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EXECUTIVE SUMMARY 
 
This report presents a summary of the Preliminary Assessment/Site Inspection (PA/SI) of the 

Dayton Warehouse, located at 601 East Third Street in downtown Dayton, Ohio.  Historical 

records indicated that the Dayton Warehouse was used in the 1940s for research and development 

activities that supported the Nation's early atomic energy program.  This document is presented in 

two parts.  Part I summarizes the results of the PA, for which readily available historical 

information about the site was reviewed to establish the need for and scope of the subsequent SI.  

Part II summarizes the results of the SI. 

 

The PA/SI was performed to eliminate from further consideration any identified releases that 

pose no significant threat to public health or the environment, to determine if a removal action is 

needed, and to collect data to better characterize identified releases for an effective and rapid 

initiation of a Remedial Investigation and Feasibility, if necessary. 

 

In 1942, the United States Army Corps of Engineers' (USACE) Manhattan Engineer District 

(MED) was given the assignment for managing research and development of the first atomic 

weapons.  This activity occurred at many sites throughout the United States, one of which was the 

Dayton Warehouse. 

 

Monsanto Chemical Company was tasked by the USACE’s MED with responsibility for 

developing radioactive polonium-210 (Po-210), which was necessary for building the atomic 

bomb.  Monsanto’s subsequent research, development, and production activities occurred at 

several sites in Dayton, and became known locally as the Dayton Project (Gilbert 1969).  The 

Dayton Warehouse was one of those sites. 

 

For about three years, between 1946 and 1949, a portion of the Dayton Warehouse was used for 

MED-related activities.  Based on available historical information, Monsanto did not produce Po-

210 at the Dayton Warehouse, and only used the fourth, fifth, and sixth floors for the Dayton 

Project.  Initially used to store surplus equipment for the project, a laboratory was later built on 

the fifth floor.  Warehouse operations reportedly involved only trace amounts of Po-210 from 

analyses done on environmental samples, personnel bioassay samples, and biological studies on 

the effects of Po-210 on animals.   
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Warehouse operations were transferred to the Mound Laboratory in Miamisburg, Ohio in 

1948/1949.  The Warehouse facility was then decontaminated and returned to the building's 

manager for rental to other clients.  In August 1997, the United States Air Force's (USAF's) 

Radiation Protection Branch found that the exposure rates around the exterior of the Warehouse 

were at background levels.   

 

In January 2000, the United States Department of Energy (DOE) determined that the Dayton 

Warehouse was eligible for inclusion into the Formerly Utilized Sites Remedial Action Program 

(FUSRAP).  Under a March 1999 Memorandum of Understanding between the USACE and the 

DOE, once DOE has made this determination, responsibility for action was to be transferred to 

the USACE.  Under FUSRAP, the USACE’s authority is limited by Congress to address only 

potential contamination associated with MED activities during the early atomic energy program.  

The constituents of concern at the Warehouse are radium-226 (Ra-226), lead-210 (Pb-210), and 

beryllium. 

 

The PA concluded based on a review of limited historical information, that there is no immediate 

threat to human health and the environment related to MED activities at the Warehouse.  

However, because there are no known interior sampling data, the decision was made to proceed 

with the SI under FUSRAP. 

 

The SI involved a systematic assessment of potential fixed and removable residual contamination 

from the Dayton Project on all six floors, the basement, and the loading area at the north end of 

the building.  The constituents of concern were Ra-226, Pb-210, and beryllium.  In general order 

of occurrence, the primary steps in investigation of the Warehouse involved: 

 

• Floor scans of eleven survey grids on each floor 

• Static counts at the center of each survey grid 

• Swipe samples collected at survey grids exceeding screening levels and 

analyzed for the constituents of concern 

• Swipe samples collected in each survey grid and field counted 

• Swipe samples at the center of three unbiased survey grids on each floor 

for beryllium analysis in the laboratory 

• Three soil samples from the loading area 
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Alpha and beta count rates from the floor scans of the 10-foot by 10-foot survey grids on each 

floor were all less than the screening levels.  Static counts of alpha and beta emissions in each 

survey grid were all less than screening levels except for two locations on the sixth floor next to 

the exterior brick wall.  Beta emissions slightly higher than the screening levels are thought to be 

a result of naturally occurring radiation from the brick.  Ra-226 and Pb-210 were not detected in 

swipe samples collected from these two locations and beryllium was found at concentrations less 

than its screening level.   

 

Swipe samples collected and counted in the field only exceeded the beta screening level in two 

samples from the first floor, which was not used for MED-related activities.  Concentrations of 

beryllium in the twenty-one unbiased swipe samples were all less than the beryllium screening 

level. 

 

Analytical results for Ra-226 and beryllium from the three loading area soil samples were all less 

than screening levels and results for Pb-210 were less than screening levels in two of the samples.  

The slight exceedance of the Pb-210 in the third sample may be the result of dust accumulation 

over time from atmospheric decay of radon.  

 

Based on the findings of this PA/SI, the USACE concludes that there is no evidence of an 

unpermitted release or a substantial threat of a release of the constituents of concern into the 

environment associated with the Nation's early atomic energy program that may present an 

imminent and substantial danger to the public health or welfare at the site, and no further action is 

required under FUSRAP. 
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1.0 INTRODUCTION 

 

This report describes the results of a combined preliminary assessment and site inspection 

(PA/SI) performed at the Dayton Warehouse site, located at 601 East Third Street, in downtown 

Dayton, Ohio (Figure 1-1).  Historical records indicate that the Dayton Warehouse was used in 

the 1940’s for research and development activities that supported the Nation’s early atomic 

energy program. 

 

In 1942, President Roosevelt approved developing the atomic bomb and the Army 

assigned the program to the U.S. Army Corps of Engineers’ (USACE) Manhattan Engineer 

District (MED).  The task of the MED was to manage developing the technology and production 

facilities for the first atomic weapons.  In January 1947, after the end of World War II, Congress 

transferred responsibility for the program from the MED to a new civilian agency, the Atomic 

Energy Commission (AEC). 

 

In 1974, the AEC established the Formerly Utilized Sites Remedial Action Program 

(FUSRAP) to identify, investigate, and remediate or control sites used during the early atomic 

energy program.  Congress abolished the AEC in 1975 and it’s programs were incorporated into 

the Energy Research and Development Administration which was then merged into the 

Department of Energy (DOE) in 1977.  In 1997, the Energy and Water Development and 

Appropriations Act of 1998, Public Law 105-62, transferred the FUSRAP to USACE.   

 

In January 2000, the DOE determined that the Dayton Warehouse was eligible for 

inclusion into the FUSRAP (DOE 2000).  Under a March 1999 Memorandum of Understanding 

between the USACE and the DOE, once DOE has made this determination, responsibility for 

action was to be transferred to the USACE.  Under FUSRAP, the USACE’s authority is limited 

by Congress to address only contamination associated with MED/AEC activities during the early 

atomic energy program. 

 

The purpose of the PA/SI at a potential FUSRAP site is to determine if there is an 

unpermitted release or threat of release, as those terms are defined in Section 101(22) of the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), of an 

AEC-related hazardous substance at the site that may present an imminent and substantial danger 
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to the public health or the environment.  If the PA/SI determines that there is a release or threat of 

release, other than one that is federally permitted or addressed by a legally enforceable license, 

permit, regulation, or order issued pursuant to the Atomic Energy Act of 1954 or other Federal 

Statute, and it may present an imminent and substantial danger to the public health or the 

environment, CERCLA authorizes a response action.  If such circumstances are found, and other 

relevant criteria for site designation in ER 200-1-4 are met (USACE 2003a), the PA/SI will 

recommend further action to address the release or threat of release. 

 

This report is presented in two parts, Part I summarizes the findings of the PA, for which 

readily available historical information about the site was reviewed to establish the need for and 

scope of the subsequent SI.  Part II summarizes the results and conclusions of the SI. 
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2.0 SITE DESCRIPTION 

 

2.1 Site Location and Description

 

The Dayton Warehouse (Figure 1-2) is located at 601 East Third Street, at the 

intersection of East Third and Sears Streets, in an industrial area of Dayton (latitude 39 degrees, 

45 minutes, 35.3 seconds; longitude 84 degrees, 10 minutes, 48.2 seconds).  A plan of the first 

floor is shown in Figure 1-3 and building photographs are provided in Appendix A.   

 

Montgomery County’s climate is typical of the continental interior.  Summers are 

moderately warm and humid, and winters are cold (ODNR 1995).  The National Oceanic and 

Atmospheric Administration precipitation data for the 30-year period from 1961 to 1990 averaged 

38.8 inches per year at Dayton.  May is typically the wettest month and January the driest (ODNR 

1995).  All of Montgomery County is within the Ohio River drainage basin.  The Great Miami 

River and its tributaries drain the majority of the county.  Tributaries of the Little Miami River 

drain the southeast corner of the county (ODNR 1995). 

 

2.2 Dayton Warehouse Site 

 

The Warehouse, a dark red brick and concrete building, has six floors plus a basement.  It 

measures approximately 50 feet wide, 160 feet long, and 80 feet tall (USACE 2000a).  There is a 

single stairwell in the southeast corner of the building, and two freight elevators on the building’s 

east side.  The basement extends out underneath the sidewalk along Sears Street.  At the north 

end of the Warehouse there is a covered loading area and beyond it to the north, there is a large 

paved parking area. 

 

The Warehouse is currently vacant and in a state of disrepair.  Most of the windows are 

boarded up as are most of the entrances.  Debris and salvaged material occupy a large part of the 

first floor, but the remaining floors and the basement are empty.  The stairwell steps have heavy 

accumulations of pigeon carcasses, feathers, and excrement. 

 



N:\11171425.00000\WORD\Dayton Warehouse PA-SI Rev 3.doc 

9/27/2005 PA-4 

2.3 Operational History and Waste Characteristics 

 

In 1942, Monsanto Chemical Company was tasked by the USACE’s MED with 

responsibility for developing radioactive polonium-210 (Po-210), which was necessary for 

building the atomic bomb.  Monsanto’s subsequent research, development, and production 

activities occurred at several sites in Dayton, and became known as the Dayton Project (Gilbert 

1969).  The Dayton Warehouse was one of those sites. 

 

In May 1945, Monsanto rented the Warehouse from General Electric Supply 

Corporation, and commenced operations there in 1946 (USAF 1997, Hochwalt and Haring 1947).  

Reportedly, only the fourth, fifth, and sixth floors were used by Monsanto (Hochwalt and Haring 

1947).  The Warehouse was initially rented to receive and store surplus equipment associated 

with the Dayton Project.  It was subsequently decided to build a laboratory on the fifth floor in an 

area where background contamination was considered unlikely.  The sixth floor was used for 

repair and storage of electrical equipment, and the fourth floor was used as office space 

(Hochwalt and Haring 1947).   

 

Warehouse operations involved trace quantities of Po-210 from the analyses of 

environmental monitoring samples, bioassay samples from project personnel, and preliminary 

biological studies on the effect of polonium on laboratory animals.  These activities were 

conducted at the Warehouse, rather than at the other Dayton production facilities, because a very 

low background of polonium was necessary to prevent contamination of the samples being 

processed (DOE 1993).  Samples, waste materials, and plated copper discs from the polonium 

analyses were reportedly discarded into the general Warehouse wastes because the amount and 

concentrations of polonium were so small. 

 

Warehouse operations, including equipment, were transferred to the Mound Laboratory, 

in Miamisburg, Ohio in 1948.  The facility was then decontaminated and returned to the building 

manger for rental to other clients (DOE 1986).  The final release survey, which is normally done 

after decontamination, could not be located (USACE 2000a).  The Warehouse was most recently 

used to store electrical equipment, but it is currently vacant (USACE 2000a). 

 



N:\11171425.00000\WORD\Dayton Warehouse PA-SI Rev 3.doc 

9/27/2005 PA-5 

2.4 Previous Investigations 

 

In 2000, USACE performed an initial search of historical information on Warehouse 

operations and found that there was little information available (USACE 2000a).  There were no 

records of samples having been collected from either inside or outside the building.  In August 

1997, the U.S. Department of the Air Force (USAF), in cooperation with the Ohio Environmental 

Protection Agency (OEPA) and the Ohio Department of Health (ODH), conducted a radiological 

scooping survey of the building exterior.  Exposure rate measurements were taken using sodium 

iodide scintillation meters along parallel lines five feet apart around the exterior of the building.  

The measurements ranged from 5 to 10 micro-Roentgens per hour (μR/hr).  A measurement taken 

across the street from the building was 10 μR/hr; and one taken in the red brick driveway behind 

the facility was 14 μR/hr.  On the basis of these measurements, The USAF Radiation Safety 

Branch concluded that the exposure rates around the Warehouse exterior were at background 

levels (USAF 1997).  There are no known available radiological scoping data or sampling data 

from within the interior of the building. 

 

2.5 Potential Constituents of Concern 

 

The FUSRAP eligibility letter included the Warehouse and another site in Dayton called 

Dayton Unit I.  The following constituents of concern (COCs) were identified in the letter:  

industrial chemicals (metals, beryllium, solvents, fuel oil, acids, bases, etc), Po-210, radium-226 

(Ra-226), and trace radioactivity in polonium sources.    

 

As discussed in Section 2.3, the Warehouse was not a production facility and was only 

used as a laboratory involving trace quantities of polonium.  Therefore, except for beryllium, the 

industrial chemicals listed in the DOE eligibility letter have not been included as Warehouse 

COCs.  Because Po-210 has a short half-life (138 days), there could not be any MED-related Po-

210 at the site that is not in equilibrium with its longer-lived parents such as Pb-210 (half-life of 

22 years).  Ra-226 is a long-lived isotope (half-life of 1600 years) preceding Po-210 in the decay 

chain and is included as a COC because in one processing technique, Monsanto recovered Po-210 

from lead dioxide wastes generated by the Port Hope Radium Refinery in Ontario, Canada 

(USACE, 2000b).  Therefore, the Warehouse COCs are limited to Ra-226, Pb-210 (a radiological 

parent of the shorter-lived Po-210), and beryllium. 
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During the Manhattan Project in the 1940s, beryllium was an essential component in the 

design of nuclear weapons (Maloney, n.d.).  Some of the first atomic weapons used a sphere of 

plutonium surrounding a mixture of polonium and beryllium to release neutrons and create the 

chain reaction (Manhattan Project, n.d.).  Unfortunately, workers exposed to beryllium dust 

developed chronic beryllium disease, an irreversible and currently incurable lung disease.  

Although beryllium is included in the DOE eligibility letter, Warehouse operations reportedly 

only involved trace amounts of Po-210 in a laboratory research setting, so it is unlikely that 

beryllium was actually present at the Warehouse. 

