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EXECUTIVE SUMMARY 
 
On behalf of the New York City Department of Design and Construction (NYCDDC), Louis 
Berger & Assoc. P.C. (LBA) conducted a Radiological Scoping Survey for the Former Wolff-
Alport Chemical Corporation located at 1125-1139 Irving Avenue in Queens, New York 
(hereinafter referred to as the Site).  The Site is located on Block 3725, Lots 31, 33, 42, 44, 46 
and 48.  The Site is approximately 0.75 acres and is situated in an area characterized by mixed 
industrial, commercial and residential use.  The property information for each block and lot on 
the Site is listed below:   
 

Block, Lot Street Address Current Owner Current Usage Size 
(acres)

3725, 31 
Irving Ave/Cooper 
Ave (Former train 

tracks) 
Abandoned Property 

Empty 
Lot/Construction 

Material Stockpile 
0.01 

3725, 33 1133-1139 Irving 
Avenue 

Arctic Glacier 
Losquadro, Inc.

Warehouse 
(S&M Construction) 0.31 

3725, 42 1129 Irving Avenue Arctic Glacier 
Losquadro, Inc.

Warehouse 
(Arctic Glacier) 0.21 

3725, 44 1127 Irving Avenue LPL Properties, Inc. Primo Auto Body 0.06

3725, 46 1125 Irving Avenue Second A-One, Inc 

Mixed (Jarabacoa 
Deli Grocery Corp; 
Office; Primo Flat 
Fix; Mini Shop; 

Residential) 

0.06 

3725, 48 15-14 Cooper Avenue Rudy L Reyes K & M Auto Repair 0.10
 
The Site is primarily covered with structures, with an unpaved grassy area that was formerly a 
railroad thruway.  These structures include a 2-story masonry and frame building housing a 
delicatessen and grocery store, (1125 Irving Avenue, Jarabacoa Deli Grocery Corp), office space 
and residential apartments with an attached 1-story masonry building housing a tire shop (1125 
Irving Avenue, Primo Flat Fix) and mini-ATV shop; a 1-story masonry building with an auto 
body shop (15-14 Cooper Avenue, K&M Auto Repair) and office space; two (2) 1-story masonry 
buildings used for warehouse purposes (1133-1139 Irving Avenue, S&M Construction and 1129 
Irving Avenue, Arctic Glacier); and a commercial building with an auto repair shop (1127 Irving 
Avenue, Primo Auto Body).  

The Site is bound by Cooper Avenue to the north and west, by a cabinet manufacturer/warehouse 
(Block 3725, Lot 30) to the east, and by Irving Avenue to the south.  The abandoned rail spur 
behind the Site was heavily overgrown and contained a significant amount of illegally dumped 
trash.  Since the start of this survey, the spur has been de-weeded and is now used to store large 
steel crane equipment. The Cemetery of the Evergreens borders the Site to the south and east on 
the opposite side of the rail line. Historical use of the Site consisted of commercial operations, 
including a gasoline filling station and laundry facilities, as well as industrial and manufacturing 
operations, including clothing manufacturing and chemical/laboratory facilities.  According to 
historical Sanborn maps on-site buildings were constructed between 1914 and 1936. 
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According to the August 2007 New York City Department of Health and Mental Hygiene 
(NYCDOHMH) and New York State Department of Environmental Conservation (NYSDEC) 
Former Wolff Alport Chemical Corporation Site Final Joint Field Summary Report, included as 
Appendix D, and historical documents from the Department of Energy (DOE), included as 
Appendix G, the Wolff-Alport Chemical Corporation (Wolff-Alport) formerly used the Site for 
the processing of imported monazite sand to extract rare earth elements in the 1940s and 1950s.  
A by-product of this process was thorium, a radioactive element. The thorium waste disposed by 
running process liquids into the sewers and may also have been buried onsite until 1947. After 
1947, Wolff-Alport was ordered to halt sewer disposal by the now defunct Atomic Energy 
Commission (AEC), thenceforth Wolff-Alport concentrated thorium onsite and sold the sludge to 
the federal government.  Wolff-Alport is reported to have concentrated the thorium as a 
precipitate from approximately 1947 to 1954 (DOE Bureau of Radiation Control letter dated 
September 29, 1987). 
 
In February 1988 a combined investigation between the United States Environmental Protection 
Agency (USEPA) and NYCDOHMH, Bureau of Environmental Science and Engineering (ESE) 
revealed that radioactive contamination was present within portions of the buildings and in the 
adjacent soil and sewers.  A subsequent radiation survey conducted by NYSDEC and 
NYCDOHMH in May 2007 indicated that radiation at the Site was present above the average 
background levels for New York City, which are typically 50 - 90 millirem per year (mrem/yr).  
and above the designated limit for radiation exposure average dose received from background 
sources. This value of 100 mrem/yr is from the NYCDOHMH regulations, NY City Health Code 
175.03(d).  Although this limit is for exposure to a licensed facility, it can be used as guidance 
for acceptable exposures to unlicensed or uncontrolled sources of radiation.   As a result, it was 
determined that a formal assessment was needed and USEPA funding under the Brownfields 
Office with assistance from the Office of Radiation was obtained by NYCDOHMH and the 
Mayor’s Office of Environmental Remediation (MOER) for the Radiological Scoping Survey 
conducted by LBA through the NYCDDC.  A limited Phase II Environmental Site Investigation 
was conducted concurrently with the Radiological Scoping Survey in order to complete the 
USEPA grant requirements and was completed under a separate cover. (Phase II Environmental 
Site Investigation for Former Wolff-Alport Chemical Corporation Site, LBA, August 2010)   The 
Health and Safety Plan, Sampling Analysis and Monitoring Plan (SAMP), Quality Assurance 
Project Plan, and Work Plan for the Phase II ESI and the Radiological Scoping Survey were 
reviewed and approved by the USEPA Region 2.  Subsequent to the radiological survey and the 
Phase II investigation, LBA was contracted by NYCDDC to conduct a Phase I ESA of the Site, 
completed under a separate cover. (Phase I Environmental Site Assessment for Former Wolff-
Alport Chemical Corporation Site, LBA, May 2010) 
 
The Radiological Scoping Survey was conducted at discrete times over the period July 2009 to 
January 2010, with the integrated radon measurements extending until early March 2010.  
Deviations between the SAMP and this Final Radiological Scoping Survey Report are listed in 
Appendix I.  The survey included the following: 
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Exterior of buildings 

• Gamma radiation measurements on sidewalks, streets and yard areas 
• Surface samples and analysis for specific radionuclides 
• Subsurface samples and analysis for specific radionuclides 
• Subsurface depth profiling of contamination via downhole gamma logging 
• Drain and sewer line measurements and sampling 

 
Interior of buildings 

• Gamma radiation measurements  
• Alpha radiation measurements 
• Alpha and beta-gamma contamination surveys 
• Surface samples and analysis for specific radionuclides 
• Subsurface samples and analysis for specific radionuclides 
• Subsurface depth profiling of contamination via downhole gamma logging 
• Radon-222 and Radon-220 integrated concentration measurements 

 
Results Summary 

The results of the survey are described in detail in Section 3 of this report.  They are collectively 
considered here and a summary of the radiological status of the Site is described below: 
 
Sewers  
 
The sewer under Irving Avenue is internally and/or externally contaminated with thorium 
extending from the Former Wolff-Alport Chemical Corporation (FWACC) connection point near 
Cooper Avenue westward to Eldert Street.  External contamination is probably due to backfill of 
sewer installation trenches with FWACC tailings or is due to leakage of contaminated water into 
the soil from inside the sewer.  Internal contamination is obviously due to residual liquid- or 
sludge-based thorium released from the FWACC. Sewer points downstream from Eldert Street 
were within normal, background levels because a greater flow of dilution water from other 
branches occurs at this point.  Sewer access points on other streets adjoining the Site (Moffat 
Street and most of Cooper Avenue) were at background levels except for the two (2) manholes on 
Cooper Avenue nearest the Site at Irving Avenue and near the K&M Auto Repair Shop.   
 
At the intersection of Irving Avenue and Cooper Avenue, there is a layer of contamination about 
8 feet deep under the intersection that is not detectable from the surface.  As discussed in the 
paragraph above, this layer may have been backfilled external to the sewer during system 
maintenance or may be due to past leakage of thorium from the sewer into surrounding soil after 
being discharged from the FWACC. 
 
As a result of these findings any workers involved in excavation activities in the streets or 
manhole entry (in Irving Avenue, north of Eldert Street) should work under a Site Specific 
HASP and follow appropriate equipment decontamination procedures. The NYCDOHMH 
prepared a Worker Factsheet (included as Appendix F) for the NYCDEP which outlined 
minimum requirements. 
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Contamination near the Ground Surface   
 
Most of the Site areas to the south, east and west of the original FWACC buildings have 
somewhat elevated gamma radiation levels due to the presence of a 1- to 4-foot thick layer of 
contaminated soil.  The appearance of the material in the contaminated soil layer is a black or 
gray, ash-like material, undoubtedly the waste tailings from the FWACC operations.  These 
tailings reside under the asphalt of Irving Avenue and Moffat Street, under the concrete slab of 
the Arctic Glacier building, and within the surface soils of the rail spur behind the property.  The 
depth of contamination is typically within the top 12” of soil under the pavement or ground 
surface, with occasional deeper areas down to 4 feet.  Cooper Avenue, to the north of the Site, 
appears to be clean other than the sewer under the Irving Avenue intersection and at a few minor 
spots in front of the K&M Auto Repair Shop.  The elevated readings on Moffat Street appear to 
drop off to background about 300 feet away from Irving Avenue.   More distant measurements 
away from the city block containing the FWACC were not performed as part of this scoping 
survey. Future testing for contamination near the ground surface beyond the block of interest is 
recommended to bound the extents of possible offsite impact. 
 
Deep Contamination  
 
Deeper contamination exists under the original Wolff-Alport Buildings down to 15 to 20 feet or 
more, with thorium concentrations ranging from 100’s to 1100 pCi/g.  The upper-most 4 feet of 
contamination appears to be similar tailings as was observed over the rest of the Site.  However, 
the deeper contamination appears to be a more soluble, leachable form of thorium probably 
process thorium dissolved in acid.  The Department of Energy (DOE) Report on Monazite Sand, 
included in Appendix G, indicates that sulfuric acid and heat were used by Wolff Alport to break 
down monazite into its Thorium and Rare Earth components.  It is likely that the original 
FWACC building on Irving Avenue housed kilns and vats used to create liquid-based forms of 
thorium via extraction from monazite sand.   The outlines of the original brick archways through 
which material entered the process are still visible in the wall between the two Primo Auto Body 
bays, as shown in Figure 1-4.   This is a more highly mobile form of thorium contamination that 
is unlike the tailings-based, insoluble forms normally seen in most thorium-contaminated sites in 
the northeast US.   As such, further studies of ground water in the vicinity are highly 
recommended due to the apparent migration of thorium into the deeper layers.  However, 
because in New York City there are no likely ground water users in the vicinity, the performance 
of additional testing is not considered urgent from a public exposure consideration. 
 
The basement of the delicatessen (Jarabacoa Deli Grocery Corp, 1125 Irving Avenue) on the 
corner of Cooper Avenue and Irving Avenue is being affected by the adjacent bolus of thorium 
contamination under the original FWACC Kiln-Vat building.  The adjacent contamination is 
detectable via gamma measurement through the southern brick wall of the basement. A small 
amount of contamination also appears to exist under the basement slab.  It is not clear whether 
the source of this contamination is migration from the adjacent Kiln/Vat Building or was prior 
backwash from the sewer system into the sub-slab space.  Regardless of the source, this 
contamination may require remediation based on future property use. Based on the results of this 
scoping survey, further studies of deep contamination are necessary.  
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Radon   
 
Integrated radon concentration measurements in the basement of the Jarabacoa Deli Grocery 
Corp delicatessen at 1125 Irving Avenue conducted over a 3-month period indicated a 
concentration of 12.7 pCi/liter Rn-220 (thoron) and 1.4 pCi/liter Rn-222 (radon), the former 
being greater than the USEPA recommended guideline of 4 pCi/liter1.   
 
Both radon and thoron levels in the 2 bays of Primo Auto Body (1127 Irving Avenue) were well 
within the 4 pCi/l level probably due to the large amount of air infiltration through these older, 
poorly-sealed buildings.  
 
Further evaluations of radon and thoron are needed in the occupied areas of 1125 Irving Avenue.   
In addition, future offsite studies should consider the potential for radon exposure if further 
building material or ground contamination is found.  
 
Surface Contamination   
 
Surface contamination measurements in the Jarabacoa Deli Grocery Corp delicatessen at 1125 
Irving Avenue and Primo Auto Body at 1127 Irving Avenue indicated a few readings on 
concrete floors with slightly elevated, but acceptable alpha radioactivity levels.  One location in 
Primo Auto Body at 1127 Irving Avenue showed removable alpha contamination slightly higher 
than the selected radioactive contamination limit for this survey.  However, follow-up wipe tests 
in the immediate area showed no further elevated levels.  Direct (fixed) alpha readings showed a 
few spots above background in the Jarabacoa Deli Grocery Corp delicatessen basement and 
Primo Auto Body, but the readings were within the selected maximum fixed alpha guideline 
level.  These low-level contamination readings were probably due to foot tracking or water based 
migration of thorium from soils to the concrete surfaces.  Floors in the remainder of the buildings 
have relatively new concrete or have been painted and have not yet experienced thorium 
migration or tracking from other parts of the Site.  Based on the results of this scoping survey, 
further surface contamination measurements are not necessary to make decisions regarding 
remediation.  
 
General Summary  
 
The Site contains relatively high levels of thorium contamination in soil extending to a depth of 
20 or more feet directly under the original FWACC buildings (1127 Irving Avenue, Primo Auto 
Body, and 1125 Irving Avenue, Jarabacoa Deli Grocery Corp; Office; Primo Flat Fix; Mini 
Shop).  The remainder of the city block surrounding the original FWACC building and some of 
the adjacent streets have underlying contaminated soil in the 1- to 4- foot depth range due to 
deposition of ash-like waste tailings spread out from the former operation.   Future studies should 
determine the extent and magnitude of offsite contamination.    
 

                                                 
1 The USEPA has no specific guideline for thoron levels in homes, therefore the 4 pCi/l level adopted by USEPA 
Region 2 for both radon or thoron for the cleanup level in homes associated with the Welsbach Superfund Site in 
Camden, NJ was used as a reference guideline.   
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The sewer line leading away from the FWACC has internal contamination extending four (4) 
blocks downstream.  Some of the soils external to the sewer line are also contaminated due to 
sewer leakage or backfill with tailings during past maintenance excavation.  There are currently 
no occupational hazards to workers at the Site  though sewer and excavation workers should 
abide the recommendations previously outlined for Sewers.    The Site will need substantial 
excavation to accomplish remediation, based on future site usage and federal cleanup 
requirements from similar past sites.     
  
Further studies of ground water in the vicinity are highly recommended due to the apparent 
migration of thorium into the deeper layers, however these studies are not considered urgent 
from a public exposure consideration. Beyond further ground water investigation, further testing 
and remediation will be based on potential future site usage.  Based on results from this scoping 
survey study, further offsite testing is recommended.  
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1.0 INTRODUCTION 

On behalf of the New York City Department of Design and Construction (NYCDDC), Louis 
Berger & Assoc. P.C. (LBA) conducted a Radiological Scoping Survey for the Former Wolff-
Alport Chemical Corporation (FWACC) located at 1125-1139 Irving Avenue in Queens, New 
York (hereinafter referred to as the Site).  The Site is located on Block 3725, Lots 31, 33, 42, 44, 
46 and 48.  The Site is approximately 0.75 acres and is situated in an area characterized by mixed 
industrial, commercial and residential use.   

