNM 688; 1966 

29. US FDA WEAC; US AEC Special Nuclear Materials License SNM 688 Amendment 1; 1974 

30. WEAC Special Exposure Cohort Petition Evaluation Report, Special Exposure Cohort Health Physics Team 
Leader; National Institute for Occupational Safety and Health Division of Compensation Analysis and 
Support; June 2012. 
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Attachment A Calibration Documents 
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