 

2.6 Soil Exposure and Air Pathways 

 

The site is located in a commercial/industrial area of downtown Dayton.  The immediate 

area surrounding the Warehouse is paved, with adjacent features including concrete sidewalks 

and asphalt roadways; i.e., Sears Street and East Third Street.  At the rear of the building there is 

a covered loading area integral to the building that is not paved (See photographs in Appendix A). 

 

There has been no known soil sampling within the former loading area. The soils in the 

loading area could have been exposed to spills or leaks during loading or unloading at the 

Warehouse.  It is unlikely; however, that a release would have occurred to the loading area soils 

from MED activities that took place within the building. 

 

Potential exposure to the constituents of concern in the loading area soils could occur via 

direct contact, ingestion, and inhalation if the loading area soils are disturbed.  Potential soil and 

air targets are the workers and visitors to this commercial/industrial area.  Other potential targets 

are the future construction worker renovating the building, as well as future occupants.  Currently 

unoccupied, the future planned use for the Warehouse is unknown. 

 

2.7 Groundwater Pathway 

 

2.7.1 Hydrogeologic Setting

 

Dayton and Montgomery County are located in the Southern Ohio Till Plain section of 

the Central Lowland physiographic province (Brockman 1998).  Physiographic provinces are 



N:\11171425.00000\WORD\Dayton Warehouse PA-SI Rev 3.doc 

9/27/2005 PA-7 

regions of similar physical features such as geology, topography, and climate.  Several times 

during the Ice Age as much as two-thirds of Ohio, including Montgomery County was covered by 

glacial ice.  The line of farthest advance extends diagonally across the state from approximately 

Negley in northeast Ohio to Ripley in southwest Ohio.  The Southern Ohio Till Plain is covered 

with uneven, varying deposits of glacial till, lacustrine deposits, and outwash (Angle et. al. 2000).  

Limestone and shale underlie the unconsolidated deposits. 

 

The City of Dayton itself is situated above the Great Miami Buried Aquifer.  This ancient 

river valley system, filled with permeable sand and gravel deposits, was designated as a sole 

source aquifer in 1988 (Source Water Protection, n.d.).  Nearly one fourth of all the groundwater 

used in Ohio is withdrawn from wells completed in this aquifer (Alley, et. al 1999). 

 

There have been no boring investigations at the Warehouse, and, therefore site-specific 

subsurface conditions, including the depth to groundwater, are unknown.  Shallow subsurface 

soils at the site likely consist of outwash deposits from flooding of the Great Miami and Mad 

Rivers, which intersect about one-half mile northwest of the Warehouse (Figure 1-1).  These 

deposits could include clayey silt with sand, fine to medium sand with gravel, and silty clay with 

sand.  Shallow groundwater probably flows toward the Mad River to the north or towards the 

Great Miami River to the west. 

 

2.7.2 Groundwater Pathways

 

Heavily dependent on groundwater for municipal and industrial water needs, there are 

three well fields supplying water to Dayton (Well Field Protection Program n.d.).  Two municipal 

well fields, the Miami and Miami North, are located about three and five miles, respectively, 

north of the Warehouse site (See map in Appendix B).  A third well field, the Mad River Well 

Field, is about four miles to the northeast of the site.  These well fields pump groundwater from 

the Great Miami Buried Aquifer to serve 400,000 people in the Dayton metropolitan area (Source 

Water Protection, n.d.).  The wells in these three fields are from fifty to more than 200 feet deep 

(Well Fields, n.d.).  Most of the recharge to the aquifer comes from the Great Miami and Mad 

Rivers. 
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2.7.3 Groundwater Pathway Conclusions

 

Potential exposure targets to MED-related COCs that may have been released to 

groundwater at the Warehouse are the residential and commercial users of drinking water in 

Dayton.  Groundwater beneath the site would flow downgradient toward the Great Miami River 

and the Mad River, discharging to the rivers downstream of the municipal well fields north and 

northeast of the Warehouse.  Regionally, groundwater entering the two rivers from the site would 

continue southward and eventually discharge into the Ohio River.  Locally, the Warehouse site 

falls outside of the three wellhead protection areas designated for the Dayton municipal well 

fields (Appendix B), which means that the site is outside of the area of contribution for recharge 

to the wells.  Therefore, the groundwater pathway is incomplete because the site is located 

downstream of and beyond the recharge areas of the Dayton municipal well fields. 

 

2.8 Surface Water Pathway

 

The annual average precipitation for the Dayton area is 39 inches (ODNR 1995).  The 

immediate area surrounding the Warehouse consists of paved sidewalks and roadways.  There are 

storm sewer inlets on Sears Street and East Third Street (See Appendix A, Photo 1), that may 

eventually discharge to either the Great Miami River or the Mad River. 

 

Precipitation that comes into contact with the building roof, the outside of the building, 

and the surrounding sidewalks likely enters the municipal storm sewer system.  No known MED-

related activities occurred on the roof, and there is no reason to believe that the building exterior 

was contaminated.  Furthermore, the 1997 USAF radiological scoping survey concluded that 

exposure rates around the Warehouse exterior were at background levels (USAF 1997).  

Therefore, the surface water pathway is probably incomplete.  

 

2.9 Building Exposure Pathways

 

According to historical records, only the fourth, fifth, and sixth floors were used for 

MED-related activities involving low levels of polonium.  After operations at the Warehouse 

transferred to the Mound facility in the late 1940s, the building was reported decontaminated and 

returned to other commercial uses (DOE 1986).  In 1997, exposure rates around the building 
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exterior were found to be at background levels; however, there are no known monitoring or 

sampling results from the interior of the Warehouse, so the potential for exposure to MED-related 

COCs that may remain on surfaces inside the building is unknown.  The building is currently 

unoccupied, so there are no immediate potential exposure targets.  Future workers and occupants 

could be exposed to potentially contaminated interior surfaces. 
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3.0 CONCLUSION 

 

Based on available historical information, Po-210 was not produced at the Dayton 

Warehouse.  In fact, only trace quantities of polonium were present in the radioactive material 

used in laboratory activities such that the waste materials could be disposed of with general 

Warehouse trash (DOE 1993).  Po-210 was never produced at the site and if handled at all, only 

on a research and development scale.  The interior of the building was reportedly decontaminated 

when MED-activities ceased and exposure rates around the building's exterior are at background 

levels. 

 

The conclusion of this preliminary assessment of the Dayton Warehouse, based on 

review of existing limited historical information, is that there is no immediate threat to human 

health and the environment related to MED-activities at the site.  However, because there are no 

known interior sampling data, USACE did proceed to the next phase of the CERCLA process, the 

site inspection, under FUSRAP.  The scope and results of the site inspection are described in Part 

II. 

 



 
 
 
 
 
 
 
 

PART II 
 

SITE INSPECTION 
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1.0 INTRODUCTION 

 

The PA, described in Part I, concluded that there was no immediate threat to human 

health or the environment from former MED-related activities in the 1940s at the site.  It was, 

however, decided to proceed with the SI of the Warehouse because of the lack of historical 

sampling data from the building's interior. 

 

According to the National Oil and Hazardous Substances Pollution Contingency Plan 

(USEPA 1990), the SI is performed to eliminate from further consideration any identified releases 

that pose no significant threat to the public health or the environment, to determine if a removal 

action is needed, and to collect data to better characterize identified releases for an effective and 

rapid initiation of a remedial investigation and feasibility study, if necessary. 

 

The scope of the SI was based on the Combined Preliminary Assessment/Site Inspection 

Sampling and Analysis Plan (USACE 2003b).  SI activities at the Warehouse included: 

 

• A radiological scoping survey of all six floors, the basement, and the loading area; 

 

• Collecting radiological and beryllium swipe samples from the building interior, 

 

• Radiological surveys of fieldstone and other objects stored on the first floor, 

 

• Collecting soil samples from the loading area, and 

 

• Sample analysis and comparison of results to project screening levels. 

 

Onsite activities began 23 March 2004 and were completed 29 March 2004, followed by 

offsite laboratory analysis of soil and swipe samples by General Engineering Laboratory, located 

in Charleston, South Carolina.  Field activities are described in Section 2 and the results are 

summarized in Section 3. 



N:\11171425.00000\WORD\Dayton Warehouse PA-SI Rev 3.doc 

9/27/2005 SI-2 

2.0 FIELD INVESTIGATION 

 

2.1 Radiological Scoping Survey

 

The radiological scoping survey was performed to measure levels of gross alpha (which 

would detect Ra-226) or beta (which would detect Pb-210) radioactivity on the Warehouse floors, 

and in the surface soil of the loading area on the north side of the building.  In accordance with 

the Sampling and Analysis Plan, the survey was done to meet the intent of a MARSSIM Class 3 

survey (USEPA, et. al., 2000).  Survey locations on each floor and in the loading area are shown 

on Figures 2-1 through 2-8.  Field instrumentation used is listed in Table 2-1, and photographs of 

field activities are provided in Appendix A.  Daily field activities during the field program are 

summarized in the Field Quality Control Report included as Appendix C. 

 

2.1.1 Screening Levels and Background 

 

This section discusses screening levels and background for the radiological scoping 

survey of the building.  Screening levels and background for soil samples are discussed in Section 

3. 

 

Screening Levels.  According to the U.S. Nuclear Regulatory Commission (NRC), a site 

is acceptable for unrestricted use if residual radioactivity above background levels could 

potentially result in an individual exposure of less than 25 mrem per year (NRC, 2003).  Using 

this criterion, in NUREG/CR-5512, NRC provides screening levels for assessing unrestricted 

release of decommissioned buildings having residual radioactivity on interior surfaces.  The 

screening levels for surface contamination above background, which are used for this 

investigation, are as follows (NRC, 1999): 

 

• Ra-226  1,010 dpm/100 cm2  (alpha emitter) 

• Pb-210   494 dpm/100cm2  (beta emitter) 
 

As discussed in Section 3, these values are used for comparison to field measurements 

(floor scans and static counts).  For comparison to swipe sample results, one tenth of these values 

are used which is consistent with the model used by NRC. 
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 Inhalation of beryllium dust or particles, another constituent of concern at the Warehouse, 

can cause two conditions, one known as "chronic beryllium disease" (CBD), and another called 

beryllium sensitization.  CBD is a chronic and sometimes fatal lung disorder, and beryllium 

sensitization causes highly allergic reactions to the presence of beryllium in the body.  The DOE 

has established the level of removable beryllium at 0.2 μg/100cm2 for items to be released to the 

public (DOE, 1999).  This value is used for comparison to swipe samples taken at the Warehouse 

and analyzed in the laboratory for beryllium. 

 

Background.  According to the Sampling and Analysis Plan, a building of similar age 

and construction as the Warehouse was to have been selected as an initial background reference 

area, while allowing that a clean area within the Warehouse could be identified and used instead.  

It was not possible to gain access to another building of similar age and composition as the 

Warehouse, so daily background radiation readings for the scoping survey were taken on the 

second floor (SU-2) at Survey Grid 71.  Based on historical information, the second floor was not 

used for MED-related activities. 

 

There is a potential for naturally occurring radon decay products, including Pb-210, to 

settle out in dust particles on horizontal surfaces.  To assess the potential effect on background 

readings, additional swipe samples were taken as follows: 

 

• Five swipe samples from survey grid 71 on the second floor, the background location 

selected as not impacted by MED-related activities 

 

• Five swipe samples from the undisturbed dusty floor in the basement, also not 

impacted by MED activities and possibly having the highest levels of radon decay 

products 

 

• A single blank swipe counted as a detector background blank 

 

Each of these swipes was counted for five minutes using a Ludlum Model 2929 dual 

alpha/beta scaler.  The results, shown in Table 2-2, indicate that there is no significant difference 

between swipes taken in the basement and on the second floor, the location selected for 

background radiation readings.  
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2.1.2 Building Interior   

 

Each floor in the building was considered an individual survey unit (SU), ranging in size 

from about 6,500 square feet to 7,500 square feet.  Prior to starting the investigation in the field, 

the plan of each floor was divided into 10-foot by 10-foot numbered survey grids, and then eight 

"unbiased" survey grids per floor were selected using a random number generator.  If the pre-

selected unbiased survey grids could not be readily accessed because of obstructions, adjacent 

accessible areas were surveyed instead.  In the field, three additional "biased" survey grids were 

selected on each floor based on the likelihood of contamination accumulating in these areas. 

 

Figure 2-9 is a generalized flow chart showing the steps in the radiological scoping 

survey process.  First, the eight randomly selected survey grids on each floor were located using a 

tape measure, marked with spray paint, and cleared of rubble and debris, if possible.  Then, the 

three biased survey grids were similarly located.  Prior to radiological measurements, the survey 

locations were brushed to remove surface dust. 

 

Each survey grid was initially scanned using a Ludlum Model 239-1F floor monitor with 

a Model 43-37 gas-proportional detector linked to a Model 2360 alpha/beta data logger, all 

mounted on a wheeled cart (See photo 16, Appendix A).  The cart was pushed at a rate of about 4 

centimeters per second along lines set at nominal one-foot intervals.  The data logger was set for a 

ten-minute timed count, and during this interval the entire grid was surveyed.  As scanning 

occurred, the operator audibly and visually monitored the alpha and beta count rates.  Separate 

monitoring is possible because the two different count rates are audibly discernable by sound 

frequency.  The Model 2360 data logger has a meter that displays the count rates, which allows 

the operator to monitor both visual meter and audible signals to identify and mark locations with 

significantly increased count rates for either alpha or beta radiation.  The rate at which the floor 

monitor was moved allowed for a minimum detectable concentration (MDC) for alpha of 32 

dpm/100cm2 and an MDC for beta of 400 dpm/100cm2.  Both MDCs are less than the respective 

project screening levels for Ra-226 and Pb-210, 1,010 dpm/100cm2 (alpha), and 494 dpm/100cm2 

(beta), respectively (USACE, 2003b).  

 

Following the floor scan, the Sampling and Analysis Plan called for timed, static 

measurements to be made in each survey grid at the location of the highest floor scan reading (see 
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Figure 2-9).  Because the operator did not note any floor scan readings that were elevated relative 

to all the others, the static counts were performed at the center of the survey grids.  A Ludlum 

Model 43-68 gas proportional detector coupled to a Model 2360 alpha/beta data logger was used 

for the static counts (See photo 18, Appendix A).  Each static count was made for five minutes, 

which allows for an MDC of 5 dpm/100 cm2 for Ra-226 and 56 dpm/100cm2 for Pb-210 

(USACE, 2003b).  Prior to the count, the measurement location was brushed to remove surface 

dust, and the outline of the detector was drawn to facilitate swipe sampling, which was done after 

the static count (See Section 2.3). 

 

The first floor, SU-1, had many immovable objects that prevented the complete scanning 

of some of the selected survey grids using the floor monitor.  Consequently, six of the original 

eight randomly selected, unbiased survey grids were shifted in the field to adjacent grids because 

of the debris (see Figure 1, Appendix C). 