The Site is primarily covered with structures, with an unpaved grassy area that was formerly a 
railroad thruway.  These structures include a 2-story masonry and frame building housing a 
delicatessen and grocery store (1125 Irving Avenue, Jarabacoa Deli Grocery Corp), office space 
and residential apartments with an attached 1-story masonry building housing a tire shop (1125 
Irving Avenue, Primo Flat Fix) and mini-ATV shop; a 1-story masonry building with an auto 
body shop (15-14 Cooper Avenue, K&M Auto Repair) and office space; two (2) 1-story masonry 
buildings used for warehouse purposes (1133-1139 Irving Avenue, S&M Construction and 1129 
Irving Avenue, Arctic Glacier); and a commercial building with an auto repair shop (1127 Irving 
Avenue, Primo Auto Body). Site block, lot, address, owner, usage and tenant information is 
detailed in the table below: 

Block, Lot Street Address Current Owner Current Usage Size 
(acres)

3725, 31 
Irving Ave/Cooper 
Ave (Former train 

tracks) 
Abandoned Property 

Empty 
Lot/Construction 

Material Stockpile 
0.01 

3725, 33 1133-1139 Irving 
Avenue 

Arctic Glacier 
Losquadro, Inc.

Warehouse 
(S&M Construction) 0.31 

3725, 42 1129 Irving Avenue Arctic Glacier 
Losquadro, Inc.

Warehouse 
(Arctic Glacier) 0.21 

3725, 44 1127 Irving Avenue LPL Properties, Inc. Primo Auto Body 0.06 

3725, 46 1125 Irving Avenue Second A-One, Inc 

Mixed (Jarabacoa 
Deli Grocery Corp; 
Office; Primo Flat 
Fix; Mini Shop; 

Residential) 

0.06 

3725, 48 15-14 Cooper Avenue Rudy L Reyes K & M Auto Repair 0.10

The Site is bound by Cooper Avenue to the north and west, by a cabinet manufacturer/warehouse 
(Block 3725, Lot 30) to the east, and by Irving Avenue to the south.  The abandoned rail spur 
behind the Site was heavily overgrown and contained a significant amount of illegally dumped 
trash.  Since the start of this survey, the spur has been de-weeded and is now used to store large 
steel crane equipment. The Cemetery of the Evergreens borders the Site to the south and east on 
the opposite side of the rail line. Historical use of the Site consisted of commercial operations, 
including a gasoline filling station and laundry facilities, as well as industrial and manufacturing 
operations, including clothing manufacturing and chemical/laboratory facilities.  According to 
historical Sanborn maps on-site buildings were constructed between 1914 and 1936. 
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According to the August 2007 New York City Department of Health and Mental Hygiene 
(NYCDOHMH) and New York State Department of Environmental Conservation (NYSDEC) 
Former Wolff Alport Chemical Corporation Site Final Joint Field Summary Report, included as 
Appendix D, and historical documents from the Department of Energy (DOE), included as 
Appendix F, the Wolff-Alport Chemical Corporation (Wolff-Alport) formerly used the Site for 
the processing of imported monazite sand to extract rare earth elements in the 1940s and 1950s.  
A by-product of this process was thorium, a radioactive element. The thorium waste disposed by 
running process liquids into the sewers and may also have been buried onsite until 1947, After 
1947, Wolff-Alport was ordered to halt sewer disposal by the now defunct Atomic Energy 
Commission (AEC), thenceforth Wolff-Alport concentrated thorium onsite and sold the sludge to 
the federal government.  Wolff-Alport is reported to have concentrated the thorium as a 
precipitate from approximately 1947 to 1954.  (DOE Bureau of Radiation Control letter dated 
September 29, 1987) 
 
In February 1988 a combined investigation between the United States Environmental Protection 
Agency (USESPA) and NYCDOHMH, Bureau of Environmental Science and Engineering 
(ESE) revealed that radioactive contamination was present within portions of the buildings and 
in the adjacent soil and sewers.  A subsequent radiation survey conducted by NYSDEC and 
NYCDOHMH in May 2007 indicated that radiation at the Site was present above average 
background levels for New York City of 50 - 90 millirem per year (mrem/yr) and above the 
designated limit for radiation exposure to the general public of 100 mrem/yr above the average 
dose received from background sources. (NYCDOHMH Information on Radiation Survey at the 
Former Wolff-Alport Chemical Corporation 1127-1129 Irving Avenue, Queens, NY, September 
5, 2007) The NYCDOHMH limit of 100 mrem/yr is from the NYC Health Code 175.03(d), and 
is applicable to licensed facilities.  As a result, it was determined that a formal assessment was 
needed and USEPA funding under the Brownfields Office with assistance from the Office of 
Radiation was obtained by NYCDOHMH and the Mayor’s Office of Environmental 
Remediation (MOER) for the Radiological Scoping Survey conducted by LBA through the 
NYCDDC.  A limited Phase II Environmental Site Investigation was conducted concurrently 
with the Radiological Scoping Survey in order to complete the USEPA grant requirements and 
was completed under a separate cover. (Phase II Environmental Site Investigation for Former 
Wolff-Alport Chemical Corporation Site, LBA, August 2010)  The Health and Safety Plan, 
Sampling Analysis and Monitoring Plan, Quality Assurance Project Plan, and Work Plan were 
reviewed and approved by the USEPA Region 2. Subsequent to the radiological survey and the 
Phase II investigation, LBA was contracted by NYCDDC to conduct a Phase I ESA of the Site, 
completed under a separate cover. (Phase I Environmental Site Assessment for Former Wolff-
Alport Chemical Corporation Site, LBA, May 2010) 

1.1 Purpose and Objective 

In May 2007, the New York State Department of Environmental Conservation (NYSDEC) and 
the New York City Department of Health and Mental Hygiene (NYCDOHMH) tested the Site 
and found slightly elevated radiation levels.  These radiation levels did not indicate immediate 
health concerns for current building occupants or people passing by.  However, more testing was 
deemed necessary to fully understand the nature of the radioactivity and the rough extent of 
contamination.   
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This radiological survey was performed in accordance with a Sampling and Analysis Plan 
(SAMP), Quality Assurance Project Plan (QAPP), and Health and Safety Plan (HASP) and Work 
Plan approved by the U.S. Environmental Protection Agency (USEPA).  The survey was 
performed with coordination, support and technical review from multiple agencies, including the 
New York City Department of Design and Construction (DDC), the NYCDOHMH, the 
NYSDEC, and the USEPA.   This survey is considered scoping in nature, and it is intended to 
identify locations where radiation dose rates are above background levels, and to determine the 
presence of radioactive contamination in structures, surface soil, subsurface soil, and sewers; it is 
not expected to provide a full characterization of the Site.   

1.2 Site Background 

In an effort to produce a city-wide ground level radiation background map, the NYCDOHMH, 
Bureau of Environmental Science and Engineering (ESE) completed vehicle-based background 
radiation survey throughout the city. (NYCDOHMH and NYSDEC, August, 2007) During a 
portion of the survey, gamma activity was detected above background levels on Irving Avenue 
between Cooper Avenue and Moffat Street on the Brooklyn/Queens border.  Gamma radiation 
measurements peaked at approximately 1.5 milliRoentgen per hour (mR/hr) in the street in front 
of 1129 Irving Avenue. Local gamma radiation background is typically 0.01 mR/hr. 
 
On September 29, 1987, NYCDOHMH was informed by DOE via letter that the Former Wolff-
Alport Chemical Corporation was based at 1127 Irving Avenue.  Documents produced by the 
U.S. Department of Energy (DOE) indicate the owners of Wolff-Alport sold large amounts 
(approximately 53,000 lbs, in addition to 238 drums) of thorium oxalate as well as thorium 
nitrate (400 lbs) to the DOE and its predecessors. (DOE, September 1987, DOE, Memorandum 
on Monazite Sand) 
 
According to federal records, Wolff-Alport operated at this location from approximately 1920 to 
about 1954. About 1940, the company began importing Monazite sand from the Belgian Congo 
through the rail spur located in back of the property.  Monazite sand is rich in thorium and other 
rare earth elements which the company wished to extract.  The monazite sand was brought to the 
Site, metals were extracted, and waste materials disposed of in the sewer and possibly by burial 
on-site.  In 1947, the now-defunct AEC ordered Wolff-Alport to halt sewer disposal of thorium 
waste.  From approximately 1947 to 1954, Wolff-Alport reportedly concentrated the thorium as a 
precipitate for sale to the AEC.  However, some residuals, consisting of high concentrations of 
thorium, may be present on-site.  The waste tailings tend to appear as black or gray ashy 
material. (DOE, September 1987, DOE, Memorandum on Monazite Sand) 

1.3 Site Description 

The Site is located at 1125-1139 Irving Avenue (also known as 1514 Cooper Avenue) in Queens, 
New York.  The Site occupies Block 3725, Lots 31, 33, 42, 44, 46 and 48.  The Site is located in 
a mixed industrial, commercial, and residential area and is approximately 0.75 acres.  
 
The Site is primarily covered with structures, with an unpaved grassy area that was formerly a 
railroad thruway.  These structures include a 2-story masonry and frame building housing a 
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delicatessen and grocery store, (1125 Irving Avenue, Jarabacoa Deli Grocery Corp) office space 
and residential apartments with an attached 1-story masonry building housing a tire shop (1125 
Irving Avenue, Primo Flat Fix) and mini-ATV shop,; a 1-story masonry building with an auto 
body shop (15-14 Cooper Avenue, K&M Auto Repair) and office space; two (2) 1-story masonry 
buildings used for warehouse purposes (1133-1139 Irving Avenue, S&M Construction and 1129 
Irving Avenue, Arctic Glacier); and a commercial building with an auto repair shop (1127 Irving 
Avenue, Primo Auto Body).  The property information for each block and lot on the Site is listed 
below:  
 

Block, Lot Street Address Current Owner Current Usage Size 
(acres)

3725, 31 
Irving Ave/Cooper 
Ave (Former train 

tracks) 
Abandoned Property 

Empty 
Lot/Construction 

Material Stockpile 
0.01 

3725, 33 1133-1139 Irving 
Avenue 

Arctic Glacier 
Losquadro, Inc.

Warehouse 
(S&M Construction) 0.31 

3725, 42 1129 Irving Avenue Arctic Glacier 
Losquadro, Inc.

Warehouse 
(Arctic Glacier) 0.21 

3725, 44 1127 Irving Avenue LPL Properties, Inc. Primo Auto Body 0.06

3725, 46 1125 Irving Avenue Second A-One, Inc 

Mixed (Jarabacoa 
Deli Grocery Corp; 
Office; Primo Flat 
Fix; Mini Shop; 

Residential) 

0.06 

3725, 48 15-14 Cooper Avenue Rudy L Reyes K & M Auto Repair 0.10
 
The Site is bound by Cooper Avenue to the north and west, by a cabinet manufacturer/warehouse 
(Block 3725, Lot 30) to the east, and by Irving Avenue to the south.    The abandoned rail spur 
behind the Site was heavily overgrown and contained a significant amount of illegally dumped 
trash.  Since the start of this survey, the spur has been de-weeded and is now used to store large 
steel crane equipment. The Cemetery of the Evergreens borders the Site to the south and east on 
the opposite side of the rail line. Figure 1-1 shows an aerial view of the triangular-shaped 
property, bordered by Irving Avenue, Cooper Avenue, and the abandoned rail spur/empty lot 
behind the buildings.  Figure 1-3 shows the same property, with a view of the surrounding area.  
An area map is shown in Figure 1-2. 
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Figure 1-1 – Aerial Photo of Former Wolff-Alport Location – 2007  

(http://maps.live.com) 
 

Figure 1-2 – Area Map 
(ref: Google maps) 

 

N 

N
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Figure 1-3 – Aerial Photo of FWACC Location and Surroundings– 2008 

(Note the white, triangular-shaped building) 
(http://maps.live.com) 

1.4 Former Site Use 

Wolff-Alport terminated operations at the Site in approximately 1954.  Land use records after 
1954 are limited.  In 1988, the building was occupied by Lynda Knitwear.  In late 2000, the 
building was used by the current rental occupants, Primo Auto Body. 

A 1954 aerial photo of the Site is shown in Figure 1-5 along with the present view taken from the 
same angle.  The kiln/vat area is believed to have been located in the area that is now the Primo 
Auto Body car storage bay (Survey Unit A-2), as shown in Figure 1-5.  As will be shown later in 
this report, the kiln/vat area (Survey Unit A-2) has the highest and deepest levels of thorium 
contamination in soil.   

The yard area to the south of the Kiln-Vat Building (in Figure 1-5) is now the Primo Auto Body 
work area.  This yard may have been used for the loading or unloading of thorium-bearing 
material from the Kiln-Vat Building through arched portals, the outline of which can still be seen 
in the wall of the present structure, as shown in Figure 1-4.  

 

N 
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Figure 1-4 – Former Kiln / Vat Building Interior - Note Archways Leading to the Former Yard 

Area.  Area with Highest Levels of Thorium Contamination Detected.   
(This Building Is Presently The Primo Auto Body Storage Bay.) 

The southern-most yard seen in Figure 1-5 is believed to have been an exterior staging area for 
the FWACC, potentially with piles of monazite and tailings.   The gamma readings in this part of 
the present building as well as the subsurface samples indicate background to moderate levels of 
radioactivity under the slab, probably residual monazite and tailings from the former storage 
yard.    

The “other FWACC Buildings” in Figure 1-5 have unknown uses.  However, soil contamination 
presently exists under both of these areas. 

The building on the corner of Irving Avenue and Cooper Avenue (now a delicatessen, Jarabacoa 
Deli Grocery Corp, 1125 Irving Avenue) is directly adjacent to the Kiln-Vat Building.  There is 
no record of its use during the operation of the FWACC.  The construction of its basement is 
obviously older than the age of the FWACC, thus underlying contamination due to deposited 
tailings is not expected.  However, as will be shown later in this report, migration of thorium has 
occurred from the soil under the Kiln-Vat Building into the soil under the present 1125 Irving 
Avenue, Jarabacoa Deli Grocery Corp delicatessen. 

The complete history of the Site and adjacent sites is detailed in the Phase I ESA completed 
concurrently with this report (LBA, May 2010). 
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Figure 1-5 – 1954 and 2007 Aerial Photos of the Former Wolff-Alport Location 

 

N 

 

N 
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1.5 Current Site Use 
 
The FWACC operations buildings still remain on Site, as shown on Figure 1-5.  Newer buildings 
appear to have been added over the former FWACC yard areas with various access ways 
between the old and new portions sealed or created. The property details and current usage are 
shown below: 
  

Block, Lot Street Address Current Owner Current Usage Size 
(acres)

3725, 31 
Irving Ave/Cooper 
Ave (Former train 

tracks) 
Abandoned Property 

Empty 
Lot/Construction 

Material Stockpile 
0.01 

3725, 33 1133-1139 Irving 
Avenue 

Arctic Glacier 
Losquadro, Inc.

Warehouse 
(S&M Construction) 0.31 

3725, 42 1129 Irving Avenue Arctic Glacier 
Losquadro, Inc.

Warehouse 
(Arctic Glacier) 0.21 

3725, 44 1127 Irving Avenue LPL Properties, Inc. Primo Auto Body 0.06

3725, 46 1125 Irving Avenue Second A-One, Inc 

Mixed (Jarabacoa 
Deli Grocery Corp; 
Office; Primo Flat 
Fix; Mini Shop; 

Residential) 

0.06 

3725, 48 15-14 Cooper Avenue Rudy L Reyes K & M Auto Repair 0.10
 
Most of the present buildings are now used for storage of commercial materials with 
limited/short term entry by individuals.  The one exception is in the working area of Primo Auto 
Body, (1127 Irving Avenue) where individuals spend their entire working day in the building 
while completing various auto repairs and body work.  
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2.0 APPROACH TO THE SCOPING SURVEY INVESTIGATION 

A Sampling and Monitoring Plan (SAMP) was approved by USEPA Region 2 on May 21, 2009 
and outlined the methodology used to perform the Scoping Survey (for radiological 
contaminants) and a Phase II ESI (for potential non-radiological contaminants).  Deviations 
between the SAMP and this Final Radiological Scoping Survey Report are listed in Appendix I. 
 
The Radiological Scoping Survey efforts described herein are the first steps in a site survey 
process.  There are few records relating to specific locations of radioactive material use and 
storage on-site; therefore, the goal of the Scoping Survey is to more accurately determine the 
magnitude and locations of residual radioactivity.  The data provided herein can be used to plan 
further, more in-depth investigations and to begin the initial steps of remedial planning. 
 