 

As shown on Figure 2-1, the biased and unbiased survey grids on the first floor were 

generally located in the center and along the east side of the building.  Five additional survey 

grids were selected in the field along the west side (9, 22, 30, 40, and 49) for more complete 

coverage.  Because of obstructions, only static measurements were made in these locations. 

 

Radiation surveys also were conducted on the first floor in areas where fieldstone and other 

objects were stored.  Alpha, beta, and gamma radiation surveys were done using three 

instruments: a Ludlum Model 12 Ratemeter with Model 43-5 (alpha) and 44-9 (beta) probes, 

respectively, and a Model 19 MicroR Meter (gamma).  No elevated readings were noted. 

 

2.1.3 Loading Area

 

At the north end of the building there is a covered loading area (photograph 3, Appendix 

A).  The ground surface is somewhat irregular and unpaved.  The entire loading area was to have 

been scanned with the Model 239-lF floor monitor, but numerous sharp objects (broken glass, 

brick fragments, etc) would have potentially compromised the integrity of the Mylar® window of 

the detector.  Therefore, the smaller Ludlum 2360 data logger and the Model 43-68 gas 

proportional detector were used instead. 
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The loading area was divided into 75 squares measuring about three feet by three feet 

(See Figure 2-2).  Each square was scanned for one minute, except for squares 30, 31, 40, 41, 46, 

and 50, which could not be scanned because of obstructions.  The square size was selected as the 

largest size that could easily be scanned by the operator kneeling and/or squatting on the ground 

(see photograph 31, Appendix A). 

 

The objective of the loading dock survey was to select the location of three surface soil 

samples required by the Sampling and Analysis Plan.  The three samples, taken from zero to six 

inches at the locations of the highest beta radiation counts (Figure 2-2), were sent off site for 

laboratory analysis of Ra-226, Pb-210, and beryllium. 

 

2.2 Swipe Samples

 

In each of the survey grids for which static counts were made, swipe samples were also 

collected.  A 100 square centimeter template was used during the sampling process to ensure 

proper coverage (see photograph 19, Appendix A).  The swipes were field counted for alpha and 

beta radiation using a Ludlum Model 2929 dual alpha/beta scaler. 

 

As shown in Figure 2-9, if the static counts of alpha and beta radiation exceeded the 

screening levels, three swipe samples were to be taken, counted in the field for alpha and beta, 

and then sent to the laboratory for analysis of Ra-226, Pb-210, and beryllium.  If the static counts 

did not exceed the screening levels, then a single swipe was to be collected and counted only in 

the field for alpha and beta radiation. 

 

Static counts exceeded the screening levels at only two locations, survey grids 10 and 21 

on the sixth floor.  Consequently, only swipe samples from these two locations were sent to the 

laboratory for analyses.  All of the remaining swipe samples were only field counted. 

 

As required by the Sampling and Analysis Plan, at each of three randomly selected, 

unbiased survey grids on each floor, an additional swipe sample was collected.  These samples 

were sent to the laboratory for beryllium analysis.  One additional beryllium swipe sample also 

was collected as required on the sixth floor at survey grid 21 because the static counts exceeded 
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the radiological screening levels at this location.  At survey grid 10, the beryllium swipe sample 

had already been collected as one of the unbiased samples. 

 

2.3 Deviations From Sampling And Analysis Plan

 

The following represent deviations from the approved Sampling and Analysis Plan 

(USACE, 2003b): 

 

• Daily background radiation readings were taken on the second floor of the 

Warehouse at survey grid 71 because access to a building of similar age and 

construction was not available. 

 

• Background swipe samples for Pb-210, Ra-226, and beryllium were eliminated after 

discussion with the Ohio Environmental Protection Agency. 

 

• Randomly selected, unbiased survey grids on the first floor were moved to adjacent 

grids because of obstructions. 

 

• The irregular surface and sharp objects on the ground surface of the loading area 

prevented use of the Ludlum Model 239-lF floor monitor.  The Ludlum 43-68 gas 

proportional detector and the Model 2360 data logger were used instead. 
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3.0 RESULTS 

 

3.1 Radiological Scoping Survey

 

On each floor, eleven survey grids were established measuring 10 feet by 10 feet.  Eight 

unbiased survey grids were randomly selected per floor before field work began and three 

additional biased grids were selected in the field.  Each was surveyed first using the Ludlum 

Model 239-lF floor monitor and then a static count was done at the center of each survey grid.  

The survey locations are shown on Figures 2-1 and 2-3 through 2-8.  Table 3-1 is a summary of 

the floor scans and static counts. 

 

3.1.1 Floor Scans 

 

Total alpha and beta emissions were counted for 10 minutes and recorded.  To compare 

the resulting count rates in counts per minute (cpm) to their respective screening levels, it was 

first necessary to transform the screening level units from disintegrations per minute to counts per 

minute using the following formula (DOE, et. al., 2002): 

 

    cpm = dpm x E x Ap/100    (3-1) 

 

   where:  cpm = counts per minute 

    dpm = disintegrations per minute 

            = 1,010 dpm for Ra-226 (alpha) 

            = 494 dpm for Pb-210 (beta) 

    E = probe efficiency in counts per disintegration 

    Ap = active probe area = 582 cm2 

 

The probe or detector efficiency was determined daily using calibrated alpha and beta 

sources (See Appendix C).  The area correction is necessary because the active area of the 

detector is greater than the 100 square centimeters used for the screening levels. 

 

Since the screening levels are the permissible radiation levels above background, and 

background is measured each day, daily screening criteria were computed as: 
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   cpm = dpm x E x Ap/100 + B    (3-2) 

 

  where:  B = Daily background in cpm 

 

Daily background readings using the Ludlum 239-lF floor monitor were taken on the 

second floor at survey grid 71.  The daily screening criteria listed in Table 3-1 were determined as 

part of the daily instrument source check (See Appendix C). 

 

The alpha and beta floor scan count rates all were below their respective daily screening 

criterion, and therefore also less than the alpha and beta screening levels listed in Section 2.1.1; 

i.e., 1010 dpm/100 cm2  (alpha) and 494   dpm/100 cm2  (beta). 

 

3.1.2 Static Counts 

 

Total alpha and beta emissions were counted for five minutes and recorded.  Daily 

screening criteria, listed in Table 3-1, were computed using equation 3-2 for the Ludlum Model 

43-68 gas proportional detector using an active probe area of 126 square centimeters.  As with the 

floor scan, daily background readings were measured with the 43-68 on the second floor at survey 

grid 71. 

 

All of the static counts for alpha emissions were below the daily screening criterion.  

Only two static counts were slightly above the criterion for beta emissions.  The exceedances 

occurred on the sixth floor at survey grids 10 and 21.  In accordance with the Sampling and 

Analysis Plan, swipe samples from these two locations were sent to the laboratory for analysis.  

As shown in Table 3-2, Ra-226, and Pb-210 were not detected in the swipe sample laboratory 

results.  Beryllium was detected at low levels, but at less than the 0.2 μg/100cm2 screening level. 

 

The two survey grids in which the exceedances occurred were for beta instrument 

readings located along the west wall of the Warehouse, which is made of brick.  To assess 

whether or not the brick could be contributing to the static counts at the center of the survey grids, 

static counts were also made of the brick at each location, as well as a background location 

outside (See Table 3-3). 
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Static count rates for beta emissions at the center of survey grids 10 and 21 were 414 and 

422 cpm, respectively.  The corresponding static count rates from the adjacent brick were 

somewhat higher at 524 and 516 cpm.  Consequently, beta emissions from the brick could be 

contributing to the count rates at the center of the survey grid, causing a slight exceedance of the 

daily criterion.  The static count beta emissions from the interior brick were not significantly 

different from the exterior background location, so the beta emissions from the brick are most 

likely naturally occurring. 

 

Swipe samples also were taken of the brick adjacent to survey grids 10 and 21, as well as 

at the background location outside (See Table 3-4).  The alpha and beta readings from these three 

samples were very similar and did not exceed screening levels. 

 

3.1.3 Swipe Samples 

 

Table 3-4 is a summary of data from swipe samples that were collected after the static 

counts were performed.  A Ludlum Model 2929 dual alpha/beta scaler was used to count the 

swipe samples in the field. 

 

The screening levels for removable radioactivity were taken as one tenth of the 

corresponding screening levels for fixed residual radioactivity listed in Section 2.1.1 as follows: 

 

• Ra-226  101 dpm/100cm2  (alpha) 

• Pb-210  49.4 dpm/100 cm2  (beta) 

 

For comparison with the swipe sample results, these screening levels were converted to 

the "daily criteria" listed in Table 3-4 as follows: 

 

   cpm = (dpm x E) + B      (3-3) 

 

  where:  cpm = counts per minute 

   dpm = disintegrations per minute 

   E = probe efficiency in counts per disintegration 

   B = Daily background reading in cpm 
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 An average daily efficiency was used in the calculations (See Appendix C) and the daily 

background reading was taken in the field van where the field counts were made. 

 

All of the alpha readings and all but two of the beta readings from the swipe samples 

were less than the daily screening criteria.  In two swipe samples taken from the first floor, beta 

levels were slightly higher than the daily screening criterion as shown below: 

 

 
Survey 

Grid

Beta 
Swipe 
(cpm)

 
Daily Criterion 

(cpm)
70 46.4 44.9 

22 47.8 44.9 

 

These two beta measurements were slightly higher than the daily criterion, but that day 

(28 March), there was a very low background reading of 37.4 cpm.  On the other days in the field, 

the background readings were higher, which raised the daily screening criterion.  Except for this 

low reading, the background for beta ranged from about 44 to 49 cpm, and averaged about 46 

cpm (see Table 3-4).  Using the average background count rate, the daily screening criterion for 

beta would be about 54 cpm, well above the two swipe sample measurements.  Also, static counts 

from survey grids 22 and 70 (Table 3-1) were well below the corresponding daily screening 

criterion (221 cpm and 347 cpm, respectively compared to 412 cpm).  Considering the counting 

uncertainty in both the background and sample measurements (approximately 3 cpm for each 

measurement), these two sample results are not considered to represent residual contamination. 

 

3.2 Beryllium Swipe Samples

 

Per the Sampling and Analysis Plan, swipe samples were collected from the center of 

three randomly selected, unbiased survey grids on each floor.  Twenty-one samples were 

collected and sent off site for laboratory analysis of removable beryllium. 

 

Beryllium concentrations found in these samples are shown in Table 3-5.  In two of the 

samples, no beryllium was detected.  In the remaining samples, only low levels were detected and 

all were below the 0.2 μg/100 cm2 screening level. 
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3.3 Loading Area

 

As discussed in Section 2.1.3, the loading area at the north end of the Warehouse was 

divided into 3-foot by 3-foot squares.  Each accessible square was scanned for one minute using 

the Ludlum 43-68 gas proportional detector coupled to a Model 2360 data logger.  Field data are 

shown in Table 3-6. 

 

Three surface samples were taken adjacent to the locations of the highest recorded beta 

emissions.  These samples were sent to the laboratory to analyze for Ra-226, Pb-210, and 

beryllium.  Table 3-7 is a summary of the analytical results compared to background and 

screening levels discussed below. 

 

3.3.1 Soil Background

 

The background levels shown in Table 3-7 are based on two previous studies in the 

region rather than site-specific sampling.  The two previous studies looked at background soil 

concentrations at the Mound Plant in Miamisburg, Ohio (DOE, 1994) and at the Fernald Plant in 

Fernald, Ohio (DOE, 2001).  The background concentrations shown in Table 3-7 are the lower of 

the values from the two studies. 

 

3.3.2 Soil Screening Levels 

 

The screening levels for Ra-226 and Pb-210 are based on allowable residential values 

given in NUREG/CR-5512 (NRC, 1999).  The values, which are for residual radioactivity above 

background and correspond to a 25 mrem/year dose, using the conservative pathways model, are 

as follows: 

 

• Ra-226  0.694 pCi/g 

• Pb-210  0.846 pCi/g 

 

The screening levels shown in Table 3-7 are these values plus the background values 

discussed previously. 
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For beryllium in soils, the screening level was taken from USEPA Region IX Preliminary 

Remediation Goals for residential soils (USEPA, n.d.). 

 

3.3.3 Results 

 

Sample results for beryllium and Ra-226 were all less than the screening levels.  One 

sample, SS-03, had a Pb-210 activity slightly elevated above the screening level. 

 

The slightly elevated Pb-210 activity could be due to naturally occurring events unrelated 

to MED-activities at the site.  A study of farm fields in Erie and Huron Counties, Ohio concluded 

that Pb-210 continuously accumulates on the ground surface from particulate fallout caused by 

the atmospheric decay of radon gas released from soils containing the naturally occurring 

uranium decay chain (Matisoff, et. al., 2002).  Pb-210 is also produced in-situ by the portion of 

the radon gas that does not escape to the atmosphere. 
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4.0 SUMMARY 

 

For about three years, between 1946 and 1949, the Monsanto Chemical Company used a 

portion of the Dayton Warehouse during early development of the first atomic weapons.  The 

work was part of the USACE's Manhattan Engineer District (MED) research, development, and 

production of polonium-210 (Po-210), which occurred at several sites in Dayton and became 

known locally as the Dayton Project. 

 

Based on available historical information, Monsanto did not produce Po-210 at the 

Dayton Warehouse, and only used the fourth, fifth, and sixth floors for the Dayton project.  

Initially used to store surplus equipment for the project, a laboratory was later built on the fifth 

floor.  Warehouse operations reportedly involved only trace amounts of Po-210 from analyses 

done on environmental samples, personnel bioassay samples, and biological studies on the effects 

of Po-210 on animals.  Warehouse operations were transferred to the Mound Laboratory in 

Miamisburg, Ohio in 1948 - 1949.  The facility was then decontaminated and returned to the 

building's manager for rental to other clients (DOE, 1986).  In August 1997, the USAF's 

Radiation Protection Branch found that the exposure rates around the exterior of the Warehouse 

were at background levels.   

 

The SI involved a systematic assessment of potential fixed and removable residual 

contamination from the Dayton Project on all six floors, the basement, and the loading area at the 

north end of the building.  The constituents of concern were Ra-226, Pb-210, and beryllium.  In 

general order of occurrence, the primary steps in investigation of the Warehouse involved: 

 

• Floor scans of eleven survey grids on each floor 

• Static counts at the center of each survey grid 

• Swipe samples collected at survey grids exceeding screening levels and analyzed for 

the constituents of concern 

• Swipe samples collected in each survey grid and field counted 

• Swipe samples at the center of three unbiased survey grids on each floor for 

beryllium analysis in the laboratory 

• Three soil samples from the loading area 
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Alpha and beta count rates from the floor scans of the 10-foot by 10-foot survey grids on 

each floor were all less than the screening levels.  Static counts of alpha and beta emissions in 

each survey grid were all less than screening levels except for two locations on the sixth floor 

next to the exterior brick wall.  Beta emissions slightly higher than the screening levels are 

thought to be a result of naturally occurring radiation from the brick.  Ra-226 and Pb-210 were 

not detected in swipe samples collected from these two locations and beryllium was found at 

concentrations less than its screening level.   

 

Swipe samples collected and counted in the field only exceeded the beta screening level 

in two samples from the first floor, which was not used for MED-related activities.  

Concentrations of beryllium in the twenty-one unbiased swipe samples were all less than the 

beryllium screening level. 

 

Analytical results for Ra-226 and beryllium from the three loading area soil samples were 

all less than screening levels and results for Pb-210 were less than screening levels in two of the 

samples.  The slight exceedance of the Pb-210 in the third sample may be the result of dust 

accumulation over time from atmospheric decay of radon.  

 

Based on the findings of this PA/SI, the USACE concludes that there is no evidence of an 

unpermitted release or a substantial threat of a release of the constituents of concern into the 

environment associated with the Nation's early atomic energy program that may present an 

imminent and substantial danger to the public health or welfare and the site, and no further action 

is required under FUSRAP. 
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TABLE 2-1 
FIELD MONITORING EQUIPMENT 

DAYTON WAREHOUSE 
 

 
INSTRUMENT  (1)

 

 
USE 

 
Model 239-1F Floor Monitor with Model 43-37 
Gas Proportional Detector linked to a Model 
2360 Alpha/Beta Data Logger 
 

 
Floor monitoring of sampling grids for alpha 
and beta during radiological scoping survey 

 
Model 2360 Alpha/Beta Data Logger with Model 
43-68 Gas Proportional Detector 
 

 
Direct static measurements of alpha/beta at 
selected points within the sampling grids 

 
Model 2929 Alpha/Beta Scaler with Model 43-
10-1 Alpha/Beta Sample Counter 
 

 
Direct measurement of swipe samples for alpha 
and beta in the field 

 
Model 12 Ratemeter with Model 44-9 Pancake 
G-M Detector 
 

 
Equipment and personnel monitoring (frisking) 
for alpha, beta, and gamma 

 
Model 12 Ratemeter with Model 43-5 Alpha 
Scintillator 
 

 
Equipment and personnel monitoring (frisking) 

 
Model 19 MicroR Meter with 1" x 1" sodium 
iodide scintillator 
 

 
Low level gamma monitoring during field 
activities 

 
Notes: 
 
1.  All instrumentation manufactured by Ludlum Measurements, Inc. 
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TABLE 2-2
SWIPE SAMPLE BACKGROUND COMPARISON

DAYTON WAREHOUSE

Survey Unit Survey 
Grid

Swipe 
Sample

Gross Counts  (1) Gross Counts per 
Minute

Net Counts per 
Minute  (2)

Alpha Beta
Count 
Time 
(min)

Alpha Beta Alpha Beta

NA NA Blank 1 201 5 0.2 40.2 - -

Basement

17 104 0 201 5 0.0 40.2 0 0

22 105 1 218 5 0.2 43.6 0 3.4

27 106 0 221 5 0.0 44.2 0 4

58 107 3 213 5 0.6 42.6 0.4 2.4

83 108 1 206 5 0.2 41.2 0 1

Second Floor 71

109 2 221 5 0.4 44.2 0.2 4

110 1 230 5 0.2 46.0 0 5.8

111 2 231 5 0.4 46.2 0.2 6

112 3 197 5 0.6 39.4 0.4 0

113 2 230 5 0.4 46.0 0.2 5.8

Notes:

1.  Counted with Ludlum Model 2929 Alpha/Beta Scaler.

2.  Counts per minute greater than the blank sample value.

     If swipe sample count less than the blank, the net count is shown as zero.
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Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta

68 U 77 10006 10 8 1001 742 1616 Yes 19 1508 5 4 302 295 421 Yes

65 U 94 10080 10 9 1008 742 1616 Yes 25 1498 5 5 300 295 421 Yes

70 U 98 10199 10 10 1020 742 1616 Yes 16 1462 5 3 292 295 421 Yes

41 U 117 10325 10 12 1033 742 1616 Yes 25 1499 5 5 300 295 421 Yes

32 U 119 10446 10 12 1045 742 1616 Yes 33 1588 5 7 318 295 421 Yes

15 U 93 10774 10 9 1077 742 1616 Yes 17 1561 5 3 312 295 421 Yes

9 U 117 10679 10 12 1068 742 1616 Yes 17 1607 5 3 321 295 421 Yes

38 U 116 10464 10 12 1046 742 1616 Yes 24 1546 5 5 309 295 421 Yes

51 B 145 10795 10 15 1080 742 1616 Yes 13 1536 5 3 307 295 421 Yes

80 B 123 10512 10 12 1051 742 1616 Yes 24 1640 5 5 328 295 421 Yes

8 B 127 10776 10 13 1078 742 1616 Yes 20 1529 5 4 306 295 421 Yes

56 U 57 10515 10 6 1052 742 1616 Yes 26 1446 5 5 289 295 421 Yes

60 U 50 10540 10 5 1054 742 1616 Yes 23 1561 5 5 312 295 421 Yes

70 U 74 11791 10 7 1179 742 1616 Yes 24 1733 5 5 347 295 421 Yes

24 B 75 10753 10 8 1075 742 1616 Yes 21 1563 5 4 313 295 421 Yes

14 U 69 8066 10 7 807 742 1616 Yes 17 1099 5 3 220 295 421 Yes

4 U 63 7985 10 6 799 742 1616 Yes 17 1140 5 3 228 295 421 Yes

38 U 77 10644 10 8 1064 742 1616 Yes 17 1505 5 3 301 295 421 Yes

43 U 37 7808 10 4 781 865 1603 Yes 18 1126 5 4 225 287 412 Yes

58 B 75 10254 10 8 1025 865 1603 Yes 25 1437 5 5 287 287 412 Yes

8 B 45 8267 10 5 827 865 1603 Yes 18 1195 5 4 239 287 412 Yes

64 U 73 10682 10 7 1068 865 1603 Yes 16 1497 5 3 299 287 412 Yes

9 B 14 1274 5 3 255 287 412 Yes

22 B 6 1107 5 1 221 287 412 Yes

30 B 11 1115 5 2 223 287 412 Yes

40 B 10 1213 5 2 243 287 412 Yes

49 B 27 1320 5 5 264 287 412 Yes

Additional static counts only

Date 
Surveyed

3/28/2004

Daily Criteria (3) 

(CPM)

Static Counts (2)Floor Monitor Scan Readings (1)

Daily Criteria (3) 

(CPM) Below   
Criteria

Count      
Time      
(min)

Count      
Time      
(min)

FLOOR MONITOR SCANS AND STATIC COUNTS
TABLE 3-1

3/27/2004

Below   
Criteria

1

Gross counts Counts per MinuteCounts per MinuteType

DAYTON WAREHOUSE

Survey    
Grid

Survey    
Unit

Basement

Gross counts

3/27/2004

n:\11171425\excel\ PA-SI Rev 3\PA-SI Tables.xls\Table 3-1 Page 1 of 3



Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta

Date 
Surveyed

Daily Criteria (3) 

(CPM)

Static Counts (2)Floor Monitor Scan Readings (1)

Daily Criteria (3) 

(CPM) Below   
Criteria

Count      
Time      
(min)

Count      
Time      
(min)

FLOOR MONITOR SCANS AND STATIC COUNTS
TABLE 3-1

Below   
Criteria

Gross counts Counts per MinuteCounts per MinuteType

DAYTON WAREHOUSE

Survey    
Grid

Survey    
Unit Gross counts

75 U 50 11375 10 5 1138 594 1492 Yes 23 1693 5 5 339 287 443 Yes

71 U 43 11032 10 4 1103 594 1492 Yes 30 1709 5 6 342 287 443 Yes

61 U 47 11125 10 5 1113 594 1492 Yes 28 1776 5 6 355 287 443 Yes

62 U 58 10258 10 6 1026 594 1492 Yes 30 1660 5 6 332 287 443 Yes

28 U 54 9573 10 5 957 594 1492 Yes 27 1500 5 5 300 287 443 Yes

33 U 45 9532 10 5 953 594 1492 Yes 23 1453 5 5 291 287 443 Yes

29 U 49 9894 10 5 989 594 1492 Yes 25 1537 5 5 307 287 443 Yes

14 U 40 8304 10 4 830 594 1492 Yes 19 1315 5 4 263 287 443 Yes

64 B 63 10132 10 6 1013 594 1492 Yes 39 1606 5 8 321 287 443 Yes

34 B 53 9853 10 5 985 594 1492 Yes 32 1620 5 6 324 287 443 Yes

24 B 58 10114 10 6 1011 594 1492 Yes 21 1416 5 4 283 287 443 Yes

78 U 65 12026 10 7 1203 594 1492 Yes 33 1779 5 7 356 287 443 Yes

60 U 62 11220 10 6 1122 594 1492 Yes 30 1802 5 6 360 287 443 Yes

55 U 65 11358 10 7 1136 594 1492 Yes 34 1689 5 7 338 287 443 Yes

64 B 66 10781 10 7 1078 594 1492 Yes 22 1556 5 4 311 287 443 Yes

46 U 45 11746 10 5 1175 594 1492 Yes 31 1709 5 6 342 287 443 Yes

37 B 59 10955 10 6 1096 594 1492 Yes 37 1568 5 7 314 287 443 Yes

35 U 71 11392 10 7 1139 594 1492 Yes 35 1709 5 7 342 287 443 Yes

25 B 85 11315 10 9 1132 594 1492 Yes 46 1636 5 9 327 287 443 Yes

4 U 92 12260 10 9 1226 594 1492 Yes 36 1708 5 7 342 287 443 Yes

9 U 65 11859 10 7 1186 594 1492 Yes 34 1771 5 7 354 287 443 Yes

40 U 68 11469 10 7 1147 594 1492 Yes 31 1633 5 6 327 287 443 Yes

78 U 62 12240 10 6 1224 846 1676 Yes 33 1716 5 7 343 287 407 Yes

62 U 78 11037 10 8 1104 846 1676 Yes 20 1591 5 4 318 287 407 Yes

55 U 65 12034 10 7 1203 846 1676 Yes 35 1808 5 7 362 287 407 Yes

48 U 48 10560 10 5 1056 846 1676 Yes 21 1518 5 4 304 287 407 Yes

44 U 71 11062 10 7 1106 846 1676 Yes 26 1635 5 5 327 287 407 Yes

39 U 59 11252 10 6 1125 846 1676 Yes 27 1655 5 5 331 287 407 Yes

37 B 60 10903 10 6 1090 846 1676 Yes 26 1644 5 5 329 287 407 Yes

25 B 55 11221 10 6 1122 846 1676 Yes 33 1822 5 7 364 287 407 Yes

17 U 52 11212 10 5 1121 846 1676 Yes 31 1708 5 6 342 287 407 Yes

2 U 69 12475 10 7 1248 846 1676 Yes 42 1823 5 8 365 287 407 Yes

64 B 63 10749 10 6 1075 846 1676 Yes 28 1521 5 6 304 287 407 Yes

3/25/2004

3/24/2004

3/24/2004

3

4

2
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Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta

Date 
Surveyed

Daily Criteria (3) 

(CPM)

Static Counts (2)Floor Monitor Scan Readings (1)

Daily Criteria (3) 

(CPM) Below   
Criteria

Count      
Time      
(min)

Count      
Time      
(min)

FLOOR MONITOR SCANS AND STATIC COUNTS
TABLE 3-1

Below   
Criteria

Gross counts Counts per MinuteCounts per MinuteType

DAYTON WAREHOUSE

Survey    
Grid

Survey    
Unit Gross counts

75 U 60 12836 10 6 1284 846 1676 Yes 35 1796 5 7 359 287 407 Yes

71 U 70 13150 10 7 1315 846 1676 Yes 44 1863 5 9 373 287 407 Yes

68 U 82 11843 10 8 1184 846 1676 Yes 39 1815 5 8 363 287 407 Yes

53 U 67 11943 10 7 1194 846 1676 Yes 18 1639 5 4 328 287 407 Yes

45 U 69 12297 10 7 1230 846 1676 Yes 33 1750 5 7 350 287 407 Yes

32 U 56 11491 10 6 1149 846 1676 Yes 22 1730 5 4 346 287 407 Yes

12 U 61 11053 10 6 1105 846 1676 Yes 26 1512 5 5 302 287 407 Yes

10 U 65 12662 10 7 1266 846 1676 Yes 26 1794 5 5 359 287 407 Yes

6 B 106 12590 10 11 1259 846 1676 Yes 32 1827 5 6 365 287 407 Yes

37 B 81 11836 10 8 1184 846 1676 Yes 26 1692 5 5 338 287 407 Yes

41 B 86 11396 10 9 1140 846 1676 Yes 24 1738 5 5 348 287 407 Yes

78 U 102 13225 10 10 1323 897 1462 Yes 38 1794 5 8 359 311 408 Yes

67 U 67 12340 10 7 1234 897 1462 Yes 26 1799 5 5 360 311 408 Yes

61 U 86 12833 10 9 1283 897 1462 Yes 31 1819 5 6 364 311 408 Yes

54 U 98 12533 10 10 1253 897 1462 Yes 33 1772 5 7 354 311 408 Yes

49 U 96 12461 10 10 1246 897 1462 Yes 22 1756 5 4 351 311 408 Yes

45 U 113 12749 10 11 1275 897 1462 Yes 38 1773 5 8 355 311 408 Yes

37 B 98 12320 10 10 1232 897 1462 Yes 24 1687 5 5 337 311 408 Yes

35 B 93 12172 10 9 1217 897 1462 Yes 19 1675 5 4 335 311 408 Yes

21 U 142 13987 10 14 1399 897 1462 Yes 35 2110 5 7 422 311 408 No

10 U 138 13626 10 14 1363 897 1462 Yes 47 2070 5 9 414 311 408 No

5 B 125 14005 10 13 1401 897 1462 Yes 40 1897 5 8 379 311 408 Yes

3/24/2004 43 11032 10 4 1103 594 1492 Yes 30 1709 5 6 342 287 443 Yes

3/25/2004 58 11313 10 6 1131 846 1676 Yes 33 1612 5 7 322 287 407 Yes

3/26/2004 74 11879 10 7 1188 897 1462 Yes 38 1629 5 8 326 311 408 Yes

3/27/2004 61 11977 10 6 1198 742 1616 Yes 21 1687 5 4 337 295 421 Yes

3/28/2004 82 11993 10 8 1199 865 1603 Yes 15 1654 5 3 331 287 412 Yes

Notes:
1.  Ludlum Model 339-1F Floor Monitor with Model 43-37 Gas Proportional Detector N/A = Logged by hand; no associated electronic log number.

      linked to a Model 2360 Data Logger U = Unbiased, randomly selected grid

2.  Ludlum Model 2360 Data Logger with Model 43-68 Gas Proportional Detector B = Biased grid selected by health physicist in the field

3.  See Table of Daily Source Checks of Gas Probes - Appendix C, Table 2 BKG = Daily Background 

3/25/2004

3/26/2004

BKG

5

6

2 71
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TABLE 3-2
SUMMARY OF LABORATORY ANALYSES

RADIOLOGICAL AND BERYLLIUM SWIPE SAMPLES
SIXTH FLOOR

Date Survey 
Grid

Sample 
Number

Beryllium     
(µg/100cm2)

Ra-226        
(dpm/100cm2)

 Pb-210        
(dpm/100cm2)

3/26/2004

10

58 0.005 B

3/29/2004
117 6.56 U

118 11.8 U

3/29/2004 21

114 0.004 B

115 12.1 U

116 7.87 U

B = Reading less than Contract Required Detection Limit but greater than Instrument
       Detection Limit.