The objective of the Phase II ESI was to assess the potential presence of subsurface chemical 
contamination possibly resulting from former Site operations.  The Phase II ESI chemical 
sampling was performed concurrently with the radiological assessment activities.  It focused on 
non-radioactive contaminants that may be present in the underlying soil and groundwater.  The 
Phase II ESI activities were performed in accordance with the Draft DER 10 Technical Guidance 
for Site Investigation and Remediation (NYSDEC, 2002) and were complete under a separate 
cover (Phase II Environmental Site Investigation, LBA, August 2010). 

2.1 Radionuclides of Potential Concern 

The Radionuclides of Potential Concern (ROPC) for this Scoping Survey were determined from 
general knowledge of the constituents of monazite sand: the thorium-232 decay series and to a 
lesser extent, the uranium-238 decay series.  The Radionuclides of Potential Concern are listed in 
Tables 2.1 and 2.2. 
 
The list of radionuclides includes both alpha and beta/gamma emitters as well as radon-222 (Rn-
222) and radon-220 (Rn-220).   
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Table 2.1 - Radionuclides of Potential Concern – Thorium-232 Series 

 
  

Nuclide Name Half-Life Principal 
Emissions Comments Source of 

Radionuclide 

Th-232 Thorium-232 1.4 E+10 yr Alpha: 4 MeV  Monazite Sand

Ra-228 Radium-228 5.8 yr Beta: 0.06 MeV  
Decay of Th-
232  

Ac-228 Actinium-228 6.1 hr 

Beta: 1.2 – 2.1 
MeV, Gamma: 0.2 
– 1.6 MeV

Gamma energies 
used to determine 
presence of Th-232 

Decay of Th-
232 

Th-228 Thorium-228 1.9 yr 

Alpha: 5.4 MeV,  
Gamma: low 
abundance  

Decay of Th-
232 

Ra-224 Radium-224 3.6 days 

Alpha: 5.5 MeV,  
Gamma: low 
abundance  

Decay of Th-
232 

Rn-220 Radon-220 55 seconds 

Alpha: 6.3 MeV,  
Gamma: low 
abundance Rn-220 is a gas  

Decay of Th-
232 

Po-216 Polonium-216 0.15 second

Alpha: 6.8 MeV,  
Gamma: low 
abundance  

Decay of Th-
232 

Pb-212 Lead-212 10.6 hr 

Beta: 0.16 – 0.57 
MeV, Gamma: 
0.01 – 0.3 MeV  

Decay of Th-
232 

Bi-212 Bismuth-212 60 min 

Alpha: 6.1 Mev,
Beta: 1.6 – 2.2 
MeV, 
Gamma: 0.04 – 1.6 
MeV

36% alpha decay to 
Tl-208, and 64% 
beta decay to Po-
212

Decay of Th-
232 

Po-212 Polonium-212 < 1 second Alpha: 8.8 MeV  
Decay of Th-
232 

Tl-208 Thallium-208 3 min 

Beta: 1.3 – 1.8 
MeV, Gamma: 0.5 
– 2.6 MeV

Gamma energies 
used to determine 
presence of Th-232 

Decay of Th-
232 

Pb-208 Lead-208 stable None

Shown for 
completeness of the 
decay chain – not 
radioactive.

Decay of Th-
232 
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Table 2.2 - Radionuclides of Potential Concern – Uranium-238 Series 
 

Nuclide Name Half-Life Principal 
Emissions Comments Source of 

Radionuclide 

U-238 Uranium-238 4.5 E+9 yr Alpha: 4.2 MeV  
Pitchblende Ore, 
Monazite Sand

Th-234 Thorium-234 24.14 d Beta: 0.19 MeV  Decay of U-238 

Pa-234m Protactinium 1.17 m 

Beta: 2.29 MeV, 
Gamma: 0.765, 
1.001 MeV  Decay of U-238

U-234 Uranium-234 2.47 E+6 yr

Alpha: 4.77 MeV,  
Gamma: low 
abundance  Decay of U-238

Th-230 Thorium-230 8.0 E+4 yr 

Alpha: 4.68 MeV,  
Gamma: low 
abundance  Decay of U-234

Ra-226 Radium-226 1602 yr 

Alpha: 4.78 MeV,  
Gamma: 0.186 
MeV  

Decay of Th-
230 

Rn-222 Radon-222 3.82 d 

Alpha: 5.49 MeV,  
Gamma: low 
abundance Rn-222 is a gas

Decay of Ra-
226 

Po-218 Polonium-218 3.05 m 
Alpha: 6.0 MeV,  
Gamma: none  

Decay of Ra-
226 

Pb-214 Lead-214 26.8 m 

Beta: 0.65, 0.71 
MeV, 
Gamma: 0.295, 
0.352 MeV  

Decay of Ra-
226 

B-214 Bismuth-214 19.7 m 

Beta: 1.51, 1.0, 
3.26 MeV, 
Gamma: low 
abundance  

Decay of Ra-
226 

Pb-210 Lead-210 21 y 

Beta: 0.016, 0.061 
MeV, 
Gamma: 0.047 
MeV  

Decay of Ra-
226 

Po-210 Polonium-210 138.4 d 

Alpha: 5.3 MeV,  
Gamma: low 
abundance  Decay of Pb-210

Pb-206 Lead-206 Stable  

Shown for 
completeness of 
the decay chain – 
not radioactive. --- 
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2.2  Potential Non-Radiological Contaminants 

Former Site operations included the extraction of rare earth elements and radioactive materials 
from Monazite sand, however, the Wolff-Alport Chemical Corporation may have also utilized 
other potential contaminants on-site.  The purpose of the Phase II ESI sampling was to assess 
whether contamination resulting from former Site operations may be present in the underlying 
soil and groundwater.  Specific potential contaminants were unknown at the time of the survey; 
therefore, the soil samples were analyzed for target compound list (TCL) volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides/PCBs, and target 
analyte list (TAL) metals (i.e., full TCL/TAL analysis).  Groundwater samples were not 
collected due to hydrology and topography limitations.  The results of these studies are included 
in the Phase II Environmental Site Investigation submitted as a separate report (LBA, August 
2010). 

2.3  Applicable Regulatory Criteria 

The primary purpose of both the Scoping Survey and the Phase II ESI is to gather information on 
the levels of contaminants at the Site.  In addition, there may be sufficient information to make 
preliminary recommendations relating to the acceptability of the Site for current and/or future 
use.  Those decisions on acceptability will be based on the regulatory criteria listed in this 
section.  Measurements and analyses must be made at the necessary sensitivity to ensure 
compliance with regulatory criteria of NYCDOHMH and USEPA listed below. 

2.3.1 Decommissioning Regulatory Criteria (Radiological Contaminants) 

There are several applicable references associated with acceptable levels of residual 
contamination, commonly termed “Release Limits” or “Release Criteria.”  Those that may be 
considered during eventual remedial efforts at the Site are listed below:   
 
NYSDEC 

The New York State Department of Environmental Conservation (NYSDEC) regulates 
radioactive waste disposal and effluent concentrations in 6 NYCRR Part 380.  However, Part 380 
does not address surface or soil contamination directly. 
 
NYCDOHMH 

Article 175 of the NYC Health Code, “Radiation Control.” Including Section 3, Standards for 
the Protection Against Radiation (§175.03) and Radioactive Surface Contamination Limits in 
Appendix D of §175.03.  These surface contamination limits are approximately similar to those 
shown in the NYS Health Departments Code Rule 38 Table 5 and the USNRC’s Regulatory 
Guide 1.86.  While none of these have specific regulatory application to a site such as the 
FWACC, Appendix D of §175.03 is used as an approximation of the surface contamination 
criteria that may be used upon eventual site remediation.  It is beyond the scope of this initial 
investigation to derive site-specific criteria. 
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USEPA  

40 CFR 192, Health and Environmental Protection Standards for Uranium and Thorium Mill 
Tailings which is used as a cleanup guideline for its Superfund sites such as the Welsbach/GGM 
site in Camden, NJ and the US Radium site in Orange, NJ.  Typically, a 5 pCi/g Derived 
Concentration Guideline Level (DCGL) is applied separately to total thorium (the sum of Th-232 
+ Th-230 concentrations) and to total radium (the sum of Ra-228 + Ra-226 concentrations).  
Because gamma spectroscopy was used for soil analysis during this project, the radium-226 
concentration via Bi-214 was used as an estimate of the Th-230 concentration and the Ac-228 
concentration was used as an estimate of the Th-232 concentration.  This 5 pCi/g above 
background guideline for soil was used during this survey for the purposes of discussion.  
 
40 CFR 192 does not specify in situ (wet) or dried soil; however, since the limits are specified 
over a 100 square meter land area, it implies an in situ concentration.  therefore, the value of 5 
pCi/g used in this survey is considered as in situ (wet). In the data tables, the wet concentrations 
are listed, but the actual wet and dry masses are provided so the dry concentrations can be 
calculated, if desired. 
 
Note: 40 CFR 192.20, "Implementation for Guidance" states: 
“When considering the potential for health risks caused by human exposure to known or suspected 
carcinogens, alternate concentration limits pursuant to paragraph 192.02(c)(3)(ii) should be established at 
concentration levels which represent an excess lifetime risk, at a point of exposure, to an average 
individual no greater than between 10-4 and 10-6.” 
 
These guidelines are summarized in the following tables: 
 

Table 2.3 - Radioactive Contamination Guidelines  
 

Agency / Reference 

Alpha Beta/Gamma 
Total

(dpm/100cm2)
Removable

(dpm/100cm2)
Total

 
Removable

(dpm/100cm2) 
NYCDOHMH 
§175.03 - Release of 
Materials or Facilities 

2,500 (Max) 
500 (Avg)* 

 
100

 
0.2 mR/hr** 

 
1,000

Notes:  * Averaged over 1 m2 
**  Measured at 1 cm from the surface 

dpm/100 cm2 = disintegrations per minute per 100 centimeters2, a unit of contamination 
mR/hr = milliRoentgen per hour (radiation exposure rate) 
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Table 2.4 - Radioactive Concentration and Radiation Dose Guidelines 

 
Agency / Reference Thorium or Radium

Concentration in Soil 
(above background)

Dose Rate or Exposure 
Rate (above background) 

NRC 10 CFR 20.1402 – dose after 
decommissioning < 25 mrem/yr 

Not listed Gamma < 25 mrem/yr 

UMTRCA (USEPA) 5 pCi/g in first 15 cm
15 pCi/g at > 15 cm 
(above background)

0.02 mR/hr 
 

UMTRCA = Uranium Mill Tailings Radiation Control Act of 1978 
NRC = U. S. Nuclear Regulatory Commission 
mrem/yr = millirem per year 
mR/hr = milliRoentgen per hour 
 

2.4 Measurement Methodology 

The 2009 USEPA approved FWACC SAMP contains an in-depth discussion of the measurement 
methodologies used.   The radiological Scoping Survey includes the following: 
 

• Interior and exterior scans and fixed point readings for gamma radiation; 
• Interior alpha contamination survey (fixed point direct readings and smears) at selected 

locations; 
• Building material samples (if interior readings indicate potential contamination); 
• Drain and sewer line measurements and sampling; 
• Surface and subsurface soil samples, internal and external to buildings; 
• Subsurface depth profiling of contamination via downhole gamma logging; 
• Radon/thoron measurements inside buildings. 

 
Table 2.5 describes the instruments used for the field investigation. 
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Table 2.5 – Field Radiological Investigation Equipment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Survey sequence: 
 
Based on access to various portions of the Site, the general process was to first perform the sewer 
surveys (July 23-24, 2009) and the external gamma readings (August 13, November 19, 2009, 
and November 30, 2009). Based on these results, exterior boring locations were recommended 
(August 28, 2009), and exterior surface samples and subsurface samples were obtained 
(November 12, 2009 and November 19, 2009), along with downhole gamma profile surveys. 
When access to the buildings was granted, interior gamma surveys and contamination surveys 
were conducted (November 19, 2009, November 30, 2009, and December 15, 2009).  Based on 
these results, interior subsurface samples were obtained, along with downhole gamma profile 
surveys (December 15, 2009 and December 16, 2009). Alpha track detectors to measure radon 
exposure were placed in three (3) locations from November 30, 2009 to March 8, 2010: the 1125 
Irving Avenue Jarabacoa Deli Grocery Corp delicatessen basement, the ground floor of Primo 
Auto Body Storage Bay and the ground floor of the Primo Auto Body Work Shop at 1127 Irving 
Avenue. 

2.5  Survey Areas 

The FWACC EPA approved SAMP specified three (3) exterior survey areas and six (6) interior 
areas.  During performance of the survey, the borders of these areas were adjusted somewhat to 
better fit the physical delineations on Site.  A seventh survey area was also added to separate the 
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two slab-on-grade buildings (1125 Irving Avenue, Primo Flat Fix and 15-14 Cooper Avenue, K & 
M Auto Repair) on Cooper Avenue from the delicatessen area (1125 Irving Avenue, Jarabacoa 
Deli Grocery Corp) which had a below-grade basement.  The exterior survey areas, B-1 through 
B-3, and the interior survey areas, A-1 through A-6, are described in Table 1 and are shown in 
Figure 2-1.  
 
Due to occupant work activities and their material storage within Primo Auto body, not all areas 
were completely accessible for the survey.  However, enough area was available to collect 
sufficient amounts of data for the purposes of this scoping survey. 
 

Table 2.5 – Former Wolff Alport Chemical Corporation –Survey Area List 
 

Survey 
Areas 

Description Address Approx.  
Width (ft) 

A-1 Jarabacoa Deli Grocery Corp (basement)  1125 Irving Ave 25 
A-2 Primo Auto Body, (storage area) 1127 Irving Ave 20 
A-3 Primo Auto Body (body shop) 1127 Irving Ave 25 
A-4 S&M Construction (warehouse) 1129 Irving Ave 20 
A-5 Arctic Glacier Losquadro, Inc. (warehouse) 1129 Irving Ave 35 
A-6 Arctic Glacier Losquadro, Inc. (warehouse) 1129 Irving Ave, 

1133-39 Irving Ave 
75 
40 

A-7 Primo Flat Fix, Mini Shop, K & M Auto 
Repair (interior areas) 

1125 Irving Ave,  
15-14 Cooper Ave 

 
 

B-1 Cooper Avenue and K & M Auto Repair 
(lot) 

 Exterior 

B-2 Rail Spur behind FWACC  Exterior 
B-3 Irving Avenue and Moffat Street Area  Exterior 
C Sewers  Exterior 
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Figure 2-1 – FWACC Scoping Survey Areas (Final Layout) 

 
2.6 Team Members 

The scoping survey was jointly planned by LBA with technical assistance from certified health 
physicists Dennis Quinn of DAQ, Inc. and Ted Rahon of CoPhysics Corporation (CoPhysics).   
 
Project Manager 
   Name:    Rhine Almonacy (LBA) 

Work Telephone:  212-612-7951 
Mobile:   973-418-1267 

Corporate Health and Safety Manager 

   Name:    Brian Murphy (LBA) 
   Work Telephone:  212-612-7900 
   Mobile:   484-788-9673 

 

N
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Project Safety Officer (PSO):    Joshua Cupriks (LBA) 
   Work Telephone:  212-612-7954 
   Mobile:   646-772-2261 
 
Project Health Physicist:    Dennis Quinn (DAQ) 

Work Telephone:  845-223-1960 
Mobile    845-891-5761   

 
Laboratory Analysis:     CoPhysics Corporation  
       1 Commercial Dr. 
       Florida, NY 
       Attn:  Theodore Rahon 
       office: 845-783-4402 
       mobile: 914-260-1293 
 
Drilling:      Zebra Environmental Corp. 
       30 N. Prospect Ave. 
       Lynbrook, NY  11563 
       516-596-6300 

2.6.1 Primary Decision Maker 

This investigation was a scoping survey and not a full characterization as per USEPA approval.  
The primary decision cannot be made without a more extensive site characterization. 