U = Not detected above the reported minimum detected activity.

Blank cell = Not analyzed.  Each swipe sample was analyzed for only one parameter.
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TABLE 3-3
STATIC COUNTS OF BRICK

DAYTON WAREHOUSE

Survey Unit Grid Unit Type
Instrument Readings (1)

DateGross counts Count Time Counts per Minute
Alpha Beta (min) Alpha Beta

6 10 B-W 58 2621 5 12 524 3/29/2004

6 21 B-W 55 2578 5 11 516 3/29/2004

Outside BKD-W 109 2513 5 22 503 3/29/2004

Notes:

1.  Model 2360 Data Logger with 43-68 gas proportional detector

B-W = Biased Wall Location Inside Building 

BKG-W = Special Wall Background Scan
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Alpha Beta
Count 
Time 
(min)

Alpha Beta Alpha Beta Yes No

NA NA Background (3/24/04)  (1) 1 245 5 0.2 49.0
14 DW-SU2-SW01-GR14 1 235 5 0.2 47.0 33.8 56.5 •  
28 DW-SU2-SW03-GR28 1 217 5 0.2 43.4 33.8 56.5 •  
29 DW-SU2-SW04-GR29 1 202 5 0.2 40.4 33.8 56.5 •  
24 DW-SU2-SW05-GR24 1 213 5 0.2 42.6 33.8 56.5 •  
34 DW-SU2-SW06-GR34 2 186 5 0.4 37.2 33.8 56.5 •  
64 DW-SU2-SW07-GR64 3 215 5 0.6 43.0 33.8 56.5 •  
71 DW-SU2-SW08-GR71 1 210 5 0.2 42.0 33.8 56.5 •  
75 DW-SU2-SW09-GR75 6 204 5 1.2 40.8 33.8 56.5 •  
61 DW-SU2-SW11-GR61 0 214 5 0.0 42.8 33.8 56.5 •  
62 DW-SU2-SW12-GR62 3 227 5 0.6 45.4 33.8 56.5 •  
33 DW-SU2-SW13-GR33 1 256 5 0.2 51.2 33.8 56.5 •  

NA NA Background (3/25/04)  (1) 3 221 5 0.6 44.2
4 DW-SU3-SW15-GR04 3 241 5 0.6 48.2 34.2 51.7 •  
9 DW-SU3-SW16-GR09 2 209 5 0.4 41.8 34.2 51.7 •  

35 DW-SU3-SW18-GR35 0 198 5 0.0 39.6 34.2 51.7 •  
40 DW-SU3-SW20-GR40 1 211 5 0.2 42.2 34.2 51.7 •  
46 DW-SU3-SW21-GR46 3 235 5 0.6 47.0 34.2 51.7 •  
55 DW-SU3-SW23-GR55 5 205 5 1.0 41.0 34.2 51.7 •  
60 DW-SU3-SW24-GR60 2 183 5 0.4 36.6 34.2 51.7 •  
78 DW-SU3-SW25-GR78 2 205 5 0.4 41.0 34.2 51.7 •  
64 DW-SU3-SW26-GR64 2 213 5 0.4 42.6 34.2 51.7 •  
37 DW-SU3-SW27-GR37 4 212 5 0.8 42.4 34.2 51.7 •  
25 DW-SU3-SW28-GR25 3 203 5 0.6 40.6 34.2 51.7 •  

Daily Criteria (4)  

(cpm)
Gross Counts

SWIPE SAMPLE  DATA 
COUNTED WITH LUDLUM MODEL 2929

3
3/24/2004

Date     
Collected

3/24/2004

Below 
Criteria

Gross Counts 
per MinuteSurvey 

Unit
Survey 
Grid

TABLE 3-4

DAYTON WAREHOUSE

Swipe ID

2
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Alpha Beta
Count 
Time 
(min)

Alpha Beta Alpha Beta Yes No

Daily Criteria (4)  

(cpm)
Gross Counts

SWIPE SAMPLE  DATA 
COUNTED WITH LUDLUM MODEL 2929

Date     
Collected

Below 
Criteria

Gross Counts 
per MinuteSurvey 

Unit
Survey 
Grid

TABLE 3-4

DAYTON WAREHOUSE

Swipe ID

NA NA Background (3/25/04)  (1) 3 221 5 0.6 44.2
78 DW-SU4-SW30-GR78 2 211 5 0.4 42.2 34.2 51.7 •  
62 DW-SU4-SW32-GR62 1 187 5 0.2 37.4 34.2 51.7 •  
55 DW-SU4-SW33-GR55 1 213 5 0.2 42.6 34.2 51.7 •  
48 DW-SU4-SW34-GR48 1 196 5 0.2 39.2 34.2 51.7 •  
44 DW-SU4-SW36-GR44 1 208 5 0.2 41.6 34.2 51.7 •  
39 DW-SU4-SW37-GR39 2 183 5 0.4 36.6 34.2 51.7 •  
17 DW-SU4-SW38-GR17 1 225 5 0.2 45.0 34.2 51.7 •  
2 DW-SU4-SW39-GR02 2 208 5 0.4 41.6 34.2 51.7 •  

37 DW-SU4-SW40-GR37 0 211 5 0.0 42.2 34.2 51.7 •  
64 DW-SU4-SW41-GR64 1 237 5 0.2 47.4 34.2 51.7 •  
10 DW-SU4-SW42-GR10 1 211 5 0.2 42.2 34.2 51.7 •  

NA NA Background (3/26/04)  (1) 2 236 5 0.4 47.2
10 DW-SU5-SW43-GR10 1 198 5 0.2 39.6 34.0 54.7 •  
12 DW-SU5-SW45-GR12 2 173 5 0.4 34.6 34.0 54.7 •  
32 DW-SU5-SW46-GR32 1 212 5 0.2 42.4 34.0 54.7 •  
45 DW-SU5-SW47-GR45 0 234 5 0.0 46.8 34.0 54.7 •  
53 DW-SU5-SW48-GR53 1 250 5 0.2 50.0 34.0 54.7 •  
68 DW-SU5-SW50-GR68 0 212 5 0.0 42.4 34.0 54.7 •  
71 DW-SU5-SW51-GR71 0 214 5 0.0 42.8 34.0 54.7 •  
75 DW-SU5-SW53-GR75 6 227 5 1.2 45.4 34.0 54.7 •  
41 DW-SU5-SW54-GR41 0 191 5 0.0 38.2 34.0 54.7 •  
37 DW-SU5-SW55-GR37 2 212 5 0.4 42.4 34.0 54.7 •  
6 DW-SU5-SW56-GR06 0 244 5 0.0 48.8 34.0 54.7 •  

4
3/25/2004

5
3/25/2004
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Alpha Beta
Count 
Time 
(min)

Alpha Beta Alpha Beta Yes No

Daily Criteria (4)  

(cpm)
Gross Counts

SWIPE SAMPLE  DATA 
COUNTED WITH LUDLUM MODEL 2929

Date     
Collected

Below 
Criteria

Gross Counts 
per MinuteSurvey 

Unit
Survey 
Grid

TABLE 3-4

DAYTON WAREHOUSE

Swipe ID

NA NA Background (3/26/04)  (1) 2 236 5 0.4 47.2
10 DW-SU6-SW57-GR10 1 184 5 0.2 36.8 34.0 54.7 •  
21 DW-SU6-SW59-GR21 0 194 5 0.0 38.8 34.0 54.7 •  
45 DW-SU6-SW60-GR45 0 225 5 0.0 45.0 34.0 54.7 •  
49 DW-SU6-SW62-GR49 1 191 5 0.2 38.2 34.0 54.7 •  
54 DW-SU6-SW63-GR54 0 220 5 0.0 44.0 34.0 54.7 •  
61 DW-SU6-SW65-GR61 0 198 5 0.0 39.6 34.0 54.7 •  
67 DW-SU6-SW66-GR67 2 201 5 0.4 40.2 34.0 54.7 •  
78 DW-SU6-SW67-GR78 2 251 5 0.4 50.2 34.0 54.7 •  
5 DW-SU6-SW68-GR05 2 199 5 0.4 39.8 34.0 54.7 •  

35 DW-SU6-SW69-GR35 2 214 5 0.4 42.8 34.0 54.7 •  
37 DW-SU6-SW70-GR37 1 200 5 0.2 40.0 34.0 54.7 •  

NA NA Background (3/27/04)  (1) 1 222 5 0.2 44.4
9 DW-SU-B-SW71-GR09 1 200 5 0.2 40.0 33.8 51.9 •  

15 DW-SU-B-SW72-GR15 2 212 5 0.4 42.4 33.8 51.9 •  
41 DW-SU-B-SW73-GR41 0 202 5 0.0 40.4 33.8 51.9 •  
38 DW-SU-B-SW75-GR38 3 204 5 0.6 40.8 33.8 51.9 •  
65 DW-SU-B-SW76-GR65 0 190 5 0.0 38.0 33.8 51.9 •  
68 DW-SU-B-SW77-GR68 4 188 5 0.8 37.6 33.8 51.9 •  
70 DW-SU-B-SW79-GR70 0 176 5 0.0 35.2 33.8 51.9 •  
32 DW-SU-B-SW81-GR32 2 198 5 0.4 39.6 33.8 51.9 •  
80 DW-SU-B-SW82-GR80 1 195 5 0.2 39.0 33.8 51.9 •  
8 DW-SU-B-SW83-GR08 0 181 5 0.0 36.2 33.8 51.9 •  

51 DW-SU-B-SW84-GR51 1 200 5 0.2 40.0 33.8 51.9 •  

B

3/26/2004

3/27/2004

6
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Alpha Beta
Count 
Time 
(min)

Alpha Beta Alpha Beta Yes No

Daily Criteria (4)  

(cpm)
Gross Counts

SWIPE SAMPLE  DATA 
COUNTED WITH LUDLUM MODEL 2929

Date     
Collected

Below 
Criteria

Gross Counts 
per MinuteSurvey 

Unit
Survey 
Grid

TABLE 3-4

DAYTON WAREHOUSE

Swipe ID

NA NA Background (3/28/04)  (1) 1 187 5 0.2 37.4
4 DW-SU1-SW85-GR04 0 195 5 0.0 39.0 33.8 44.9 •  

14 DW-SU1-SW86-GR14 1 185 5 0.2 37.0 33.8 44.9 •  
38 DW-SU1-SW87-GR38 0 195 5 0.0 39.0 33.8 44.9 •  
43 DW-SU1-SW89-GR43 1 208 5 0.2 41.6 33.8 44.9 •  
64 DW-SU1-SW91-GR64 0 194 5 0.0 38.8 33.8 44.9 •  
60 DW-SU1-SW92-GR60 2 206 5 0.4 41.2 33.8 44.9 •  
70 DW-SU1-SW94-GR70 1 232 5 0.2 46.4 33.8 44.9  • 
56 DW-SU1-SW95-GR56 2 216 5 0.4 43.2 33.8 44.9 •  
24 DW-SU1-SW96-GR24 1 175 5 0.2 35.0 33.8 44.9 •  
8 DW-SU1-SW97-GR08 1 198 5 0.2 39.6 33.8 44.9 •  

58 DW-SU1-SW98-GR58 0 207 5 0.0 41.4 33.8 44.9 •  
40 DW-SU1-SW99-GR40 0 211 5 0.0 42.2 33.8 44.9 •  
49 DW-SU1-SW100-GR49 0 211 5 0.0 42.2 33.8 44.9 •  
30 DW-SU1-SW101-GR30 0 203 5 0.0 40.6 33.8 44.9 •  
22 DW-SU1-SW102-GR22 1 239 5 0.2 47.8 33.8 44.9  • 
9 DW-SU1-SW103-GR09 1 206 5 0.2 41.2 33.8 44.9 •  

NA NA Background (3/29/04)  (1) 0 230 5 0.0 46.0
21 DW-SU6-SW119-Wall21 3 235 5 0.6 47.0 33.6 53.5 •  
10 DW-SU6-SW120-Wall10 3 216 5 0.6 43.2 33.6 53.5 •  

NA  (2) Outside DW-SUXX-SW121-GRXX 1 222 5 0.2 44.4 33.6 53.5 •  

3/29/2004

1

6  (2)

3/28/2004
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Alpha Beta
Count 
Time 
(min)

Alpha Beta Alpha Beta Yes No

Daily Criteria (4)  

(cpm)
Gross Counts

SWIPE SAMPLE  DATA 
COUNTED WITH LUDLUM MODEL 2929

Date     
Collected

Below 
Criteria

Gross Counts 
per MinuteSurvey 

Unit
Survey 
Grid

TABLE 3-4

DAYTON WAREHOUSE

Swipe ID

NA NA Background (3/26/04)  (1) 2 236 5 0.4 47.2
NA NA Blank (3/26/04) 1 201 5 0.2 40.2 34.0 54.7 •  

17 DW-SU-B-SW104-GR17 0 201 5 0.0 40.2 34.0 54.7 •  
22 DW-SU-B-SW105-GR02 1 218 5 0.2 43.6 34.0 54.7 •  
27 DW-SU-B-SW106-GR27 0 221 5 0.0 44.2 34.0 54.7 •  
58 DW-SU-B-SW107-GR58 3 213 5 0.6 42.6 34.0 54.7 •  
83 DW-SU-B-SW108-GR83 1 206 5 0.2 41.2 34.0 54.7 •  

DW-SU2-SW109-GR71 2 221 5 0.4 44.2 34.0 54.7 •  
DW-SU2-SW110-GR71 1 230 5 0.2 46.0 34.0 54.7 •  
DW-SU2-SW111-GR71 2 231 5 0.4 46.2 34.0 54.7 •  
DW-SU2-SW112-GR71 3 197 5 0.6 39.4 34.0 54.7 •  
DW-SU2-SW113-GR71 2 230 5 0.4 46.0 34.0 54.7 •  

Notes:
1.  Background reading in field van on date swipe sample counted.
2.  Additional swipe samples collected on brick wall.
3.  Additional swipe samples collected for background analysis.
4.  CPM = (Screening Level x Efficiency) + Background

Screening level = 1010dpm/100cm2 x 0.1 (α); 494 dpm/100cm2 x 0.1 (β)

Efficiency:  Taken from Daily Source Checks in Appendix C.  See below:
Alpha Beta

Average Efficiency (cnts/dis): 0.333 0.153

3/26/2004
B  (3)

2  (3) 71
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TABLE 3-5
SUMMARY OF LABORATORY ANALYSES

BERYLLIUM SWIPE SAMPLES  (1)

DAYTON WAREHOUSE

Date Survey 
Unit

Survey 
Grid

Sample 
Number

Concentration    
(µg/100cm2)

 Average 
Concentration     

(µg/100cm2)

28-Mar-04 1
38 88 0.004 B

0.011

43 90 0.003 U
60 93 0.008 B

24-Mar-04 2
14 02 0.006 B
29 14 0.014 B
61 10 0.02 B

24-Mar-04 3
9 17 0.025 B
35 19 0.007 B
46 22 0.016 B

25-Mar-04 4
44 35 0.003 B

0.007

62 31 0.003 B
78 29 0.005 B

25-Mar-04 5
10 44 0.007 B
53 49 0.015 B
71 52 0.005 B

26-Mar-04 6
10 58 0.005 B
45 61 0.003 U
54 64 0.011 B

27-Mar-04 B
38 74 0.007 B
68 78 0.014 B
70 80 0.007 B

B = Reading less than Contract Required Detection Limit but greater than Instrument
       Detection Limit (IDL).
U = Not detected above the reported IDL.