2.6.2 Resources 

Accutest Laboratories of Dayton, NJ, NY Certification # 10983 – Groundwater sample analysis   

CoPhysics Corporation of Orange Co., NY, Radioactive Materials License NYS 2691-3949 - 
Radiological planning and surveys, gamma spectroscopic analyses of collected samples 

DAQ, Inc. of Hopewell Junction, NY  - Radiological planning and surveys, reporting 

Landauer, Inc of Glenwood, IL – Analysis and procurement of radon measurement devices 
(alpha track detectors)   

Louis Berger Associates, P.C. of New York, NY – Environmental oversight, sampling and 
reporting 

Zebra Environmental Lynbrook, NY– Drilling, geoprobe operations 
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3.0 RESULTS AND DISCUSSION 

The radiological scoping survey was conducted on the Site and in the vicinity of the Site.  The 
survey was conducted at discrete times over the period July 2009 to January 2010, with the 
integrated radon measurements extending until early March 2010.  The survey included the 
following: 
 
Exterior of buildings: 
 

• Drain and sewer line measurements and sampling  
• Gamma radiation measurements on sidewalks, streets and yard areas 
• Surface samples and analysis for specific radionuclides 
• Subsurface samples and analysis for specific radionuclides 
• Subsurface depth profiling of contamination via downhole gamma logging 

 
Interior of buildings: 
 

• Gamma radiation measurements  
• Alpha radiation measurements 
• Alpha and beta-gamma contamination surveys 
• Surface samples and analysis for specific radionuclides 
• Subsurface samples and analysis for specific radionuclides 
• Subsurface depth profiling of contamination via downhole gamma logging 
• Radon-222 and Radon-220 integrated concentration measurements 

 
Survey sequence: 
 
Based on access to various portions of the Site, the general process was to first perform the sewer 
surveys (July 23-24, 2009) and the external gamma readings (August 13, November 19, 2009, 
and November 30, 2009). Based on these results, exterior boring locations were recommended 
(August 28, 2009), and exterior surface samples and subsurface samples were obtained 
(November 12, 2009 and November 19, 2009), along with downhole gamma profile surveys. 
When access to the buildings was granted, interior gamma surveys and contamination surveys 
were conducted (November 19, 2009, November 30, 2009, and December 15, 2009).  Based on 
these results, interior subsurface samples were obtained, along with downhole gamma profile 
surveys (December 15, 2009 and December 16, 2009). Alpha track detectors to measure radon 
exposure were placed in three (3) locations from November 30, 2009 to March 8, 2010: the 1125 
Irving Avenue Jarabacoa Deli Grocery Corp delicatessen basement, the ground floor of Primo 
Auto Body Storage Bay and the ground floor of the Primo Auto Body Work Shop at 1127 Irving 
Avenue. 

3.1  Sewer Measurements 
Sewer measurements were performed on July 23-24, 2009. They consisted of gamma 
measurements using a Ludlum 44-10 scintillation probe suspended approximately 3 feet above the 
bottom of each manhole.  Also the gamma radiation level at 3 feet above the street level was 
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measured. Results are shown in Table 3.1, and the locations of the sewer measurement points are 
shown in Figure 3-1.  Because the readings in manhole #M-1 in the intersection of Cooper 
Avenue and Irving Avenue showed the highest gamma level of the manholes tested, a composite 
sample of gravel from the bottom and scrapings from the wall was also collected.   In an attempt 
to determine the source of the elevated readings, 2 of the manholes (M-1 and I-1) were gamma 
logged.  The gamma reading and depth data are shown in Table 3.1a. 

 

 

Figure 3-1 – Sewer Measurement Locations 

 

N 
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Discussion: 

All sewer access points under Irving Avenue on the 3 nearest blocks downstream from Cooper 
Avenue to Eldert Street had elevated gamma radiation levels.  Points downstream from Eldert 
Street were within normal, background levels.  Sewers on other streets adjoining the Site 
(Moffat Street and most of Cooper Avenue) were also at background levels except for the two 
(2) manholes on Cooper Avenue, nearest the Site.   
 
The highest levels measured were approximately 400 to 600 µR/hr in manholes M-1 and C-1 
under the intersection of Cooper Avenue and Irving Avenue.  The depth profile of the M-1 
gamma readings in Table 3.1a showed that the source of the readings was not the bottom of the 
sewer but was the walls.  In order to determine if the source of the readings is a “bathtub ring” 
of contamination inside the sewer riser or is contaminated soil backfilled around the sewer riser, 
a composite sample consisting of wall scrapings and bottom gravel was removed from the 
interior of M-1 and analyzed.  The results of the analysis (shown in Table 3.2) indicate an 
elevated level of thorium (81.3 pCi/g) which is probably not elevated enough to cause the high 
gamma levels observed.   The source of these readings will have to be investigated further in 
future studies.  Manhole I-1 had a similar depth profile, but with less magnitude than M-1 (see 
Table 3.1.a). 
 
The 164 µR/hr gamma reading 3-feet above the road surface at manhole M-2 (the last line of 
Table 3.1) was due to the extensive layer of thorium-bearing material under the asphalt in front 
of Primo Auto Body.  This material will be discussed in later sections. 
 
Health and Safety Note: The radiation levels encountered were not hazardous to health but are 
an indication of deposited thorium.  Such levels would not be acceptable for the building 
of homes or growing of vegetables, but they would be acceptable for workers to access the 
sewer for short periods of maintenance.  A site-specific health and safety plan would be 
required for any excavation work at the Site. NYCDOHMH factsheet regarding worker safety 
is attached as Appendix F.  
 
Additionally, a few measurements were also conducted at two (2) possible sludge hold-up 
points several miles downstream at the “weir” under the intersection of Nicholas Street, Scott 
Street, and Troutman Streets and at the “regulator” at the corner of Metropolitan and 
Onderdonk Avenues, Brooklyn, near the discharge point into Newton Creek.  No obvious 
elevated levels were observed.  However, these measurements were limited to suspending the 
gamma detector into the large subterranean space there.  Such a measurement would not detect 
underwater contamination there. Underwater measurements and the collection of samples in 
such large, difficult areas were beyond the scope of this survey.  If there is concern over thorium 
being deposited in sludge hold-up points, then actual sludge samples should be collected and 
analyzed in future studies.   
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Table 3.1 - Sewer Gamma Readings 
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Table 3.1a - Manhole M-1 and I-1 Gamma Log Depth Profiles 
Manhole Depth of Reading (ft) Gamma Reading (µR/hr) Comment 

M-1 0 39  
M-1 3 192  
M-1 5 479 3 ft from bottom 
M-1 6 493  
M-1 8 403 just above water 
I-1 0 23 at road surface 
I-1 4 33 ½ way down 
I-1 5 75 3 ft from bottom 
I-1 8 57 near water 

3.2 Exterior Gamma Measurements 

The exterior areas were divided into three (3) survey units, B-1 through B-3 (Cooper Avenue and 
15-14 Cooper Avenue), K & M Auto Repair (lot), Rail Spur behind FWACC, and Irving Avenue 
and Moffat Street Area, respectively) as shown in Figure 2-1.   

Gamma scans were performed with a Ludlum 44-10 scintillation probe with a Ludlum 2360 
or 2350 digital ratemeter.  A Trimble GPS XH unit coupled to the ratemeter via serial port 
was used to determine geographic positioning and collect the count rate data from the 
ratemeter.  Some of the readings were recorded manually without the GPS unit due to the 
need to minimize time spent in the street and to provide data in the shadows of the buildings 
where the GPS satellite signal was not visible.   The results are shown in Figure 3-2 in units 
of micro-R/hr (µR/hr), where a background reading would be in the range of 6 – 10 µR/hr.   

The gamma readings shown in Figure 3-2 are color-coded based on magnitude: pink and orange 
indicating radioactivity levels that would certainly exceed remediation guidelines, yellow 
indicating suspect areas that would need subsurface soil sampling to determine if higher levels 
exist deeper than is detectable from the surface; blue indicating levels slightly above background 
but acceptable, and green indicating levels within the range of normal background radiation. 

Discussion:  

There are extensive, elevated gamma readings at the portion of Irving Avenue in front of the 
FWACC building.  This indicates contaminated soil under the asphalt.  At the intersection of 
Cooper Avenue and Irving Avenue, these readings drop off to background (i.e., the points shown 
are blue).  However, as will be shown in the subsurface survey section, there is a layer of 
contamination about 8 feet deep under the intersection that is not detectable from the surface.  
This layer may have been deposited during sewer line excavation and maintenance or may be 
due to past leakage of thorium from the sewer after being discharged from the FWACC. 

The field team extended the survey of Irving Avenue (B-3) down into Moffat Street to trace the 
elevated readings observed there.  These elevated readings on Moffat Street appear to drop off to 
background about 300 feet away from Irving Avenue.  This also indicates contaminated soil 
under the Moffat Street asphalt. 

Cooper Avenue appears to be clean other than under the Irving Avenue intersection and at a few 
minor spots in front of the K&M Auto Repair Shop (15-14 Cooper Avenue). 
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The soil under the rail spur immediately behind the FWACC building (1125 Irving Avenue 
Jarabacoa Deli Grocery Corp and 1127 Irving Avenue, Primo Auto Body) shows elevated 
gamma readings also indicating extensive soil contamination.  The adjoining rail spur adjacent to 
the neighboring warehouse appears to be relatively clean even though it is only a few feet from 
the FWACC rail spur. 

The gamma readings discussed above were the basis for collecting soil samples and performing a 
subsurface investigation as discussed in later sections of this report. 

 
Figure 3-2 – Exterior Gamma Survey Results  

 

N
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3.3    Interior Gamma Measurements 

The interior areas were originally divided into six survey units.  After field visits were conducted 
the field team added an addition survey unit based on the actual building layout. The additional, 
seventh survey unit was added to include the 1125 Irving Avenue, Primo Fix-a-Flat Tire Shop and 
the K&M Auto Repair Shop on 15-14 Cooper Avenue.  The interior areas are designated A-1 
through A-7, as shown in Figure 2-1.   
 
For survey unit A-1 at 1125 Irving Ave., there were three elevations, the basement, the ground 
floor (deli), and the upper floor (apartment).  The maps in Figures 3.3 and 3.6, and the Tables 3.2 
through 3.6 refer to the lowest elevation the basement.  The basement had the following surveys 
performed: gamma, alpha, radon, and soil sample.  The first floor was occupied with frequent 
presence of the general public, and only an informal gamma survey was taken.  In this survey, no 
fixed measurement points were taken; however the scan indicated no readings above background.  
There were no surveys taken of the upper floor (apartment). 
 
Gamma scans were performed with a Ludlum 44-10 scintillation probe and a Ludlum 2360 
or 2350 digital ratemeter.  Fixed point readings were collected on a 10’ x 10’ rectangular 
grid. The readings were recorded manually.   The results are shown in Figure 3-3 in units of 
micro-R/hr (µR/hr), where a background reading would be in the range of 6 – 10 µR/hr.   
 
The gamma readings shown in Figure 3-3 are color-coded based on magnitude: pink and orange 
indicating radioactivity levels that would certainly exceed remediation guidelines, yellow 
indicating suspect areas that would need subsurface soil sampling to determine if higher levels 
exist deeper than is detectable from the surface; blue indicating levels slightly above background 
but acceptable, and green indicating levels within the range of normal background radiation. 
 
 
 
 
 



                                                                       New York City Department of Design and Construction  
  Final Radiological Scoping Survey 
 Former Wolff-Alport Chemical Corporation Site - Queens, NY 
 

Louis Berger & Assoc., P.C. 27 August 23, 2010 
DDC CAPIS ID No. BEGS 2008007  Work Order Letter No. 5520-LBA-2-6013 

 
Figure 3-3 – Interior Gamma Survey Results  

(Blank areas were not surveyed due to the presence of cars, ice machines, and materials on 
pallets or shelves; and survey unit A-1 indicates radiation levels in the basement) 

Discussion:  

As can be seen in Figure 1-4, the southern section of the property, in the 1954 photograph, 
appears to have been an exterior staging yard, with what may be piles of monazite and/or waste 
tailings somewhat visible.  The gamma readings in this part of the present building (survey area 
A-5 and A-6) as well as the subsurface samples (discussed later) indicate background to 
moderate levels of radioactivity under the slab, probably residual monazite and tailings from the 
former storage yard. 

The original Wolff-Alport processing buildings shown in Figure 1-4 show relatively high gamma 
and subsurface radioactivity levels (survey areas A-2, A-3, and A-4, Jarabacoa Deli Grocery 
Corp at 1125 Irving Avenue, Primo Auto Body at 1127 Irving Avenue, and S&M Construction at 
1129 Irving Avenue, respectively).  This is discussed further in Section 3.5. 

N
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3.4  Determination of Soil Sampling Locations 

Locations for both interior and exterior soil sample collection were determined based on the 
surface gamma readings shown in Figures 3-2 and 3-3, historical information, and professional 
judgment.  Both hot spots and moderate spots were chosen as well as a few near-background 
spots under which deeper contamination was suspected.  21 surface soil samples (exterior) and 
28 subsurface samples (14 interior and 14 exterior) were collected.  One sewer sample was also 
collected. 
 
The subsurface samples were collected using a GeoprobeTM system with a 2” diameter soil core 
to depths ranging from 10 to 20 feet.  After extraction from the ground, the soil cores were laid 
out on plastic sheeting until the remaining borehole was gamma logged.  A Ludlum 44-62 
scintillation probe was used to perform the logging in 6” depth increments.  When the depth at 
which the maximum gamma reading was determined, the radioactivity in the corresponding core 
section (laying on the plastic sheeting) was confirmed with a Ludlum 44-9 GM probe to account 
for possible core compaction.  The core section corresponding to the maximum gamma logging 
depth was collected in a sample container. These samples were analyzed via gamma 
spectroscopy at the laboratory.  The subsurface sampling locations are shown in Figure 3-4.   
 
Locations for surface samples were chosen in areas in which core sampling was not performed 
due to obstructions or to further investigate elevated gamma readings. All surface samples were 
collected outdoors because all interior areas were covered in concrete, the presence of which 
could impede the detection of contamination. The surface sampling locations are shown in 
Figure 3-5.    
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Figure 3-4 – Subsurface Soil Sampling and Gamma Logging Locations 

 

N 
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Figure 3-5 – Surface Soil Sampling Locations  

 

N 
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3.5  Results of Soil Sampling and Gamma Logging 
 
The results of gamma spectroscopic analysis of surface and sub-surface soil samples are shown 
in Table 3.2 along with the depth of sample collection.  The results are color-coded, showing 
thorium concentrations as red if readings were > 55 pCi/g above background, brown if reading 
were 5 to 55 pCi/g above background, and black if readings were < 5 pCi/g above background. 
The use of 55 pCi/g was an arbitrary value used to indicate a level that is substantially above 
background and to enhance the readability of the map. Based on background levels in the Long 
Island area (0.5 – 1.0 pCi/g Th-232), a value of 1 pC/g is assumed for the site. Therefore, for 
example, a result of 5.6 pCi/g is considered to be less than 5 pCi/g above background and would 
be colored black in Table 3.2.   
 
The results of gamma logging measurements are shown in Table 3.3.  The results are color-
coded, showing the highest gamma logging levels (> 500 µR/hr) in red that approximate thorium 
concentrations > 55 pCi/g , intermediate gamma logging levels (45 µR/hr to 500 µR/hr) in brown 
that approximate thorium concentrations from 5 to 55 pCi/g above background, and black < 45 
µR/hr, approximating <5 pCi/g above background.  (These correlations between µR/hr in a 
gamma logging manhole to the surrounding thorium concentration in soil were developed in the 
investigators’ past work at other thorium-contaminated sites2.  Such correlations and estimates of 
radionuclide concentration in soil are very approximate and thus have uses limited to scoping 
surveys and other specialized investigations.) 
 
A graphical representation of the soil and gamma logging results is displayed on the site map in 
Figure 3-6.  The color-coding shows thorium concentrations as red if > 55 pCi/g, orange: 5 to 55 
pCi/g, green: < 5 pCi/g above background, green with red dot: < 5 pCi/g above background with 
hot gamma log. The red dotted line/circle identifies the area of deep contamination and the green 
with red dot 
 
 

                                                 
2 A gamma logging study conducted at the WGGM Superfund site resulted in a downhole gamma exposure rate to 
soil concentration factor of 5.3 uR/hr per pCi/g Ra-226+Th-232 series concentration.  This factor applies to 
homogenous concentrations in a volume of soil.  Inhomogeneities would cause significant uncertainties in estimates 
of radionuclide concentrations from gamma logging data. 
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Figure 3-6 – Graphical Representation of Soil Sample Analysis Results   
 
 
 

 

N 
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Discussion: 
 
Areas affected by FWACC waste tailings  
 
The depth, concentration range, and appearance of contamination are fairly similar under survey 
areas B-3 (Irving Avenue and Moffat Street), B-2 (the rail spur), and A-5 / A-6 (the former 
storage yard, 1129 and 1133-1139 Irving Avenue, now the Arctic Glacier Losquadro Inc. 
warehouse at the southern end of the building). The appearance of the material in the 
contaminated soil layer appears to be a black or gray, ash-like material, undoubtedly the waste 
tailings from the FWACC operations.  The depth of contamination is typically within the top 1 to 
4 feet of the surface and is due to surface deposition of tailings.   
 
Areas affected by FWACC process thorium 
 
Deeper contamination exists under the original Wolff-Alport buildings (Jarabacoa Deli Grocery 
Corp at 1125 Irving Avenue and Primo Auto Body at 1127 Irving Avenue) down to 15 to 20 feet 
or more, with thorium concentrations ranging from 100’s to 1100 pCi/g.  Observations of soil 
cores and measurement results indicate that the upper-most 4 feet of contamination appears to be 
similar tailings as was observed over the rest of the Site.  However, there is a lens of deeper 
contamination at about 8 to 10 feet in depth.  It is interesting to note that no tailings or ash-like 
material is visible in the deep cores, only native sand containing high radioactivity levels 
sometimes in a relatively thin band (see Table 3.3 - Gamma Logging Results, Manholes A3-B, 
A3-A, A2-A and A2-B.)   
 
Manhole A2-A, in particular, shows high levels in the top 4 feet, a lens at 8 - 9 feet, and then 
moderately elevated readings down to 20 feet and probably deeper.  This deep contamination 
below 4 feet appears to be due to soluble thorium leaching down through the sand rather than the 
burial of tailings.  An acidic odor was also noticeable near some of the cores.  It is possible that 
releases from the former thorium purification process occurred.  Such processes normally use 
strong acids, such as nitric or hydrofluoric acid, to dissolve and purify the metals of interest and 
documents from DOE identified sulfuric acid in the process used by Wolff-Alport.   
 
A very approximate estimate of the real extent of deep contamination (> 8 feet deep) under the 
original Wolff Alport processing building is also shown in Figure 3-6 as a dotted red circle.  Also 
shown is the other location of deep contamination, the sewer down the middle of Irving Avenue.   
These very rough estimates of the area of deeper contamination are only provided as a guide for 
discussion.  Further sampling would be necessary to properly delineate and quantify the 
contaminated volume of soil.  
 
1127 Irving Avenue, Jarabacoa Deli Grocery Corp Basement 
 
The building presently housing the delicatessen on the corner of Cooper Avenue and Irving 
Avenue (1125 Irving Avenue, Jarabacoa Deli Grocery Corp) is the only structure on the block 
with a basement.  Because it was constructed before operation of the FWACC, buried tailings 
were not expected as was confirmed by the generally low gamma levels there.  However, the 
building’s basement is adjacent to the contaminated soil under the FWACC Kiln-Vat Building.  
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The adjacent contamination is detectable via gamma measurement at one spot along the southern 
brick wall.  A sub-slab soil sample (A1B) collected near the wall showed an acceptable thorium 
concentration but a slightly elevated gamma logging level, possibly detecting nearby 
contamination not yet reaching the soil at that spot.  Another sample, A1A, collected from soil in 
a manhole used as a floor drain, showed both an elevated thorium concentration (21 pCi/g) and 
elevated gamma logging reading.  It is not clear whether the source of this elevated reading is 
migration from the adjacent Kiln/Vat Building or prior backwash from the sewer system. 
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Table 3.2 - Surface and Subsurface Soil Analysis Results 
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Table 3.2 – continued 
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Table 3.3 - Gamma Logging - Downhole Gamma Exposure Rate (µR/hr) 
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3.6  Interior Surface Contamination Measurements 

Selected building surfaces (mainly floors) were measured for the presence of removable and 
fixed alpha contamination.  Smear samples were collected in survey areas A-1 through A-7, 
detailed in the table below: 
 

Survey 
Areas 

Description Address Approx.  
Width (ft) 

A-1 Jarabacoa Deli Grocery Corp (basement)  1125 Irving Ave 25 
A-2 Primo Auto Body, (storage area) 1127 Irving Ave 20 
A-3 Primo Auto Body (body shop) 1127 Irving Ave 25 
A-4 S&M Construction (warehouse) 1129 Irving Ave 20 
A-5 Arctic Glacier Losquadro, Inc. (warehouse) 1129 Irving Ave 35 
A-6 Arctic Glacier Losquadro, Inc. (warehouse) 1129 Irving Ave, 

1133-39 Irving Ave 
75 
40 

A-7 Primo Flat Fix, Mini Shop, K & M Auto Repair (interior areas) 1125 Irving Ave,  
15-14 Cooper Ave 

 
 

 
The results are included with the interior gamma survey results in Appendix A. 
 
Discussion: 
 
Only one (1) smear sample showed alpha results greater than background (Smear #38, 106 alpha 
dpm/100 cm2) in Primo Auto Body (survey area A-3, 1127 Irving Avenue) on the floor near a 
drain-hole.  This is approximately equal to the guideline level shown in Table 2.1.  In March, 
2010, additional smears were collected in the area to investigate this elevated result.  A repeat 
smear of the spot and seven (7) nearby smears showed no elevated levels (samples A3-1 to A3-8, 
at the end of Appendix A).  A 0.7 gram sample of dirt from the nearby floor drain was also 
collected and analyzed via gross alpha and gross beta.  No elevated concentration of radioactivity 
was found in this dirt (Sample A3-9, Appendix A).  Apparently, the original smear #38 had 
randomly picked-up particle of thorium,-bearing from the floor.   
 
Direct alpha readings of the floors also showed some detectable alpha radioactivity in a few 
areas ranging from 400 to 700 dpm/100 cm2 in area A-1 (Jarabacoa Deli Grocery Corp 
delicatessen basement at 1125 Irving Avenue) and in areas A-2 and A-3 (Primo Auto Body at 
1127 Irving Avenue).  These spots are within the maximum guideline value, 2500 dpm/100 cm2 
(listed in Table 2.1) and the entire area of each unit appears to be within the 500 dpm/100 cm2 
average guideline. 
 
The alpha activity in the Jarabacoa Deli Grocery Corp delicatessen basement at 1125 Irving 
Avenue could be due to backwash of contamination from the floor drain discussed in Section 
3.5.  The alpha activity in Primo Auto Body (1127 Irving Avenue) could be due to tracking of 
contamination from other areas of the Site or had been left from the original FWACC operation.  
The levels are low and highly fixed as is evident from the lack of removable alpha activity 
detected, other than smear #38. 
 
The other interior survey areas (A-4, S&M Construction at 1129 Irving Avenue A-5, Arctic 
Glacier Losquadro, Inc. at 1129 Irving Avenue, A-6, Arctic Glacier Losquadro, Inc. at 1129 and 
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1133-1139 Irving Avenue  and A-7, Primo Flat Fix, Mini Shop, K & M Auto Repair at 1125 
Irving Avenue and 15-14 Cooper Avenue) showed no detectable alpha activity.  These areas have 
relatively new concrete floors which are still radiologically clean.  Foot or tire tracking of 
radioactivity from other areas of the Site has not significantly occurred on these floors.   
 
The original wooden ceiling beams in area A-2 (the original kiln/vat building) appeared 
blackened and damaged due to rot or heating.  These were scanned with a Ludlum 44-9 GM 
probe.  The brick archways in kiln/vat area were also scanned.  All readings were at background.  
 
The surface contamination measurement results are shown in Table 3.4.  
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Table 3.4 – Surface Contamination Measurement Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



                                                                      New York City Department of Design and Construction 
 Final Radiological Scoping Survey 
  Former Wolff-Alport Chemical Corporation Site - Queens, NY 
 

Louis Berger & Assoc., P.C. 41 August 23, 2010 
DDC CAPIS ID No. BEGS 2008007  Work Order Letter No. 5520-LBA-2-6013 

 
Table 3.4 – continued 
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3.7  Radon / Thoron Measurements 
 
Radon-222 and Radon-220 integrated concentration measurements were performed using 
Landauer Alpha Track (RadTrackTM) detectors.  The detectors’ entry ports have specialty 
membranes which allow diffusion of radon only (radon detector) or thoron + radon (thoron 
detector).  The individual thoron and radon results are calculated from each pair of detectors and 
are shown in the following table: 
 

Table 3.5 - Radon and Thoron Measurement Results 
 
Survey 
Area 

Description Radon 
Detector # 

Radon-222 
(pCi/l) 

Thoron 
Detector # 

Radon-220 
(Thoron) 
(pCi/l) 

A1 1125 Irving 
Avenue, Jarabacoa 
Deli Grocery Corp 

Basement 

4792802 1.4 ± 0.1 4808565 12.7 +- 0.4 

A2 1127 Irving 
Avenue, Primo 

Auto Body Storage 
Bay 

4792798 1.4 ± 0.1 4808548 0.8 +- 0.2 

A3 1127 Irving 
Avenue Primo 

Auto Body Main 
Work Area 

4792808 1.6  ± 0.1 4808554 1.8 +- 0.2 

Time of exposure for all alpha track detectors: 11/30/09 to 3/8/10  (98 days) 
Note: USEPA recommended guideline for radon concentration in homes:  4 pCi/liter 
 
Discussion: 
 
The main result of interest above is the 12.7 pCi/l thoron concentration in the Jarabacoa Deli 
Grocery Corp delicatessen basement at 1125 Irving Avenue.  The basement’s proximity to the 
thorium-contaminated soil on the south side of the basement, holes in its slab, and its lack of 
ventilation all contribute to the elevated thoron level.  This radon detector was hung from the 
ceiling joist near the hot water heater about 3 to 4 feet from the wall exhibiting the elevated 
gamma readings.   
 
Because the 1125 Irving Avenue, Jarabacoa Deli Grocery Corp delicatessen basement is used for 
storage, and food items are sealed/packaged, and no individual spends significant amounts of 
time there, there is not an immediate health concern.  Radon/thoron tests of the upper floors are 
recommended for future studies to determine if thoron seepage into upper floors is occurring. 
 
The low radon levels in the 1127 Irving Avenue Primo Auto Body storage and work bays are 
probably due to the poor air-tightness of these structures, thus providing fresh air to dilute the 
radon and thoron levels. 
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4.0 QUALITY ASSURANCE / QUALITY CONTROL (QA/QC) 

4.1  Soil Sample Analysis 

The soil boring samples and surface samples were collected during several sampling events 
conducted on July 23 and 24, November 12, and December 12 and 16, 2009 using the protocols 
included in the FWACC Sampling, Monitoring and Analysis Plan.  Forty nine (49) soil samples 
and one (1) sewer sample were collected.  
 
The samples collected were analyzed using HPGe gamma spectroscopy at CoPhysics 
Corporation.  The 609 kilo-electron volt (keV) gamma ray line from Bi-214 was used for 
radium-226 determination and the 911 keV line from Ac-228 was used for thorium-232 
determination.  The method used is equivalent to Method GA-01-R,”Gamma Radioassay” from 
the HASL-300 Manual (DOE, 1997), and the method is one of the EPA methods approved for 
determination of gamma emitters in drinking water.  The results listed in Table 3.2 are in units of 
pCi/g wet weight (in situ concentration).  After counting, the samples were dried and reweighed.  
The dry weights are also included in Table 3.2 should the reader wish to have information 
regarding moisture content or calculate concentration per unit dry mass. 
 
Duplicate Analysis 
 
Due to the small sample sizes and inhomogeneity of contaminants in the environment, field 
duplicate sample collection is not possible.  Therefore, duplicate testing was performed by 
reanalysis of at least 5% of the samples.  The results are shown in Table 4.1. 
 
Blank Analysis 
 
A de-ionized water sample was analyzed as the blank sample.  The results are shown in Table 
4.1. 
 
Reference (or Spike) Sample Analysis 
 
Various types of reference samples are routinely analyzed as quality control checks.  These 
include internal lab standards, IAEA and DOE intercomparison study samples, and National 
Institute of Standards and Technology (NIST) traceable standards.  The results of those checks 
performed during the FWACC analysis period are shown in Table 4.1 
 
Results of QC Sample Analysis 
 
The results of QC sample analysis shown in Table 4.1   
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Table 4.1 - Soil Analysis QC Samples 
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4.2 Instrumentation 
 
All instruments used for the scoping survey were calibrated within 1 year of use and were source-
checked on the day of use. 
 
Results of gamma scintillation measurements for surface and sub-surface locations were recorded 
in counts per minute or counts per ½ minute.  The count rate data was converted to exposure rate 
(µR/hr) using conversion factors determined during calibration to a Cs-137 gamma field in the 
laboratory.  While the energy response of gamma scintillators to Cs-137 is somewhat different than 
that of Th-232 series gamma emitters in soil, they are sufficiently similar for the purposes of a 
scoping survey.   
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Sewers  

The sewer under Irving Avenue is internally and/or externally contaminated with thorium 
extending from the Former Wolff-Alport Chemical Corporation (FWACC) connection point near 
Cooper Avenue westward to Eldert Street.  External contamination is probably due to backfill of 
sewer installation trenches with FWACC tailings or is due to leakage of contaminated water into 
the soil from inside the sewer.  Internal contamination is obviously due to residual liquid- or 
sludge-based thorium released from the FWACC. Sewer points downstream from Eldert Street 
were within normal, background levels because a greater flow of dilution water from other 
branches occurs at this point.  Sewer access points on other streets adjoining the Site (Moffat 
Street and most of Cooper Avenue) were at background levels except for the two (2) manholes on 
Cooper Avenue nearest the Site at the intersection with Irving Avenue and near the K&M Auto 
Repair Shop.   
 
At the intersection of Irving Avenue and Cooper Avenue, there is a layer of contamination about 
8 feet deep under the intersection that is not detectable from the surface.  As discussed in the 
paragraph above, this layer may have been backfilled external to the sewer during system 
maintenance or may be due to past leakage of thorium from the sewer into surrounding soil after 
being discharged from the FWACC. 
 
As a result of these findings any workers involved in excavation activities in the streets or 
manhole entry (in Irving Avenue, north of Eldert Street) should work under a Site Specific 
HASP and follow appropriate equipment decontamination procedures. The NYCDOHMH 
prepared a Worker Factsheet (included as Appendix F) for the NYCDEP which outlined 
minimum requirements. 
 

5.2 Contamination near the Ground Surface   

 
Most of the Site areas to the south, east and west of the original FWACC buildings have 
somewhat elevated gamma radiation levels due to the presence of a 1- to 4-foot thick layer of 
contaminated soil.  The appearance of the material in the contaminated soil layer is a black or 
gray, ash-like material, undoubtedly the waste tailings from the FWACC operations.  These 
tailings reside under the asphalt of Irving Avenue and Moffat Street, under the concrete slab of 
the Arctic Glacier building, and within the surface soils of the rail spur behind the property.  The 
depth of contamination is typically within the top 12” of soil under the pavement or ground 
surface, with occasional deeper areas down to 4 feet.  Cooper Avenue, to the north of the Site, 
appears to be clean other than the sewer under the Irving Avenue intersection and at a few minor 
spots in front of the K&M Auto Repair Shop.  The elevated readings on Moffat Street appear to 
drop off to background about 300 feet away from Irving Avenue.   More distant measurements 
away from the city block containing the FWACC were not performed as part of this scoping 
survey. Future testing for contamination near the ground surface beyond the block of interest is 
recommended to bound the extents of possible offsite impact. 
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5.3 Deep Contamination  

Deeper contamination exists under the original Wolff-Alport Buildings down to 15 to 20 feet or 
more, with thorium concentrations ranging from 100’s to 1100 pCi/g.  The upper-most 4 feet of 
contamination appears to be similar tailings as was observed over the rest of the Site.  However, 
the deeper contamination appears to be a more soluble, leachable form of thorium probably 
process thorium dissolved in acid.  The Department of Energy (DOE) Report on Monazite Sand, 
included in Appendix G, indicates that sulfuric acid and heat were used by Wolff Alport to break 
down monazite into its Thorium and Rare Earth components.  It is likely that the original 
FWACC building on Irving Avenue housed kilns and vats used to create liquid-based forms of 
thorium via extraction from monazite sand.   The outlines of the original brick archways through 
which material entered the process are still visible in the wall between the two Primo Auto Body 
bays, as shown in Figure 1-4.   This is a more highly mobile form of thorium contamination that 
is unlike the tailings-based, insoluble forms normally seen in most thorium-contaminated sites in 
the northeast US.   As such, further studies of ground water in the vicinity are highly 
recommended due to the apparent migration of thorium into the deeper layers.  However, 
because in New York City there are no likely ground water users in the vicinity, the performance 
of additional testing is not considered urgent from a public exposure consideration. 
 