0.25   Concentration greater than screening level - 0.2 µg/100cm2

NOTES:
1.  Per Sampling and Analysis Plan, 3 randomly selected, unbiased survey grids per floor.
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Count Time
Alpha Beta (min) Alpha Beta

1 8 360 1 8 360 3/26/2004
2 9 383 1 9 383 3/26/2004
3 6 403 1 6 403 3/26/2004
4 3 378 1 3 378 3/26/2004
5 11 274 1 11 274 3/26/2004
6 3 308 1 3 308 3/26/2004
7 4 385 1 4 385 3/26/2004
8 2 389 1 2 389 3/26/2004
9 3 401 1 3 401 3/26/2004
10 2 383 1 2 383 3/26/2004
11 4 391 1 4 391 3/26/2004
12 2 388 1 2 388 3/26/2004
13 1 428 1 1 428 3/26/2004
14 4 386 1 4 386 3/26/2004
15 4 313 1 4 313 3/26/2004
16 3 350 1 3 350 3/26/2004
17 3 386 1 3 386 3/26/2004
18 2 443 1 2 443 3/26/2004
19 3 360 1 3 360 3/26/2004
20 7 389 1 7 389 3/26/2004
21 3 356 1 3 356 3/26/2004
22 5 371 1 5 371 3/26/2004
23 3 398 1 3 398 3/26/2004
24 3 376 1 3 376 3/26/2004
25 3 385 1 3 385 3/26/2004
26 6 361 1 6 361 3/26/2004
27 4 358 1 4 358 3/26/2004
28 5 402 1 5 402 3/26/2004
29 1 380 1 1 380 3/26/2004
30
31
32 3 367 1 3 367 3/26/2004
33 0 401 1 0 401 3/26/2004
34 2 386 1 2 386 3/26/2004
35 6 330 1 6 330 3/26/2004
36 1 370 1 1 370 3/26/2004
37 5 415 1 5 415 3/26/2004
38 6 364 1 6 364 3/26/2004

TABLE 3-6

Survey 
Grid Date

Scan Readings  (1)

Gross counts Counts per Minute

LOADING AREA SURFACE SCANS
DAYTON WAREHOUSE

Pile of Rocks - no reading
Pile of Rocks - no reading
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Count Time
Alpha Beta (min) Alpha Beta

TABLE 3-6

Survey 
Grid Date

Scan Readings  (1)

Gross counts Counts per Minute

LOADING AREA SURFACE SCANS
DAYTON WAREHOUSE

39 2 366 1 2 366 3/26/2004
40
41
42 1 370 1 1 370 3/26/2004
43 6 457 1 6 457 3/26/2004
44 4 439 1 4 439 3/26/2004
45 2 327 1 2 327 3/26/2004
46
47 2 429 1 2 429 3/26/2004
48 2 415 1 2 415 3/26/2004
49 3 329 1 3 329 3/26/2004
50
51 2 332 1 2 332 3/26/2004
52 4 356 1 4 356 3/26/2004
53 6 450 1 6 450 3/26/2004
54 5 423 1 5 423 3/26/2004
55 2 338 1 2 338 3/26/2004
56 4 386 1 4 386 3/26/2004
57 3 421 1 3 421 3/26/2004
58 2 365 1 2 365 3/26/2004
59 2 330 1 2 330 3/26/2004
60 3 404 1 3 404 3/26/2004
61 2 350 1 2 358 3/26/2004
62 0 346 1 0 346 3/26/2004
63 5 393 1 5 393 3/26/2004
64 3 464 1 3 464 3/26/2004
65 6 473 1 6 473 3/26/2004
66 4 364 1 4 364 3/28/2004
67 3 399 1 3 399 3/28/2004
68 4 333 1 4 333 3/28/2004
69 2 356 1 2 356 3/28/2004
70 5 306 1 5 306 3/28/2004
71 3 339 1 3 339 3/28/2004
72 1 350 1 1 350 3/28/2004
73 0 320 1 0 320 3/28/2004
74 3 354 1 3 354 3/28/2004
75 1 391 1 1 391 3/28/2004

Notes:
1.  Ludlum Model 2360 Data Logger with Model 43-68 Gas Proportional Detector

Pile of Rocks - no reading

Pile of Rocks - no reading
Pile of Rocks - no reading

Portapotty - no reading
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TABLE 3-6
LOADING AREA SURFACE SCANS

DAYTON WAREHOUSE

N

3     
339

1     
350

0     
320

3     
354

1     
391

5     
306

2     
356

4     
333

3     
399

4     
364

2     
358

0     
346

5     
393

3     
464

6     
473

3     
404

2     
330

2     
365

3     
421

4     
386

2     
332

4     
356

6     
450

5     
423

2     
338

NR 3     
329

2     
415

2     
429 NR L

oading D
ock

NR 1     
370

6     
457

4     
439

2     
327

NR 2     
366

6     
364

5      
415

1     
370

NR 3     
367

0     
401

2     
386

6     
330 Soil Sample Locations

NR 1     
380

5     
402

4     
358

6     
361

6     
361

4     
358

5     
402

1     
380

3     
356

3     
378

 Alpha - counts per minute         
Beta - counts per minute

7     
389

3      
360

2     
443

3     
386

3      
350

4     
391

2     
368

1     
428

4     
386

4     
313

2     
283

3      
401

2     
389

4     
385

3      
308

8      
360

9      
383

6     
403

3      
378

11     
274
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TABLE 3-7
LOADING AREA SURFACE SOIL SAMPLES

ANALYTICAL RESULTS COMPARED TO SCREENING LEVELS
DAYTON WAREHOUSE

Parameter Units Background Screening 
Level

Sample Number
SS-01 SS-02 SS-03

Lead-10 pCi/g 1.56 2.41 ND 2.38 2.88

Radium-226 pCi/g 1.56 2.25 1.33 1.72 1.7

Beryllium mg/kg 1.30 150 0.673 0.725 0.834

  Activity/Concentration exceeds background.

2.88   Activity/Concentration exceeds screening level

ND = Not detected
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APPENDIX A 
 

SITE PHOTOGRAPHS 
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PHOTOGRAPHIC LOG 
DAYTON WAREHOUSE 

 
 
    Photo No.     Description 
 
 1  Dayton Warehouse looking northeast 
 
 2  Dayton Warehouse looking southeast 
 
 3  Loading area from Sears Street sidewalk looking east 
 
 4  Rear of Dayton Warehouse looking south 
 
 5  Debris inside entry point on first floor (door at grid 70 along   
   Sears Street) 
 
 6  Debris on first floor looking west from grid 24 
 
 7  Pallets of stone on first floor, looking west from grid 34 
 
 8  Pallets of stone and other debris looking northwest from grid 43 on  
   first floor 
 
 9  Pigeon debris on stairway to second floor 
 
 10  Second floor from north wall looking south 
 
 11  Third floor from northwest corner looking southeast 
 
 12  Fourth floor from northwest corner looking southeast 
 
 13  Fifth floor from southwest corner looking northeast 
 
 14  Sixth floor from northwest corner looking southeast 
 
 15  Basement grid 32 looking north 
 

16 Ludlum Model 239-1F Floor Monitor with "P-10" gas cylinder, and 
Model 43-37 Gas-Proportional Detector linked to a Model 2360 
Alpha/Beta Data Logger 

 
17 Brushing away dust at static count location 
 
18 Static count using Ludlum 2360 Alpha/Beta Data Logger with Model 43-

68 Gas-Proportional Detector 
 
19 Swipe sample template at fourth floor survey grid 78 
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PHOTOGRAPHIC LOG 
DAYTON WAREHOUSE 

 
 
    Photo No.     Description 

 
20 Floor scanning first floor survey grid 64 looking east 
 
21 Additional static reading and swipe sample at first floor survey grid 22 
 
22 Additional static count of first floor survey grid 30 
 
23 Additional static count of first floor survey grid 40 
 
24 Pallets of stone on west side of first floor 
 
25 Static count and μR/hr readings of brick on 29 March at sixth floor 

survey grid 10 
 
26 Collecting swipe of brick on 29 March at sixth floor survey grid 10, 

looking northwest 
 
27 Collecting swipe sample for Ra-226 and Pb-210 on 29 March at sixth 

floor survey grid 10, looking northwest 
 
28 Static count and μR/hr reading of brick on 29 March at sixth floor survey 

grid 21 
 
29 Collecting swipe sample of brick for field count on 29 March at sixth 

floor survey grid 21, looking southwest 
 
30 Collecting swipe sample for lab analysis on 29 March at sixth floor 

survey grid 21.  Ludlum Model 19 MicroR gamma survey meter in 
foreground 

 
31 Performing radiological scoping survey of loading area 
 
32 Collecting loading area surface soil sample SS-01 
 
33 Additional static count at first floor survey grid 9 
 
34 First floor survey grid 49 
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DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

Photo 1 - Dayton Warehouse looking northeast.

AG18553-11171425-042604-GCM

Dayton Warehouse

Photo 2 - Dayton Warehouse looking southeast.

East Third Street

Sears Street
Curb Inlets

Sears Street

Loading Area

Entry Point



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 3 - Loading area from Sears Street sidewalk looking east.

Photo 4 - Rear of Dayton Warehouse looking south.

Sears Street



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 5 - Debris inside entry point on first floor (door at grid 70 along Sears
Street).

Photo 6 - Debris on first floor, looking west.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 7 - Pallets of stone on first floor, looking west from grid 34.

Photo 8 - Pallets of stone and other debris looking north west from grid 43 on
first floor.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 9 - Pigeon debris on stairway to second floor.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 10 - Second floor from north wall looking south.

Photo 11 - Third floor from northwest corner looking southeast.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 12 -Fourth floor from northwest corner looking southeast.

Photo 13 - Fifth floor from southwest building corner looking northeast.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 14 - Sixth floor from northwest corner looking southeast.

Photo 15 - Basement grid 32 looking north.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 16 - Ludlum Model 239-1F Floor Monitor with “P-10” gas cylinder (1),
and Model 43-37 Gas Proportional Detector (2) linked to Model 2360
Alpha/Beta Data Logger (3).

Photo 17 - Brushing away dust at static count location.

1

2

3



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 18 - Static count using Ludlum Model 2360 Alpha/Beta Data Logger (1)
with Model 43-68 Gas-Proportional Detector (2).

Photo 19 - Swipe sample template at fourth floor survey grid 78.

1

2



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 20 - Floor scan of first floor survey grid 64 looking east.

Photo 21 - Additional static reading and swipe sample at first floor survey
grid 22.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 22 - Additional static count of first floor survey grid 30.

Photo 23 - Additional static count of first floor survey grid 40.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 24 - Pallets of stone on west side of first floor.

Photo 25 - Static count and R/hr readings of brick on 29 March at sixth floor
survey grid 10.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 26 - Collecting swipe of brick on 29 March at sixth floor survey grid 10,
looking northwest.

Photo 27 - Collecting swipe sample for Ra-226 and Pb-210 lab analysis on 29
March at sixth floor survey grid 10, looking northwest.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 28 - Static count and R/hr readings of brick on 29 March at sixth floor
survey grid 21.

Photo 29 - Collecting swipe sample of brick for field count on 29 March at sixth
floor survey grid 21, looking southwest.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 30 - Collecting swipe sample for lab analysis on 29 March at sixth floor
survey grid 21. Ludlum Model 19 MicroR gamma survey meter in foreground.

Photo 31 - Performing radiological scoping survey of loading area using
Ludlum Model 2360 Alpha/Beta Data Logger with Model 43-68 Gas
Proportional Detector.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 32 - Collecting loading area surface soil sample
SS-01.



DAYTON WAREHOUSE
Preliminary Assessment/Site Inspection

AG18553-11171425-042604-GCM

Photo 33 - Additional static count at first floor survey grid 9.

Photo 34 - First floor survey grid 49.



 
 
 
 
 
 
 
 

APPENDIX B 
 

DAYTON WELL FIELDS 
 

Reference:  Well Field Protection Program, n.d. 
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APPENDIX C 
 

FIELD QUALITY CONTROL REPORT 
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FIELD QUALITY CONTROL REPORT 
COMBINED PRELIMINARY ASSESSMENT/SITE INSPECTION  

DAYTON WAREHOUSE 
 

A summary of field activities from 23 through 29 March 2004, when the site inspection was 

performed, is provided below.  The following additional field information is attached: 

 

• Figures showing sampling grids on each floor 

• Daily Field Quality Control Reports 

• Copy of pages from field supervisor's log book 

• Copy of pages from field crew's log book 

 

Monitoring equipment used during the program is shown in Table 1.  Tables 2 and 3 are data for 

the daily source checks of the Ludlum 43-37 and 43-68 gas proportional detectors and the 

Ludlum 2929 Alpha/Beta scaler, respectively.  On 24 and 25 March, the data logger did not 

record the Th-230 (β) source check reading for the 43-68 detector and the actual readings were 

not noted in the field log.  The operation of the data logger was corrected on subsequent days. 

 

In general, the following activities were performed on each floor unless otherwise noted in the 

daily activities description: 

 

• Eight randomly selected grid locations identified in the FSP were marked out with spray paint 

and cleared of debris.  Radiological scoping surveys were performed on all eight sample 

grids; beryllium samples were collected from three grids per the FSP. 

 

• Three additional biased grid locations were selected on each floor, marked out with spray 

paint and cleared of debris.  Locations were selected primarily based on possible high traffic 

patterns, or the likelihood for accumulation of radiological contamination. 

 

• Each sample grid was scanned with the Ludlum 239-1F floor monitor.  The Ludlum 2360 

Alpha/Beta Data Logger was set to record a 10-minute timed count and the entire grid was 

scanned during this time period.  The airflow rates on the detector were periodically checked 

to verify proper function of the instrument. 
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• After performing the floor monitoring, a five-minute static measurement was performed at 

each grid using the Ludlum 2360 Alpha/Beta Data Logger paired with a Ludlum 43-68 gas-  

proportional detector.  The static measurement was performed in the area of the sample grid 

where floor monitor’s audible and ratemeter readings were the highest or at the center of the 

grid based on the absence of elevated radiological measurements.  Prior to the static scan, the 

area was brushed clear of dust.  The area of the static scan was outlined to aid in the location 

of the subsequent swipe samples. 

 

• Swipe samples were collected from each sample grid location, in the same area were the 

static measurement was made.  Additionally, beryllium swipe samples were collected from 

the three random grid locations on each floor identified in the FSP.  At locations where 

multiple swipes were required, they were performed adjacent to each other. 

 

• The swipe samples collected from each grid were counted for five minutes in the field using 

the Ludlum-2929/43-10-1 radiological instrument. 
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A summary of each day's activities follows: 

 

22 March – URS traveled to Dayton, OH and contacted Denver Williams, the City of Dayton's 

representative, and received permission to enter building.  URS was notified that Steve Bousquet 

(USACE-Buffalo District Health Physicist) would arrive on site 23 March.  The Warehouse was 

not entered. 

 

23 March – URS arrived on site, met with Steve Bousquet, and conducted a safety meeting for 

personnel working on the site.  The radiation survey equipment was checked against a radioactive 

source and background readings were established in a parking area north of, and adjacent to the 

Warehouse.  URS and USACE personnel accessed the site, and established a safe walkway 

through the building.  A hasp with a lock was installed on the door for day-to-day securing of the 

Warehouse.  Later in the day, OEPA representative William Lohner visited the site for a short 

period.  In the afternoon, sampling grids were established on the second floor, Survey Unit (SU) 

2.  No radiological survey measurements were performed in the building.  Low counts were noted 

on the two gas proportional instruments, so the vendor was notified who advised that the 

instrument high voltage should be increased because of altitude differences between 

Albuquerque, NM and Dayton, OH. 

 

24 March – Conducted safety briefing and completed daily source checks.  Completed scoping 

survey of the second and third floors (SU-2 and SU-3).  URS and USACE discussed where to 

establish a background area for the building, and agreed upon SU-2, Grid 71.  Each day 

thereafter, background measurements consisting of a 10-minute scan with the floor monitor and a 

static scan were made at this location.  Scott Davidson performed a walkthrough radiation survey 

of the first floor with the Ludlum Model 19 MicroR Meter (gamma) and random direct 

measurements on the brick/stone objects stored on the first floor using a Ludlum Model 12 with 

the 43-5 alpha probe.  No elevated levels were identified on the brick and stone objects. 

 

25 March – Conducted a safety briefing and performed QC on radiological instrumentation.  

Took background measurements in SU-2, Grid 71.  Completed scoping survey of the fourth and 

fifth floors (SU-4 and SU-5).  A gamma walkover was performed in the loading dock area using a 

Ludlum Model 19 MicroR meter (gamma).  Readings were slightly higher near the brick walls 

than in other areas. Brick in the nearby road surface was used as a comparison and found similar.  
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A radiological survey of the brick and stone items on the first floor of the warehouse was 

conducted with the Ludlum Model 12 with a 44-9 pancake survey meter (beta-gamma).  No 

elevated readings were found.   

 

26 March – Conducted a safety briefing and performed QC on radiological instrumentation.  

Took background measurements in SU-2, Grid 71 and completed the scoping survey of the sixth 

floor (SU-6).  The three biased grid locations on the sixth floor were selected based on possible 

traffic patterns (Grid-37), an electrical power supply strip on the wall indicating a possible former 

work station (Grid-35), and evidence of a possible former lab hood or shelving location on the 

wall (Grid-05). 

  

Received direction from USACE to perform five swipes in the reference background survey area 

(SU-2, Grid 71) and in five random locations of the basement (SU-B).  These ten swipes and a 

blank swipe were field counted in the Ludlum 2929.  None of the samples were elevated.   

 

A sampling grid of approximately 3-foot by 3-foot squares was established in the loading dock 

area at the rear of the Warehouse. Each grid square was scanned for one-minute with the Ludlum 

2360 Alpha/Beta Data Logger paired with a Ludlum 43-68 gas proportional detector.  Three 

surface soil samples (0-0.5’ depth) were collected from areas exhibiting slightly higher than 

background readings.  Split samples were provided to USACE. 

 

During scanning of the loading dock area, the Ludlum 43-68 detector mylar was punctured and 

the remaining survey was postponed until all other areas in the building were completed.  The 

mylar screen was replaced with a new one. 

 

27 March – Conducted a safety briefing and performed QC on radiological instrumentation.  

Took background measurements in SU-2, Grid 71.  A flame-ionizing detector was used to check 

for accumulated methane in the basement and the area was found clear.  Completed the scoping 

survey and sampling of the basement (SU-B) and began the survey on the first floor (SU-1).  The 

three biased grid locations in the basement were selected based on possible traffic patterns (Grid-

08), a storage room (Grid-51), and a floor drain (Grid-80). 
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Approximately half of the first floor, SU-1, was surveyed and considerable effort was expended 

to clear areas of debris to accommodate the pre-selected grid locations in the FSP or immediately 

adjacent areas.  Several areas were inaccessible and other locations were selected with 

concurrence from the onsite USACE representative, Mark Graham. 

 

28 March – Conducted a safety briefing and performed QC on radiological instrumentation.  

Took background measurements in SU-2, Grid 71, and completed the scoping survey and 

sampling of the first floor (SU-1).  Several of the randomly selected grid locations identified in 

the FSP were inaccessible and other locations were selected with concurrence from the onsite 

USACE representative, Mark Graham.  The three biased grid locations also were selected based 

on accessibility. 

 

Due to the amount of debris (pallets of stone and brick, etc.) on the west side of the first floor and 

the relocation of several pre-selected random locations, USACE suggested that additional static 

counts and swipe samples should be collected.  Five areas were selected, static scans performed, 

and swipe samples were collected and counted. 

 

Completed the scanning of the remaining portions of the loading area using the Ludlum 2360 

with the Ludlum 43-68 detector.  Upon completion of this work, the Team left the site to perform 

data quality control (QC) and review the objectives of the FSP. 

 

During QC of the data downloaded from the radiation detection equipment, two locations on the 

sixth floor, SU-6 Grids 10 and 21, were identified that statistically exceeded the (beta) criteria for 

Pb-210, i.e., 494 dpm/100cm2.  It was decided that these two locations would therefore receive 

additional survey effort as discussed in the FSP. 

 

29 March – URS conducted a safety briefing, performed QC on radiological instrumentation, and 

took background measurements in SU-2, Grid 71.  In addition, a gamma radiation level was 

obtained using a Ludlum Model 19 MicroR meter in the reference area background location.  

URS completed the survey of SU 6 using the Ludlum 2360 Data Logger and 43-68 gas 

proportional detector.  Two radiological swipes and one beryllium swipe were collected in SU 6, 

Grid 21, and two radiological swipes in SU 6, Grid 10 (the Be swipe was already taken in this 

grid previously).   
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In addition, gamma radiation levels were taken using the Ludlum Model 19 MicroR meter at the 

center of SU-6 and where the original static measurements had been made using the Ludlum 43-

68 in Grids 10 and 21.  The gamma radiation level by the brick wall near where the initial 

static/swipe measurements in Grids 10 and 21 were made was approximately 14 microR/hour 

compared to approximately 10 to 11 microR/hour in the center of the SU; similar radiation levels 

were noted at the background area in SU-2, Grid 71.  This higher radiation level was noted to be 

similar to what was recorded by the brick wall in the Loading Dock area.  External gamma 

radiation from the brick is sufficient to have caused the statistically elevated reading.   

 

Since this was the last entry to the Warehouse, swipe samples and static counts were taken on the 

brick wall approximately 3 feet above the floor sample locations and on the brick wall outside of 

the facility for comparison.  The direct static measurements and swipes from the surface of the 

inside brick wall did not exceed the corresponding value obtained on the brick wall outside the 

building. 

 

URS contacted the representative of the City of Dayton to advise that the work was completed 

and advised the representative (with the request of USACE and concurrence of the URS Project 

Manager) that there were four propane tanks at the entrance that should be removed for fire safety 

reasons.  Upon completion of the work, the site was secured.  USACE left at approximately 0900 

and URS left approximately 0930. 
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TABLE 1 
FIELD MONITORING EQUIPMENT 

DAYTON WAREHOUSE 
 

 
INSTRUMENT  (1)

 

 
USE 

 
Model 239-1F Floor Monitor with Model 43-37 
Gas Proportional Detector linked to a Model 
2360 Alpha/Beta Data Logger 
 

 
Floor monitoring of sampling grids for alpha 
and beta during radiological scoping survey 

 
Model 2360 Alpha/Beta Data Logger with Model 
43-68 Gas Proportional Detector 
 

 
Direct static measurements of alpha/beta at 
selected points within the sampling grids 

 
Model 2929 Alpha/Beta Scaler with Model 43-
10-1 Alpha/Beta Sample Counter 
 

 
Direct measurement of swipe samples for alpha 
and beta in the field 

 
Model 12 Ratemeter with Model 44-9 Pancake 
G-M Detector 
 

 
Equipment and personnel monitoring (frisking) 
for alpha, beta, and gamma 

 
Model 12 Ratemeter with Model 43-5 Alpha 
Scintillator 
 

 
Equipment and personnel monitoring (frisking) 

 
Model 19 MicroR Meter with 1" x 1" sodium 
iodide scintillator 
 

 
Low level gamma monitoring during field 
activities 

 
Notes: 
 
1.  All instrumentation manufactured by Ludlum Measurements, Inc. 
 



Name dpm Alpha Beta Alpha Beta Alpha Beta Alpha Beta Beta

Tc-99 7740 9 2068 0 1020 0.1354 1103 1492

Th-230 19500 1956 2155 0 1020 0.1003 4 594

Tc-99 7740 3 1505 0 249 0.1623 342 443

Th-230 19500 NR NR 0 249 NC 6 287 (7)

Tc-99 7740 7 1996 2 530 0.1894 1131 1676

Th-230 19500 2788 1973 2 530 0.1429 6 846

Tc-99 7740 29 1295 3 239 0.1364 322 407

Th-230 19500 NR NR 3 239 NC 7 287 (7)

Tc-99 7740 10 1697 4 960 0.0952 1188 1462

Th-230 19500 2955 2102 4 960 0.1513 7 897

Tc-99 7740 35 1248 4 228 0.1318 326 408

Th-230 19500 4654 1225 4 228 0.2385 8 311

Tc-99 7740 2 1978 2 852 0.1455 1198 1616

Th-230 19500 2444 1776 2 852 0.1252 6 742

Tc-99 7740 26 1305 4 261 0.1349 337 421

Th-230 19500 4461 1181 4 261 0.2286 4 295

Tc-99 7740 7 2038 6 951 0.1404 1199 1603

Th-230 19500 2848 2077 6 951 0.1457 8 865

Tc-99 7740 39 1275 0 262 0.1309 331 412

Th-230 19500 4346 1195 0 262 0.2229 3 287

Tc-99 7740 613 1140 7 231 0.1174 503 576

Th-230 19500 4838 1033 7 231 0.2477 22 337

Serial   
No.

Calibration  
Due

Battery 
CheckDate

Data 
Logge

r

Serial   
No. Detector

2360

2360

2360

2360

2360

2360

2360

2360

2360

2360

3/24/2004

3/24/2004

3/25/2004

3/25/2004

3/26/2004

3/26/2004

3/27/2004

3/27/2004

3/28/2004

3/28/2004

184933

177166

184933

177166

184933

177166

184933

177166

184933

177166

43-37

43-68

43-37

43-68

43-68

43-68

43-68

43-37

43-37

43-37

117138

117138

117138

117138

117138

148119

148119

148119

3/12/2005

3/12/2005

3/12/2005

3/12/2005

3/12/2005

3/12/2005

3/12/2005

3/12/2005

√

√

√

√

√

√

√

148119 3/12/2005 √

√

√

3/12/2005

3/12/2005

√

148119

148119

3/29/2004  (8) 2360 177166 43-68

TABLE 2
DAILY SOURCE CHECK OF GAS PROBES

DAYTON WAREHOUSE

Alpha

Source   (1) Efficiency (4)    

(cnts/disint)
Background (3)       

(cpm)
Detector Response  (2) 

(cpm)
Daily Criteria  (6)    

(cpm)
Background (5)       

(cpm)
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DAILY SOURCE CHECK OF GAS PROBES
DAYTON WAREHOUSE

Notes:

1.  Tc-99 is a beta souce; Th-230 is an alpha source. NR = No Reading
2.  1 minute counts NC = Not calculated
3.  Background reading ( 1 minute count) in field van during source check. DPM = Disintegrations per minute
4.  Efficiency = (Detector Response - Background)/ Source DPM CPM = Counts per minute
5.  Second floor, survey grid 71
6.  Model 43-37:  Daily Criteria = (Screening Level x Efficiency x Ap/100) + Background
     Model 43-68: Daily Criteria = (Screening Level x Efficiency x Ap/100) + Background

Screening levels are: Ap = Probe area

        1010 dpm/100cm2 for Ra-226 (Alpha)           582 cm2 for the Model 43-37
        494 dpm/100cm2 for Pb-210 (Beta)           126 cm2 for the Model 43-68

7.  Assumed equal to value on 3/28/04.
8.  Background reading taken on brick wall outside Warehouse.
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TABLE 3
Daily Souce Check for L-2929 Swipe Counter

Date

Background  (1) Detector Response
Source  (2) Efficiency  (3)                           

(cnts/disint)Gross Counts Counts Per Minute Gross Counts Counts Per Minute

Count 
Time (min) alpha beta alpha beta Count 

Time (min) alpha beta alpha beta Name DPM alpha beta

3/24/2004

5.0 1 245 0 49.0 0.5 3211 285 6422 570 Th230 19500 0.3293
5.0 1 245 0 49.0 0.5 0 544 0 1088 Tc99 7740 0.1342
5.0 0 230 0 46.0 0.5 3355 241 6710 482 Th230 19500 0.3441
5.0 0 230 0 46.0 0.5 0 618 0 1236 Tc99 7740 0.1537