The basement of the delicatessen (Jarabacoa Deli Grocery Corp, 1125 Irving Avenue) on the 
corner of Cooper Avenue and Irving Avenue is being affected by the adjacent bolus of thorium 
contamination under the original FWACC Kiln-Vat building.  The adjacent contamination is 
detectable via gamma measurement through the southern brick wall of the basement. A small 
amount of contamination also appears to exist under the basement slab.  It is not clear whether 
the source of this contamination is migration from the adjacent Kiln/Vat Building or was prior 
backwash from the sewer system into the sub-slab space. Regardless of the source, this 
contamination may require remediation based on future property use. Based on the results of this 
scoping survey, further studies of deep contamination are necessary to delineate and quantify the 
volume of contaminated soil.   

5.4 Radon   

Integrated radon concentration measurements in the basement of the Jarabacoa Deli Grocery 
Corp delicatessen at 1125 Irving Avenue conducted over a 3-month period indicated a 
concentration of 12.7 pCi/liter Rn-220 (thoron) and 1.4 pCi/liter Rn-222 (radon), the former 
being greater than the USEPA recommended guideline of 4 pCi/liter3. Based on the results of 
this scoping survey, further evaluations of radon and thoron are needed in occupied areas of 1125 
Irving Avenue. In addition, future studies should consider the potential for impact offsite. 
 
Both radon and thoron levels in the 2 bays of Primo Auto Body (1127 Irving Avenue) were well 
within the 4 pCi/l level probably due to the large amount of air infiltration through these older, 
poorly-sealed buildings.   

                                                 
3 The USEPA has no specific guideline for thoron levels in homes, therefore the 4 pCi/l level adopted by USEPA 
Region 2 for both radon or thoron for the cleanup level in homes associated with the Welsbach Superfund Site in 
Camden, NJ was used as a reference guideline.   
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5.5 Surface Contamination   

Surface contamination measurements in the Jarabacoa Deli Grocery Corp delicatessen at 1125 
Irving Avenue and Primo Auto Body at 1127 Irving Avenue indicated a few readings on 
concrete floors with slightly elevated, but acceptable alpha radioactivity levels.  One location in 
Primo Auto Body at 1127 Irving Avenue showed removable alpha contamination slightly higher 
than the selected radioactive contamination guideline for this survey.  However, follow-up wipe 
tests in the immediate area showed no further elevated levels.  Direct (fixed) alpha readings 
showed a few spots above background in the Jarabacoa Deli Grocery Corp delicatessen basement 
and Primo Auto Body, but the readings were within the selected maximum fixed alpha guideline 
level.  These low-level contamination readings were probably due to foot tracking or water based 
migration of thorium from soils to the concrete surfaces.  Floors in the remainder of the buildings 
have relatively new concrete or have been painted and have not yet experienced thorium 
migration or tracking from other parts of the Site.   Based on the results of this scoping survey, 
further testing for surface contamination is not necessary. 
 

5.6 General Summary  

The Site contains relatively high levels of thorium contamination in soil extending to a depth of 
20 or more feet directly under the original FWACC buildings (1127 Irving Avenue, Primo Auto 
Body, and 1125 Irving Avenue, Jarabacoa Deli Grocery Corp; Office; Primo Flat Fix; Mini 
Shop).  The remainder of the city block surrounding the original FWACC building and some of 
the adjacent streets have underlying contaminated soil in the 1- to 4- foot depth range due to 
deposition of ash-like waste tailings spread out from the former operation.   
 
The sewer line leading away from the FWACC has internal contamination extending four (4) 
blocks downstream.  Some of the soils external to the sewer line are also contaminated due to 
sewer leakage or backfill with tailings during past maintenance excavation.  There are currently 
no radiological hazards to workers at the Site, though sewer and excavation workers should 
abide the recommendations in Section 5.1 for Sewers.    The Site will need substantial excavation 
to accomplish remediation, based on future site usage and federal cleanup requirements from 
sites similar types of contamination.     
 
Further studies of ground water in the vicinity are highly recommended due to the apparent 
migration of thorium into the deeper layers, however these studies are not considered urgent 
from a public exposure consideration. Beyond further ground water investigation, further testing 
and remediation will be based on proposed future Site usage.  Based on results from this scoping 
survey study, further offsite testing is recommended.   
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Additional Smear Sample Results in the vicinity of Smear #38: 
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APPENDIX B 

RAW DATA AND CALIBRATION CERTIFICATES 
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 EXECUTIVE SUMMARY 
 
Department of Health and Mental Hygiene (DOHMH) and New York State Department of 
Environmental Conservation (DEC) performed radiation surveys of the former Wolff-Alport 
Chemical Corporation located at 1127-1129 Irving Avenue at the Brooklyn/Queens border.  
DEC performed surveys and some soil sampling in outdoor areas surrounding the site and 
DOHMH performed surveys inside three of the buildings that were part of the Wolff-Alport 
operation. These surveys were performed in order to confirm previously reported findings of 
radioactive contamination at this site that may have resulted from the activities performed by 
Wolff-Alport in the 1940s and early 1950s and to determine whether a full site assessment 
would be necessary.  
 
Findings by both DEC and DOHMH confirmed excess radiation levels in areas surrounding the 
buildings involved and in the buildings themselves, corroborating earlier surveys. Some 
readings ranged from 2 to 1000 times normal background levels, with the highest being in a 
sewer located in front of 1125 Irving Avenue. Limited soil sampling behind these buildings also 
indicated that contamination could be extensive, especially as one moved closer to the rear 
building entryways.  
 
The preliminary surveys conducted by DOHMH and DEC are not of sufficient scope to allow 
either agency to make definitive statements about health consequences to members of the 
public or to workers at these locations. However, based on the readings obtained outside, it is 
unlikely that members of the public would spend enough time at or over the areas identified in 
the surveys to exceed the radiation exposure limits permitted by the New York City Health Code 
from licensed activities. (While these sites are not licensed by DOHMH, the exposure limits are 
used as criteria for unlicensed activities as well.) The preliminary dose assessment calculations 
were completed with radiological measurements obtained in the Primo Auto Body facility. 
Presumed work practices indicate that exposures to employees may exceed the yearly limits to 
members of the public permitted by the Health Code. 
 
Based on the confirmatory findings of radioactive contamination at the former Wolff-Alport site, 
both agencies recommend a formal site assessment be done for the impacted buildings and the 
surrounding outdoor areas. The assessment should include: 

1. Steps are taken to reduce exposure to individuals working in areas found to have 
elevated radiation levels. Actions may include identifying these areas so that workers do 
not spend time on or near them and using shielding material for those areas that must 
be utilized. (Time, Distance, Shielding) 

2. A detailed determination of radon and thoron concentrations within the buildings and the 
extent and depth of thorium contamination in the walls and under the cement floors; 

3. A detailed dose assessment for current employees of Primo Auto Body, LJ Ironworks, 
and Losquadro Ice Company; 

4. A detailed determination of the nature and extent of the radiologically contaminated soil 
surrounding the buildings including depth of contamination and volume of soil involved; 

5. A determination of the extent (if any) of contamination migration from the site; and 
6. Recommendations for the steps necessary to decontaminate and remediate the affected 

buildings, surrounding area and the one sewer line having excess radiation levels. 
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1.0 INTRODUCTION 
In an effort to produce a citywide ground level radiation background map, the 
Department of Health and Mental Hygiene (DOHMH), Bureau of Environmental Science 
and Engineering (ESE) completed a vehicle-based background radiation survey 



throughout the city. During a portion of the survey, an above background level of 
gamma activity was detected on Irving Avenue between Cooper Avenue and Moffat 
Street on the Brooklyn/Queens border. Gamma radiation measurements peaked at 
approximately 1.5 milliRoentgen per hour (mR/hr) in the street in front of 1129 Irving 
Avenue. Local gamma radiation background is roughly 0.02 mR/hr. 
 
Through conversations with the NYS Department of Environmental Conservation (DEC) 
and the US Environmental Protection Agency (EPA), DOHMH was informed that the 
former Wolff-Alport Chemical Corporation was based at 1127 Irving Avenue. 
Documents produced by the US Department of Energy (DOE) indicate the owners of 
Wolff-Alport sold large amounts of thorium oxalate to the now defunct Atomic Energy 
Commission (AEC). 
 
1.1 Site Background 
According to federal records, Wolff-Alport operated at this location from approximately 
1920 to about 1954. About 1940, the company began importing Monazite sand from the 
Belgian Congo through the rail spur located in back of the property. Monazite sand is 
rich in thorium and rare earth elements, and the company extracted these rare earth 
elements and sold them to various commercial entities. Initially, the thorium (with 
presumably other radioactive decay daughters) was considered a waste product and 
was disposed of into the sewer. Wolff-Alport was ordered to halt sewer disposal in the 
all of 1947 by the AEC. In order to then minimize the  
waste, Wolff-Alport began concentrating the thorium  
as a precipitate and then sold the sludge to the AEC. 
 
1.2 Site Description 
The former Wolff-Alport site is located  
at 1127 Irving Avenue in an urban, light  
industrial area bordered by residential  
areas to the north and west. Immediately  
east of the former site is warehouse building  
space. Immediately west is a former  
deli/grocery that was heavily damaged by a  
fire in 2007. The rail line behind the site is  
heavily overgrown and contains a significant amount  
of illegally dumped trash. The Cemetery of the  
Evergreens borders the site to the south and  
east on the opposite side of the rail line  
(see attached figure). 
 
 
1.3 Former Land/Building Use 
Wolff-Alport terminated operations at the site in approximately 1954. Land use records 
after 1954 are extremely limited. In 1988, Lynda Knitwear occupied the site. In late 
2000, the site was used by the current rental occupants, Primo Auto Body. 
 
1.4 Current Land/Building Use 
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The building that housed the former Wolff-Alport operations appears to have been 
subdivided (access ways between the portions were sealed) at a later date. Most of the 
areas investigated during this field effort are used for storage of materials with 
limited/short term entry by individuals. The one exception is in the main working area of 
Primo Auto Body, (1127A Irving Avenue) where individuals spend their entire working 
day in the building while completing various auto repairs and bodywork. 
 
2.0 PREVIOUS INVESTIGATIONS 
Previous investigations at the site have been limited. Below is a summary to date: 

 
• DOE, Office of Nuclear Energy - Formerly Utilized Sites Remedial Action 

Program (FUSRAP), Summary Report and Designation/Elimination Analysis, 
1984 – Report claimed that Wolff-Alport’s main operation was the production of 
rare earths materials and the that sale of thorium to AEC was incidental. The 
report states that AEC was aware that Wolff-Alport was discharging to the sewer 
in 1947, and based on the quantity of material processed at the facility, this 
evidence suggests the possibility of sewer contamination and that further 
investigations may be warranted to assess the potential for radiological 
contamination at the site.  

 
• Combined investigation between the EPA and the DOHMH, in February 1988 – 

confirmed the presence of radiological contamination at the site. It was 
determined during this investigation that further characterization of the site would 
be necessary to determine the extent of the contamination, including the building 
sanitary sewer laterals at the site. The surveys detected elevated gamma activity 
both outside and inside the structure with peak measurements of 1 mR/hr near 
the rear of the building. At the time it was concluded that the levels were below 
the regulatory limit and therefore did not pose a danger to workers or members of 
the general public. 

 
• Combined investigation between the DEC and the DOHMH, October 2000 – Also 

confirmed the presence of radiological contamination at the site.  
 
 
 
3.0 FIELD INVESTIGATION METHODOLOGIES 
On May 3, 2007 staff from Office of Radiological Health (ORH) completed a site 
reconnaissance to determine approximate manpower requirements and examine site 
logistics and layout and to examine work practices, habits and general day-to-day 
activities of workers in the businesses now occupying the former Wolff-Alport location. 
On May 3, 5 and 6, 2007, staff from ESE and ORH conducted a joint preliminary 
investigation with the DEC to further ascertain the extent of radiological contamination 
both on-and off-site. EPA was on hand to provide technical assistance. During previous 
conference calls between the agencies, it was decided that DOHMH would be 
responsible for surveying the indoor areas on-and off-site and DEC would be 
responsible for outdoors areas. EPA would act as observers. Table 1 summarized all 
agency responsibilities. 



 
TABLE 1 

AGENCY SITE INVESTIGATION RESPONSIBILITIES 
NYC DOHMH 
RESPONSIBILITIES 

NYC DEP 
RESPONSIBILITIES

NYS DEC 
RESPONSIBILITIES

EPA 
RESPONSIBILITIES 

• Indoor survey 
• Initial indoor air 

testing 

• Manhole access • Outdoor 
public/private 
surveys 

• Soil sampling 
and analysis 

• Sample analysis 
support, if 
needed  

 
3.1 Building Nomenclature and Identification 
In order to survey the large, relatively open storage areas accurately, the field crew 
used existing interior building layouts (interior wall layouts) to subdivide the areas to be 
surveyed into manageable sized areas. However, upon examination of the interior 
layouts it was determined the subdivided areas did not always correlate with physical 
mailing address (portions of two separate buildings each had the same mailing 
address).  DOHMH therefore examined historical reports for the properties in question 
such as; Certificates of Buildings, various mapping databases, local business listings, 
the NYC Department of Planning’s Tax Lot database and spoke to property owners 
themselves.  All of these areas produced conflicting reports on actual property 
addresses.  With no further information available, DOHMH writes this report knowing 
address information may be conflicting.  Therefore in order to avoid confusion in reading 
this report with regard to identification of survey areas, nomenclature and identification 
was revised in the field and was designed based on a number of factors including; the 
physical mailing address of each entity as supplied by the building owners and the 
relative locations of the subdivided buildings.  The building identification was developed 
using the physical mailing address with an alphanumeric identification. A designation of 
A and B was inserted into the identification for subdivided buildings with similar mailing 
addresses. Building identification is as follows:  
 
 
 
 
 

 Former Deli/Grocery (physical address 
unmarked)   
– 1125 Irving Avenue 
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 Primo Storage Area (physical address unmarked) 
 – 1127 Irving Avenue 

 



 
 
 
 

 
 

 Primo Body Shop  
– 1127A Irving Avenue 

 
 
 
 
 
 

 LJ Ironworks  
– 1129 Irving Avenue 

 
 
 
 

 
 

 Losquardo Large West (physical address 
unmarked) 
 – 1129A Irving Avenue 

 Losquadro Large East (physical address 
unmarked)  
- 1129B Irving Avenue 

 Losquadro (physical address unmarked)  
- 1139 Irving Avenue 

 
 
For a listing of building nomenclature based on Department of City Planning Tax Lot 
files, please refer to map “Wolff Alport: Property Information” on page 8 of this report.
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3.2 Survey Equipment 
All indoor surveys were conducted with a Ludlum model 2241 scaler/ratemeters 
with a Ludlum model 44-2 (1-inch by 1-inch sodium iodide scintillation detector). 
Outdoor surveys were completed with a Ludlum model 2221 scaler/ratemeters 
with a Ludlum model 44-10 (2-inch by 2-inch sodium iodide scintillation detector). 
Sewer surveys were completed with a Ludlum model 77-3 Stretch Scope 
(Teledetector). Radon measuremtns were collected with a Thermo Alpha-7 
Continuous Air Monitor. The table below lists unique specifications for each 
detector used during the investigation. 
 

TABLE 2 
FIELD INVESIGATION EQUIPMENT 

DOHMH ID MODEL 
NUMBER 

SERIAL NUMBER DATE OF LAST 
CALIBRATION 

Unit C Ludlum 2241 
Ludlum 44-2 

198229 
PR204877 

May 12, 2006 

Unit L Ludlum 2241 
Ludlum 44-2 

228243 
PR246154 

September 29, 2006 

Unit M Ludlum 2241 
Ludlum 44-2 

228166 September 29, 2006 

 Thermo Alpha-7 245 June 1, 2006 
NYS DEC 
ID 

MODEL 
NUMBER 

SERIAL NUMBER DATE OF LAST 
CALIBRATION 

DEC # 19 Ludlum 2221 
Ludlum 44-10 

183981 
PR195161 

December 19, 2006  

Teledetector Ludlum 77-3 48480 March 30. 2007 
 
The Q/C procedures for each instrument were performed in the office, prior to 
and after the surveys in the field.   
 