3/25/2004

5.0 3 221 0.6 44.2 0.5 3196 240 6392 480 Th230 19500 0.3278
5.0 3 221 0.6 44.2 0.5 1 629 2 1258 Tc99 7740 0.1568
5.0 4 209 0.8 41.8 0.5 3101 227 6202 454 Th230 19500 0.3180
5.0 4 209 0.8 41.8 0.5 2 616 4 1232 Tc99 7740 0.1538

3/26/2004 5.0 2 236 0.4 47.2 0.5 3142 216 6284 432 Th230 19500 0.3222
5.0 2 236 0.4 47.2 0.5 0 635 0 1270 Tc99 7740 0.1580

3/27/2004 5.0 1 223 0.2 44.6 0.5 3298 318 6596 636 Th230 19500 0.3382
5.0 1 223 0.2 44.6 0.5 0 635 0 1270 Tc99 7740 0.1583

3/28/2004 5.0 1 187 0.2 37.4 0.5 3418 278 6836 556 Th230 19500 0.3506
5.0 1 187 0.2 37.4 0.5 0 610 0 1220 Tc99 7740 0.1528

3/29/2004 5.0 0 230 0 46.0 1.0 6474 601 6474 601 Th230 19500 0.3320
5.0 0 230 0 46.0 1.0 0 1213 0 1213 Tc99 7740 0.1508

Average 0.3328
Notes: 0.1525
1.  Background reading in field van during source check.
2.  Th-230 is the alpha source; Tc-99 is the beta source. 
3.  Efficiency = (Detector Response cpm - Background cpm)/Source dpm

DPM = disintegrations per minute
min = minute
cnts/disint = counts per disintegration

n:\11171425\excel\PA-SI Rev 3\Warehouse Swipe Sample Data.xls\DailySourceCheck Page 1 of 1
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ACRONYMS AND SYMBOLS 
 
Be beryllium 

%C percent completeness 

cm2 square centimeters 

%D percent difference or drift 

DOE Department of Energy 

dpm disintegrations per minute 

DQCR Daily Quality Control Reports 

DW Dayton Warehouse 

FSP Field Sampling Plan 

GEL General Engineering Laboratories, LLC 

IDL instrument detection limit 

kg kilograms 

Lc critical level 

µg micrograms 

MDA minimum detectable activity 

mg milligrams 

MS/MSD matrix spike/matrix spike duplicate 

PARCC precision, accuracy, representativeness, comparability, completeness 

pCi picocurie 

QA quality assurance 

QC quality control 

QCSR Quality Control Summary Report 

QL quantitation limit 

PA/SI Preliminary Assessment/Site Inspection 

SAIC Science Applications International Corporation 

SAP Sampling and Analysis Plan 

URS URS Corporation 

USACE United States Army Corps of Engineers 

USEPA United States Environmental Protection Agency 
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1.0 PROJECT DESCRIPTION 

 

 This Quality Control Summary Report (QCSR) is prepared in accordance with the project 

approved Sampling and Analysis Plan (SAP) (URS, 2003).  Data reviewed in this QCSR are for 

swipe samples collected between 24 and 29 March, 2004 and soil samples collected on 26 March, 

2004 at the Dayton Warehouse located in Dayton, Ohio.  General Engineering Laboratories 

(GEL), located in Charleston, SC, analyzed all samples. 

 

 Table D-1 provides a summary of samples collected at the Dayton Warehouse site.  The 

sample analyses were performed in accordance with United States Environmental Protection 

Agency (USEPA) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-

846, Final Update III, June 1997; USEPA Prescribed Procedures for Measurement of 

Radioactivity in Drinking Water, EPA-600/4-80-032,August 1980; and U.S. Department of 

Energy (DOE) Determination of Lead-210 in Water Using Extraction Chromatography. The 

samples were analyzed for beryllium by USEPA SW846 Method 6020, (inductively coupled 

plasma – mass spectrometry), for lead-210 by DOE Method RP280 (beta spectrometry), and for 

radium-226 by USEPA Method 903.1 Modified (alpha spectrometry).  

 



Field Sample ID Sample 
Date Lab Sample ID Sample 

Matrix
Total 

Beryllium
Lead-
210

Radium-
226 Comments

DW-SU2-SW02-GR14B 109956001 X -- --
DW-SU2-SW10-GR61B 109956002 X -- --
DW-SU2-SW14-GR29B 109956003 X -- --
DW-SU3-SW17-GR09B 109956004 X -- --
DW-SU3-SW19-GR35B 109956005 X -- --
DW-SU3-SW22-GR46B 109956006 X -- --
DW-SU4-SW29-GR78B 109956007 X -- --
DW-SU4-SW31-GR62B 109956008 X -- --
DW-SU4-SW35-GR44B 109956009 X -- --
DW-SU5-SW44-GR10B 109956010 X -- --
DW-SU5-SW49-GR53B 109956011 X -- --
DW-SU5-SW52-GR71B 109956012 X -- --
DW-SU6-SW58-GR10B 109956013 X -- --
DW-SU6-SW61-GR45B 109956014 X -- --
DW-SU6-SW64-GR54B 109956015 X -- --
DW-SU-B-SW-74-GR38B 109955001 X -- --
DW-SU-B-SW78-GR68B 109955002 X -- --
DW-SU-B-SW80-GR70B 109955003 X -- --
DW-SU1-SW88-GR38B 109955004 X -- --
DW-SU1-SW90-GR43B 109955005 X -- --
DW-SU1-SW93-GR60B 109955006 X -- --
DW-SU6-SW114-GR21 109955007 X -- -- --
DW-MB1-SW122 109955008 X -- -- Matrix Blank
DW-MB4-SW-125 109955009 X -- -- Matrix Blank
DW-SU6-SW115-GR21 109983001 -- X -- --
DW-SU6-SW118-GR10 109983002 -- X -- --
DW-MB3-SW124 109983003 -- X -- Matrix Blank
DW-MB6-SW127 109983004 -- X -- Matrix Blank
DW-SU6-SW116-GR21 109983005 -- -- X --
DW-SU6-SW117-GR10 109983006 -- -- X --
DW-MB2-SW123 109983007 -- -- X Matrix Blank
DW-MB5-SW126 109983008 -- -- X Matrix Blank
DW-SULA-SS-01 109787001 X X X --
DW-SULA-SS-02 109787002 X X X MS/MSD
DW-SULA-SS-03 109787003 X X X --

NOTES:
X - Analysis requested
-- - Not a requested parameter, no comment
DW - Dayton Warehouse
SU2 - Survey Unit/Floor
SU-B - Survey Unit-Basement
SULA - Survey Unit Loading Area
SS - Surface Soil
SW - Swipe 
GR61B - Grid Number/Beryllium 
MB - Matrix Blank
MS/MSD - Matrix Spike/Matrix Spike Duplicate

TABLE D-1
SAMPLE IDENTIFICATION SUMMARY

DAYTON WAREHOUSE

3/24/2004

Unbiased survey grids sampled
at center for beryllium only; 3 

survey grids per floor

3/29/2004

3/26/2004 Soil

Swipe

3/25/2004

3/26/2004

3/27/2004

3/28/2004

N:\11171425\excel\Sample ID Summary.xls
9/27/2005   7:22 PM Page 1 of 1



N:\11171425.00000\WORD\Dayton Warehouse PA-SI Rev 3.doc 

     2-1 

2.0 SCOPE OF THE QUALITY CONTROL SUMMARY REPORT 

 

 This QCSR is a report outlining quality control (QC) practices employed, including any 

analytical deviations and corrective actions taken.  The validated analytical data and definitions of 

validation qualifiers are presented in Attachment A.  A discussion of the reliability of the data is 

presented in Section 7.0. 
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3.0 SAMPLING PROCEDURES (PLANNED VS. IMPLEMENTED) 

 

 Samples were collected in a manner consistent with the project approved SAP (URS, 

2003).  Daily Quality Control Reports (DQCRs), which document field activities and any 

problems encountered, are presented in Appendix C of the Preliminary Assessment/Site 

Inspection Report. 

   

 It should be noted that only four radiological swipe samples were collected, two each for 

lead-210 and radium-226, which was much less than originally anticipated (i.e., 11 survey grids 

per floor and 7 floors with potentially two swipes per grid).  Based on the SAP sampling protocol, 

swipe samples for radiological analysis were only to be taken at those locations at which the static 

counts exceeded screening levels.  This only occurred at two locations on the sixth floor at survey 

grids 10 and 21.     

 

 



N:\11171425.00000\WORD\Dayton Warehouse PA-SI Rev 3.doc 

     4-1 

4.0 ANALYTICAL PROCEDURES 

 

 All sample analyses were performed in accordance with the project approved SAP (URS, 

2003), except for the analytical deviations presented in Section 5.0.  In accordance with the 

project SAP, the data were reviewed/validated by a URS Project Chemist following the 

guidelines established by: USEPA's Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review, February 1994 and Science Applications International 

Corporation's (SAIC) Laboratory Data Validation Guidelines for Evaluating Radionuclide 

Analyses, Document No. 143.20020404.001, Revision 07, April 2002.   

 

 All samples were reviewed independently (i.e., separately from the laboratory) for 

evaluation of data completeness, verification of chain-of-custody forms for correctness, review of 

holding time criteria, and assessment of QC blanks for contamination.  Additionally, a higher 

level of review (i.e., data validation) was performed on 10% of the environmental and QC 

samples collected during this investigation.  The data validation included verification of 

instrument calibration, assessment of laboratory precision and accuracy based upon duplicates 

and spike results, adherence to method specifications, and assessment of matrix interference. 
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5.0 ANALYTICAL DEVIATIONS

 

 An analytical deviation is an activity not conducted in accordance with approved SAP 

(URS, 2003) or procedures (e.g., analytical methods).  Analytical deviations were encountered 

during analysis of these samples and are summarized in Table D-2.  Table D-2 identifies the 

sample ID, fractions, analytical deviation encountered, and how the data were qualified as a result 

of the data validation.  Only sample and QC results for which deviations occurred and required 

data to be qualified are discussed in this section and summarized in Table D-2. 

 

 Beryllium.  The serial dilution analysis of soil sample DW-SULA-SS-02 exhibited a 

high percent difference (%D) (i.e., >10%D) for beryllium. In accordance with USEPA National 

Functional Guidelines, the results for beryllium in the associated samples were qualified 

estimated (J ), as summarized in Table D-2. 

 

 Radiochemistry.  Any radionuclide detected in a sample that is also less than the 

corresponding sample-specific critical level (Lc) value, which represents the minimum activity 

that can be considered as statistically different from the blank results (i.e., uncertainty * 1.65 or 

95% probability), was qualified as non-detect (U), in accordance with SAIC Laboratory Data 

Validation Guidelines. Any such samples are summarized in Table D-2. 

 

 Any radionuclide detected in a sample that is also detected in any method/field QC blank, 

was qualified estimated (J) if the concentration detected in the sample was less than 5 times the 

QC blank concentration.  Concentrations up to 5.75 dpm/filter for swipe samples and 0.570 pCi/g 

for soil samples of lead-210 were detected in the QC blanks.  Sample qualification was based on a 

comparison with the QC blank having the highest concentration of a contaminant, per project-

specific requirements.  In accordance with SAIC Laboratory Data Validation Guidelines, one 

lead-210 sample was qualified as estimated (J) at the level of contamination, as summarized in 

Table D-2. 

 

 No other analytical deviations were encountered and no additional data qualification was 

necessary. 

 



TABLE D-2 
SUMMARY OF QUALIFIED DATA 

DAYTON WAREHOUSE 
 

Sample ID Fraction Analytical Deviation Qualification 
DW-SULA-SS-01, DW-SULA-SS-
02, DW-SULA-SS-03 

Beryllium Serial dilution %D of 
Be >10% and sample 
concentration  >50X 
MDL 

Qualify detects “J”. 

DW-SULA-SS-02 Beta Lead-210 contamination 
in QC blank 

Qualify “J” at 
quantified value. 

DM-DM2-SW123 Alpha Radium-226 result less 
than Lc value 

Qualify “U” at 
quantified value. 

 
Notes: 
 
U - The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 

J - The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 
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6.0 DATA PRESENTATION 

 

 Attachment A contains validated analytical results for all samples.  All soil sample results 

are reported on a dry-weight basis.  The swipe sample results were reported by the laboratory in 

disintegrations per minute (dpm)/filter, which is equivalent to dpm/100 square centimeters (cm2), 

as reported in Attachment A.  

 

N:\11171425.00000\WORD\Dayton Warehouse PA-SI Rev 3.doc 

     6-1 



 

7.0 QA/QC ACTIVITIES/DATA RELIABILITY 

 

 Quality assurance/quality control (QA/QC) activities for the field and laboratory were 

performed in accordance with the approved SAP (URS, 2003).  The reliability of data is 

determined during the data validation process through the use of QC elements assessing 

precision, accuracy, representativeness, completeness and comparability (PARCC) in accordance 

with method requirements.  USEPA has established guidelines for the measurement of data 

reliability (or validity).  Data not meeting USEPA standards were considered conditionally usable 

or unusable; hence, the analytical results were qualified accordingly. Validation procedures 

utilized are identified in Section 4.0. 

 

 Completeness is defined as the number of measurements that are judged to be usable 

compared to the total number of measurements planned.   

 

 The percent completeness goal of 100% was met for all fractions.  The percent 

completeness is calculated by summing the number of analytes for all samples by fraction. 

 

Percent Completeness (%C) = (Xv - Xn)/N x 100% 

 

   Xv  - Number of valid measurements expected 

   Xn  - Number of invalid (rejected) measurements 

   N  - Number of valid measurements expected to be obtained 

 

The overall percent completeness for the samples reviewed in this QCSR was 100%. 
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8.0 CONCLUSIONS/RECOMMENDATIONS 

 

 The analytical data discussed in this report was equivalent to the project-specific 

completeness criteria of 100%.  The sample detection limits have been met for the sample 

locations investigated.  Minor QC blank contamination existed at the laboratory, but had minimal 

impact on the data.  All sample analyses were found to be compliant with the validation criteria, 

except where noted in Section 5.0.  All other data are usable as reported. 
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ATTACHMENT A 
 

VALIDATION SUMMARY TABLES
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DEFINITION OF VALIDATION QUALIFIERS 

 

The following are definitions of the validation qualifiers assigned to results during the data 
review process. 
 

U - The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit; i.e., the instrument detection limit (IDL) for metals (Be) or the 

minimum detectable activity (MDA) for radiological parameters (Ra-226 and Pb-210). 

 

J - The analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

 

UJ - The analyte was not detected above the reported sample quantitation limit (IDL or 

MDA).  However, the reported quantitation limit is approximate and may or may not 

represent the actual limit of detection necessary to accurately and precisely measure the 

analyte in the sample. 

 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the 

sample and meet quality control criteria.  The presence or absence of the analyte cannot 

be verified. 

 

B - For metals - the reported value was obtained from a reading that was less than the 

Contract Required Detection Limit (CRDL) but greater than or equal to the IDL. 

 

NA - Not Analyzed/Applicable 
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