3.3  Survey Methods 
Previous investigations conducted at the site indicated various levels of gamma 
radiation above background at the site and in the buildings adjacent to the site. 
Walk-through surveys were conducted first to determine approximate waist 
height gamma exposure levels throughout each building. When large expanses 
of elevated gamma radiation were detected, the building (or subdivided area) 
would then be subject to a more detailed investigation to estimate the 
approximate percentage of area potentially impacted by contamination. 
 
3.3.1 DOHMH Methodologies 
 
3.3.1.1 Walk-Through Surveys 
An initial walk-through of all buildings was completed to determine which 
buildings, or portions of buildings, have elevated gamma measurements.  The 
initial walk-through was conducted at one meter (waist height) above the floor 
using the detectors outlined in Table 2. Radiological data collected during this 
portion of the investigation were recorded onto sketches of the building. When 
large expanses of elevated gamma radiation (approximately 2 to 3 times 
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background) were detected in any building or portion of each building, the entire 
building was then fully characterized as described in Section 3.3.1.2. 
Radiological hot spots were marked as such to minimize the amount of re-
surveying needed. 
 
3.3.1.2 Gridded Surveys 
In order to fully characterize the indoor areas, systematic surveys were 
conducted based on 5-foot by 5-foot grid with measurements collected at each 
node in the grid and where gridlines intersect with a surveying obstacle or a wall. 
Near-contact floor measurements were collected using the detectors outlined in 
Table 2. Once completed, these surveys were used to complete the indoor 
radiation contour maps and these in turn were used to determine the likely areas 
for soil contamination under the building. 
 
3.3.2 NYS DEC Methodologies 
 
3.3.2.1 1125 Irving Avenue (‘vacant’ from Map 1.0) – Sidewalk on the 
Cooper Avenue Side  
The sidewalk along the side of 1125 Irving, along Cooper Avenue, was surveyed. 
Approximately 12 feet out from the building, and about 10 feet from the 
intersection of Cooper 
and Irving Avenues, an 
area of elevated count 
rates was delineated as 
7.6 feet long (along 
Cooper Avenue) and 4.6 
feet wide.  The gamma 
count per minute 
measurements ranged 
from approximately 
36,000 to 56,000 cpm.  
These measurements 
are more than 2.5X 
background.  NYC 
DOHMH staff confirmed 
elevated radiation levels 
with their exposure rate 
meters 
       Map 1.0 
 
3.3.2.2 1125 Irving Avenue - Sidewalk on Irving Avenue 
On the Irving Avenue side of building 1125, the sidewalk in front of the building 
was surveyed.  The grocery store that operated in this building is closed.  There 
was a fire, and the building is now boarded up.  Elevated measurements were 
found on the steps leading into the building and on the sidewalk in front of the 
steps.  This area was delineated to be about 6 feet long (parallel to the curb) by 
5.5 feet wide.  The count rates ranged from 65,350 to 135,200 cpm.  Count rates 
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increased as the street was approached, with the highest readings obtained at 
the curb. 
 
3.3.2.3 1127 Irving Avenue - Sidewalk on Irving Avenue  
(‘Figure #1’ from Map 1.0 above) 
The sidewalk in front of the auto body shop (1127 Irving Avenue) was surveyed.  
Elevated count rates were found in front of the door to the shop.  At the entrance, 
the count rates were approximately 72,000 cpm and as one moved toward the 
street, the count rates increased.  The highest count rate was about 205,000 
cpm, near the street.  These rates were confirmed by staff from EPA using a 
similar NaI detector. 
 
3.3.2.4 1129 Irving Avenue - Sidewalk on Irving Avenue 
(‘Figure#4’ from Map 1.0 above) 
The sidewalk in front of the ice making shop (1129 Irving Avenue) was surveyed.  
At the entrance to the building, the count rates were approximately 130,000 cpm. 
Again, as one moved toward the street, the count rates increased significantly.  
The highest count rates were up to 448,000 cpm. These readings were also 
confirmed by the NYC DOHMH and EPA staff. 
 
3.3.2.5 Survey of Yard Behind Buildings on Irving Avenue  
(see Map 1.0) 
The surveyors entered the backyard between 348 Moffat Street and 1133 Irving 
Avenue, through a gate in the fence.  Waste and discarded items had been 
dumped here, so the survey was limited to the path through the debris. This path 
was a few feet higher in elevation than the land to the west, and appeared to be 
the bed of a rail spur coming off of a Long Island Railroad line, which runs 
northeast of the site. Walking along the spur in the area behind 1133 Irving, 
count rates ranged from 15,000 to 20,000 cpm.  A sample was collected at a 
point where the count rate was about 20,000 cpm, which was above the 
screening level (see figure on page 9).  Beyond that point, count rates were 
12,000 to 13,000 cpm. The survey continued for about 100 feet, along the path, 
with no significant increases in the count rates.   Surveying was suspended at 
that point, and resumed further north of the rail spur bed, behind 1129 Irving 
Avenue (see figure on page 9). As the back door of 1129 Irving Avenue was 
approached, count rates steadily increased, from about 24,000 cpm just off the 
rail spur bed, to 390,000 cpm, two feet from the building.  A surface soil sample 
was collected at that location (see figure on page 9).  The area to the south of the 
doorway was surveyed.   Count rates within 10 feet of the building were in the 
range of 200,000 to 350,000 cpm, with the higher count rates closer to the 
building and the door.   
Behind 1133 Irving Avenue, count rates decreased with distance from 1129 
Irving, to 127,000 cpm about ten feet south of the wall between the two buildings.  
Further south, behind 1133 Irving, count rates increased as the surveyors 
approached a bricked-up opening that appeared to have once been an overhead 
doorway.  In front of the former doorway, count rates were in the range of 
174,000 to 198,000 cpm, and in one spot, 250,000 cpm.  A few feet beyond the 
doorway, the count rate decreased to 126,000 cpm. Farther from the doorway, 
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and twenty feet from the southern edge of 1133 Irving, the count rate was 60,000 
cpm.  
 
3.3.2.6 Sewer Surveys 
Three sewer manholes were opened by NYC DEP and measurements were 
taken with the Teledetector, at selected distances below street level. The probe 
was held within two inches of the wall. The readings are presented in Table 2.  
 
Manhole 1 was a few yards southeast of the intersection of Irving Avenue and 
Cooper Avenue, in front of 1125 Irving (see figure on page 9). The inside surface 
was crusted with a granular material, all the way down to the bottom.  Sewage 
was flowing about 9 feet below the street level.  This was the only manhole in 
which measurements exceeded 0.2 mR/hr. The maximum measurement was 4 
mR/hr, seven feet below street level in area less than six inches by six inches, on 
the southwest side of the manhole.   
 
Manhole 2 was on Moffat Street, in front of 338 Moffat (see figure on page 9). 
This manhole was dry, and the inside was clean brick, with no granular deposits.  
All readings were 0.2 mR/hr or less. 
 
Manhole 3 was on Irving Avenue, north of the intersection with Cooper Avenue 
(see figure on page 9).  Sewage was flowing at 11 feet below street level. There 
was some granular material clinging to the sides, but it was not thick or 
extensive.  All readings were 0.1 mR/hr or less. 
 

 

 
TABLE 3 

SURVEY OF SEWER ACCESS STRUCTURES 
 

MANHOLE #1 MANHOLE #2 MANHOLE #3 
 

IRVING AVE, S OF 
COOPER AVE 

IRVING AVE, N OF 
COOPER AVE 

MOFFAT ST. 

 
FEET 

BELOW 
STREET 
LEVEL 

 
MR/HOUR FEET 

BELOW 
STREET 
LEVEL 

MR/HOUR FEET 
BELOW 
STREET 
LEVEL 

 
MR/HOUR 

 
0.5 

 
 ≤0.2 2  ≤ 0.1 0 

 
0.05 - 0.15 

 
2 - 2.5  

 
0.25 3  ≤ 0.1 1 

 
0.05 -  0.1 

 
4 

 
0.3 6 0.05 - 0.2 3  

 
0.05 -  0.1 

 
7  

 
4  9  0.05  6 

 
0.1 

 
9 

 
0.4 - 0.7   11 

 
0.1 
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4.0 FIELD INVESTIGATION RESULTS 
 
4.1 Indoor 
 
4.1.1 Former Deli/Grocery – 1125 Irving Avenue 
This building sustained damage during a structure fire in early 2007. As such, no 
surveys were completed in the building at the time of the investigation. 
 
4.1.2 Primo Storage Area – 1127 Irving Avenue 
This portion of the building was full of automobiles in various states of disrepair, 
with a large majority of the vehicles being used for scavenged auto parts. 
Approximately 25% of the floor space was available for near-contact gamma 
survey. As such, the grid lines were shifted in order to facilitate surveying of the 
area. Numerous brick archways in the interior wall on the right side have been 
bricked closed, restricting access to 1127A Irving Avenue (east side). The floor 
was composed of concrete, and in general the floor appeared to be structurally 
sound and in good condition. No evidence of floor drains was noted. However a 
sewer cleanout was found in the front portion of the building. 
 
During the investigation it was noted that occupancy of this portion of the building 
was extremely limited, with one individual occasionally entering to 
remove/retrieve auto parts from the building. Typical use of this portion of the 
building has changed substantially since the previous investigation completed in 
1988. 
 
Due to the large number of measurements above background detected during 
the walk-through survey, this portion of the building was surveyed using a 
systematic grid system as described in Section 3.3.1.2. A large portion of the 
near contact measurements (approximately 90%) was above background (see 
Figure 1). There appeared to be three large areas of elevated exposure 
measurements; one in the center – right side, at approximate maximum of 0.7 
mR/hr (previously identified as in a closet during the EPA investigation), an area 
adjacent to the roll down door of an approximate maximum of 0.2 mR/hr, and an 
area near the rear exterior wall of the building at an approximate maximum of 0.2 
mR/hr. Survey of the subgrade sewer clean-out located in the hot spot adjacent 
to the roll down door indicated a maximum measurement of 1 mR/hr on contact 
with the vault walls on all sides. The brick-lined vault is approximately 3 feet by 2 
feet and approximately 2 feet deep. 
 
4.1.3 Primo Auto Body Shop – 1127A Irving Avenue 
This portion of the building is Primo Auto Body’s main working area. At the time 
of the investigation, work being performed at the site was auto body repair, auto 
body painting and general automotive repair. An interior wall composed of 
concrete masonry units (CMU) divided the area into two separate workspaces. 
The building contained a small office area and a small water closet with limited 
working plumbing and wastewater piping. The floor was composed of concrete, 
and in general the floor appeared to be structurally sound and in good condition. 
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No evidence of floor drains was noted. There was a working door leading to the 
railroad right-of-way in the rear exterior wall.  
 
During the investigation it was noted that this portion of the building was 
occupied by approximately six employees. Most employees completed their work 
in the standing position, however, during the investigation it was noted that 
employees were required to lay or sit directly on the floor to complete certain 
wheel and undercarriage repairs (no hydraulic auto lifts were noted). Typical use 
of this portion of the building has changed substantially since the previous 
investigation completed in 1988. 
 
Due to the large number of measurements above background detected during 
the walk-through survey, this portion of the building was surveyed using a 
systematic grid system as described in Section 3.3.1.2. Large portions of the 
near contact measurements (approximately 90%) were elevated above 
background (Figure 2). There appeared to be two large areas of elevated 
exposure measurements; one in the center of the area, at approximate maximum 
of 0.2 mR/hr and an area adjacent to the exterior roll down door of an 
approximate maximum of 0.3 mR/hr. No subgrade sewer cleanout was noted in 
the area. A small office for the shop is located on the right side of the area near 
the exterior roll up door, where maximum near-contact measurements peaked at 
0.2 mR/hr. 
 
4.1.4 LJ Ironworks – 1129 Irving Avenue 
This portion of the building is LJ Ironworks manufacturing area. At the time of the 
investigation, the rear portion was used to manufacture (weld) wrought iron 
fence/gates. The front portion of the building is used for parking three trucks. The 
building contained a small office area and small water closet with limited working 
plumbing and wastewater piping. The floor was composed of concrete, and in 
general the floor appeared to be structurally sound and in good condition. No 
evidence of floor drains was noted. There was a working door leading to the 
railroad right-of-way in the rear exterior wall. 
 
During the investigation it was noted that this portion of the building was 
occupied by approximately two employees. One employee was in the rear of the 
building, the other was sitting at a desk for an extended period of time in the 
office. Typical use of this portion of the building has changed substantially since 
the previous investigation completed in 1988. 
 
Due to the large number of measurements above background detected during 
the walk-through survey, this portion of the building was surveyed using a 
systematic grid system as described in Section 3.3.1.2. Large portions of the 
near contact measurements (approximately 85%) were elevated above 
background (Figure 3). There appears to be one large area of elevated exposure 
measurements throughout most of the front portion of the building. Exposure 
rates peaked at approximate maximum of 0.2 mR/hr. No subgrade sewer 
cleanout was noted in the area. A small office for the shop is located on the left 
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side of the area near the exterior roll up door, where maximum near-contact 
measurements peaked at 0.1 mR/hr. 
 
4.1.5 Losquardo Large West  – 1129A Irving Avenue 
This portion of the building is one of three storage areas used by Losquadro Ice. 
At the time of the investigation, the building was used for storage of vending ice 
freezers, pallets of plastic bags and calcium chloride (raise the freezing point of 
ice?).  A portion of the floor was depressed (sump area) with a number 2 fuel oil 
truck parked in the sump area. Minor amounts of fuel oil were spilled in some 
areas of the building.. The floor was composed of concrete, and in general the 
floor appeared to be structurally sound and in good condition. No evidence of 
floor drains was noted, but a sewer cleanout was found in the front portion of the 
building. 
 
During the investigation it was noted that occupancy of this portion of the building 
was extremely limited, with one individual occasionally entering to remove a 
pallet of materials from the building. Typical use of this portion of the building 
probably has not changed since the previous investigation completed in 1988. 
 
A Thermo Alpha-7 continuous air monitor (CAM) was set up in this building to 
monitor the concentration airborne radionuclides. After a 4-hour run, the 
spectrum of detected alpha emitters appeared normal. However, it should be 
noted that a large bay door was open during testing which did allow movement of 
outside air into the building. 
 
The walk-through survey of this portion of the building indicated two small areas 
of elevated exposure. One area was detected along the wall on the left side of 
the building (rear portion) and another spot was detected along the rear wall 
adjacent to the left side. Peak approximate measurements for both spots were 
0.3 mR/hr. The front portion of the building had an average exposure rate of 0.03 
to 0.05 mR/hr. The rear portion of the building had an average exposure value of 
0.02 to 0.03 mR/hr (Figure 4). Survey of the subgrade sewer cleanout indicated 
maximum contact measurement of 0.2 mR/hr on the vault walls on all sides. The 
vault is approximately 3 feet by 2 feet and approximately 3 feet deep.  
 
4.1.6 Losquadro Large East - 1129B Irving Avenue 
This portion of the building is the second of three storage areas used by 
Losquadro Ice. At the time of the investigation, the building was used for storage 
of pallets of plastic bags.  The floor was composed of concrete, and in general 
the floor appeared to be structurally sound and in good condition. No evidence of 
floor drains was noted, however a sewer cleanout was found in the front portion 
of the building. 
 
During the investigation it was noted that occupancy of this portion of the building 
was extremely limited, with one individual occasionally entering to remove a 
pallet of materials from the building. It is not known if the typical use of this 
portion of the building has changed since the previous investigation completed in 
1988. 
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The walk-through survey of this portion of the building did not indicate any areas 
of waist-level exposure above twice background. The front portion of the building 
had an average exposure rate of 0.03 to 0.04 mR/hr. The rear portion of the 
building had an average exposure value of 0.02 to 0.03 mR/hr (Figure 4). Survey 
of the subgrade sewer cleanout indicated a maximum contact measurement of 
0.2 mR/hr of the vault walls on all sides. The vault is approximately 3 feet by 2 
feet and approximately 2 feet deep. This was the first known radiological survey 
performed in this portion of this building.  
 
4.1.7 Losquadro - 1139 Irving Avenue 
This portion of the building is the third of three storage areas used by Losquadro 
Ice. At the time of the investigation, the building was used for storage of vending 
ice freezers and pallets of plastic bags.  The floor was composed of concrete, 
and in general the floor appeared to be structurally sound and in good condition. 
No evidence of floor drains or sewer cleanouts was noted. 
 
During the investigation it was noted that occupancy of this portion of the building 
was extremely limited, with one individual occasionally entering to remove a 
pallet of materials from the building. It is not known if the typical use of this 
portion of the building has changed since the previous investigation completed in 
1988. 
 
The walk-through survey of this portion of the building did not indicate any areas 
of waist-level exposure above twice background. The front portion of the building 
had an average exposure rate of 0.03 to 0.04 mR/hr. The rear portion of the 
building had an average exposure value of 0.02 to 0.03 mR/hr (Figure 4). Survey 
of the subgrade sewer cleanout indicated maximum contact measurement of 0.2 
mR/hr on contact with the vault walls on all sides. The vault is approximately 3 
feet by 2 feet and approximately 2 feet deep. This was the first known 
radiological survey performed in this portion of this building.  
 
 
 
 
 
 
 
 
 
 



 

  17 -17 -



 

  18 -18 -

4.2 Outdoors 
  
4.2.1 Analytical Results 
The two soil samples were analyzed by gamma spectroscopy on the 
Department’s Canberra Reverse Electrode High-Purity Germanium Detector, 
using Genie 2000 MCA software.  These were screening-level analyses, 
performed to identify the radionuclides present and obtain an estimate of the 
concentrations. The results are presented in Table 2. Sampling locations are 
presented in Figure 5.  
 

 
TABLE 4 

ANALYTICAL RESULTS
 SAMPLE NO. 

5060701 
SAMPLE NO. 

5060702 
 BEHIND 1129 

IRVING AVE 
OFF MOFFAT 

STREET 
 pCi/g +/- pCi/g +/- 
K-40 N.D 8.4 0.51 
Cs-137 N.D. 0.08 0.18 
  
U series  
Th-234 N.D. 1.4 0.2 
Pb-214 40 1. 2.3 0.14 
Bi-214 39 1. 2.2 0.09 
  
  
Th series  
Ac-228 299 5. 3.9 0.13 
Ra-224 420 21 2.6 0.51 
Pb-212 283 11 4.1 0.18 
Bi-212 259 8 N.D.  
Tl-208 98 2. 1.27 0.06
N.D. = not detected  

 
 
4.2.2 Sidewalks 
The surveys of both the sidewalks on Cooper and Irving Avenues found the 
presence of residual contamination.  This finding supports the earlier survey 
reports that found residual contamination present.  
 
4.2.3 Yard Behind 1125 - 1133 Irving Avenue 
The soil directly behind 1129 Irving Avenue is clearly contaminated with 
radioactive materials. The one sample collected from the location of the highest 
count rate (390,000 cpm) contains thorium and its decay products in 
concentrations of approximately 285 pCi/g, and radium-226 and its decay 
products, in concentrations of about 40 pCi/g (the radium-226 concentration is 
inferred from the Pb-214 and Bi-214 gamma spec results). This is consistent with 
historical descriptions of the waste produced by the Wolff Alport Chemical 
Company.  The waste is widespread behind the building, and appears to be more 



 

  19 -19 -

concentrated closer to the building, and in particular, around the two doorways 
surveyed. 
 
The slightly elevated count rates along the former rail spur do not appear to be 
due to waste from Wolff Alport. Based on the analytical results, uranium and 
thorium series radionuclides, are present in equilibrium. The concentrations are 
slightly higher than found in some soils, but are commonly found in sand and 
gravel, which was probably used in constructing the rail spur.   
 
 
 
5.0 PRELIMINARY DOSE ASSESSMENT 
Based on the limited assessment of the work activities in all the impacted and 
potentially impacted buildings at the site, it appears that the employees of Primo 
Auto Body (1127A Irving Avenue) are likely to receive the highest radiation dose. 
During the site visits, DOHMH staff witnessed employees laying on the shop floor 
while repairing a vehicle. It is possible that an employee of Primo Auto Body 
could exceed the radiation dose limits for individual members of the public of 100 
mrem/yr [NYC HC Article 175.03(d).] Although this limit is for exposure to 
licensed material, the Department uses it as guidance for acceptable exposures 
to unlicensed or uncontrolled sources of radiation. The following estimations 
were used to formulate this assessment: 
 

• Four brake/undercarriage repairs per week by one individual 
• Each brake/undercarriage repair requires 2 hours of laying/kneeling/sitting 

on the concrete floor (8 hours at 0.3 mR/hr per week) 
• Six day work week with 50 week work year 
• Maximum recorded gamma exposure level with background subtracted is  

0.3 mR/hr 
 

Using these assumptions, an individual would additionally receive approximately 
120 mR/yr above their background dose. This assessment may be low as it does 
not include the following: 
 

• The estimate does not include the potential internal exposure from 
elevated levels (above background) of radon and thoron gas in the 
atmosphere of the building.  

• The estimate does not include additional external (above background) 
dose an individual would receive while completing other types of work 
during the typical workday. 

 
6.0  RECOMMEDATIONS 
This investigation confirmed the presence of radiological contamination at the 
former Wolff-Alport site. It also identified radiological contamination off-site, on all 
four properties bordering the site. Based on the results of the field investigation, a 
full-scale site assessment needs to be completed at the former Wolff-Alport site 
and the adjacent properties to determine the nature and extent of contamination 
in the area. The full-scale assessment should include the following: 
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• A more detailed determination of radon and thoron (radon-220) 

concentrations in all of the impacted buildings. 
• A more detailed dose assessment for current employees of Primo Auto 

Body working in the active auto body shop portion of 1127 Irving Avenue 
(1127A Irving Avenue Designation), for employees of LJ Ironworks, and 
for employees of Losquadro Ice Company. 

• A more detailed determination of the nature and extent of radiologically 
contaminated soil both on- and off-site. The depth of soil contamination 
also needs to be ascertained to determine the total volume of soil 
impacted. This investigation must include a determination if other 
neighboring properties are impacted. 

• Determination if other contaminants are present in the soil. Due to the 
nature of work completed at the site, there is also concern for metals 
contamination in the soil. 

 
It is also recommended that some interim measures be taken to reduce the 
exposures to individuals working adjacent to or on areas of elevated gamma 
measurements. Actions may include but are not be limited to placing shielding on 
the floor or delineating those areas to be avoided by workers.   
 
7.0 CONCLUSIONS 
Past practices at the former Wolff-Alport site did impact the site as identified in 
the 1988 and 2000 field investigations. It appears individuals working in Primo 
Auto Body may receive doses above regulatory levels outlined in Article 175 of 
the NYC Health Code. None of the field investigations completed to date were of 
sufficient scope to definitively determine what the contamination effects are for 
the health and safety of the workers and the public that may use the impacted 
buildings or the immediate outdoor areas surrounding this site. Both DOHMH and 
DEC are recommending that a full site assessment of the impacted buildings and 
immediate surrounding outdoor areas be performed so that this determination 
can be made and followed by any decontamination and remediation work that 
may be deemed necessary. 
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FIGURE 5 – Areas Surveyed by NYS  
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APPENDIX E 

ANALYSIS OF HISTORIC GROUNDWATER FLOW 

 

  



Analysis of Historic Groundwater Flow in the Area Surrounding the  

Wolff-Alport Chemical Corporation Site 

1125-1139 Irving Avenue 

Queens, New York 11385 

 

 

At the request of the New York City Department of Design and Construction, Louis Berger and 

Assoc., P.C. (Berger) conducted analysis of historic groundwater flow in the area surrounding the 

Wolff-Alport Chemical Corporation Site at 1125-1139 Irving Avenue Queens, New York 

(hereinafter referred to as the Site) since 1903. Below is a summary of the analysis of historic 

groundwater flow over this time.  To graphically support the findings of the analysis, a series of 

figures depicting groundwater in the region are included.  

 

Groundwater Flow over time: 

 

Based on a review of historic groundwater elevations in the region, Berger has interpreted 

groundwater flow in the vicinity of the Site dating back to the early 1900’s.  Figures 1 - 9 depict 

regional groundwater elevation contours for Kings and Queens Counties based on several published 

sources (Buxton et al, 1981; USGS, 1997; USGS, 2006).   

 

Figure 1 (1903),  demonstrates a time with minimal pumping influence in the region, as such, 

groundwater flow was generally to the south at the Site with a local groundwater divide situated to 

the north and west of the Site. 

 

First evident in the 1936 mapping effort (Figure 2) and continuing through the 1960’s (Figures 3 

and 4), heavy pumping west of the Site greatly influenced groundwater elevations in the region.  

This pumping activity resulted in groundwater at the Site flowing to the west. 

 

By 1961 and through the mid-1970’s regional groundwater flow again changes direction as shown 

on Figures 5 and 6.  This period is characterized by pumping activity to the east of the Site, 

resulting in an east-southeast groundwater flow and a general flattening of the regional groundwater 

table.   

 

In 1981 (Figure 7), groundwater in the region is not largely affected by pumping activity resulting 

in a return to a more natural groundwater condition in the area with groundwater near a divide but 

once again (as in 1903, Figure 1) flowing to the south.  

 

Similarly in 1997 and 2006 (Figures 8 and 9), there is no evidence of large scale pumping activities 

in the region.  The Site is situated on a regional divide where groundwater can be interpreted as 

having a westerly or southerly flow. 

 

References: 

 

Buxton et al, 1981.  Reconnaissance of the Ground-Water Resources of Kings and Queens 

Counties, Long Island, New York.  United States Geological Survey Open File Report 81-1186. 

 

USGS, 1997.  Water-Table Altitude in Kings and Queens Counties, New York, in March 1997.  

USGS Fact Sheet FS-134-97, November 1997. 

 

USGS, 2006.  Water-Table and potentiometric surface altitudes in the Upper Clacial, Magothy and 

Lloyd Aquifers beneath Long Island, New York, March-April 2006.  USGS, March 2007. 
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Groundwater Elevation Contours - 1936 FIGURE 2
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Groundwater Elevation Contours - 1943 FIGURE 3
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Groundwater Elevation Contours - 1951 FIGURE 4
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Groundwater Elevation Contours - 1961 FIGURE 5
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Groundwater Elevation Contours - 1974 FIGURE 6
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Groundwater Elevation Contours - 1981 FIGURE 7
The Louis Berger Group, Inc.

412 Mt. Kemble Ave.
Morristown, NJ 07960

Former Wolff Alport Chemical Corporation, Queens, New York

I:\
G

IS
_S

E
R

V
IC

E
S

\N
J\

N
JD

O
T\

Fr
ee

ho
ld

Site Location

Ü

0 1 2 30.5
Miles

Contour Information: Reconnaisance of the Ground-Water
Resources of Kings and Queens Counties, Long Island, New
York, 1981. U.S. Geological Survey Open-File Report 81-1186.

Groundwater flow direction from site

Legend



Groundwater Elevation Contours - 1997 FIGURE 8
The Louis Berger Group, Inc.

412 Mt. Kemble Ave.
Morristown, NJ 07960

Former Wolff Alport Chemical Corporation, Queens, New York

I:\
G

IS
_S

E
R

V
IC

E
S

\N
J\

N
JD

O
T\

Fr
ee

ho
ld

Site Location

Ü

0 0.9 1.8 2.70.45
Miles

Contour Information: Water-Table Altitude in Kings and
Queens Counties, New York, in March 1997. U.S. Geological
Survey Fact Sheet FS-134-97.

Groundwater flow direction from site

Legend



Groundwater Elevation Contours - 2006 FIGURE 9
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Information on Radiation Survey at the 

Former Wolff-Alport Chemical Corporation 
1127-1129 Irving Avenue, Queens, NY 

September 5, 2007 
 
This fact sheet summarizes the results of a preliminary radiation survey performed at the former 
Wolff-Alport Chemical Corporation at 1127-1129 Irving Avenue and at 1133 Irving Avenue, all 
located at the Brooklyn/Queens border. Currently, the buildings are occupied by the Primo Auto 
Body Shop, LJ Iron Works, Inc., and Losquadro Ice Company. Losquadro Ice Company uses 
1133 Irving Avenue for storage of equipment and salt. The survey was performed in May 2007 
by the New York City Department of Health and Mental Hygiene (DOHMH) and the New York 
State Department of Environmental Conservation (DEC), with the U.S. Environmental Protection 
Agency (EPA) Region II providing observational support. The information in this fact sheet is 
based on preliminary findings and will be updated when a formal site assessment is completed.  
 
What are the results of the radiation survey at 1127-1129 and 1133 Irving Avenue? 
In May 2007, DEC and DOHMH tested the site previously occupied by Wolff-Alport Chemical 
Corporation and found slightly elevated radiation levels. These levels do not indicate immediate 
health concerns for current building occupants or people passing by. However, more testing is 
needed to fully understand the nature of the radiation sources and the need for remediation. 
Radiation levels in the surrounding neighborhood are not elevated and do not pose any health risk 
for the nearby residents.   
 
What is the Wolff-Alport Chemical Corporation? 
The Wolff-Alport Chemical Corporation was located at 1127-1129 Irving Avenue, at the 
Brooklyn/Queens border. The company operated from 1920 until 1954. In 1940, the company 
began processing monazite sand1 to concentrate rare metals for use by industry. 
 
How did the radiation get into the Wolff-Alport building?  
The monazite sand contained small amounts of thorium, a radioactive material. The process of 
extracting the rare metals produced a concentrated thorium residue. This residue was considered a 
waste product, so the company dumped it into the sewer system. It is possible that small amounts 
of thorium remain in the sewers, buildings and soil around the building. In 1947, the federal 
government ordered Wolff-Alport to stop dumping the thorium into the sewer. The company then 

                                                 
1 Monazite sand is naturally occurring and found in North Carolina, South Carolina, Idaho, Colorado, Montana, and 
Florida in the United States, and in Brazil, India, Australia, and South Africa.  Monazite sand is a source of materials, 
such as rare metals, that are used in the manufacture of television and computer screens, fluorescent light bulbs, and 
highly efficient batteries, among other industrial applications.  It also contains, Thorium, a radioactive material.  
 

 



packaged the thorium and sold it to the government for military uses. The business closed in 
1954.   
 
Was the building previously tested for radiation? 
In 1987, the federal government informed the city that the site could have been contaminated with 
thorium during processing of the monazite sands. In 1988, the City and the EPA identified 
radiation slightly above background levels at several spots around 1127 Irving Avenue. These 
levels were below the regulatory limits that were currently in effect. In 2000, DEC and DOHMH 
conducted additional sampling on the sidewalks in front of the buildings. Once again, the tests 
revealed slightly elevated levels that were not considered a public health risk.  
 
What are the background levels for radiation in NYC? 
Background levels of radiation exist from many sources including radiation from the sun, soil, 
rocks and water as well as man-made sources such as medical X-rays, building materials, 
televisions and smoke detectors (see attached chart for estimated radiation levels for sources). 
Allowable exposures from licensed sources are measured in millirem (mrem)2 per year. In New 
York City, the average dose from background sources is about 360 mrem per year. Workers in 
industries that use or manufacture radioactive materials have an allowable dose limit of 5,000 
mrem/year. The standard for public exposure to radiation has been lowered since the 1980s. For 
the general public, the designated limit is now 100 mrem per year above the average dose 
received from background sources.  
 
Why are government agencies re-examining this site now? 
As part of an assessment of background levels of radiation in NYC, the DOHMH identified the 
former Wolff-Alport site as having levels above the typical background level in NYC. To further 
reassess this site, the DOHMH conducted this preliminary survey.   
 
Are there any health concerns for the workers in the buildings? 
There are no immediate health concerns for workers in these buildings. Preliminary analysis 
suggests that people working at the former Wolff-Alport site might receive an exposure that is 
above the 100 mrem limit over the course of a year. The highest level in the shop area where 
workers performed their duties was 0.3 mrem per hour. Based on this reading and depending on 
how much time a worker spent in the area, the estimated exposure would range from slightly 
above background to twice background. These levels do not pose an immediate concern for 
workers in these buildings.   
 
Are there any health concerns for neighborhood residents? 
Although there are some elevated radiation levels in the sidewalk in front of 1127-1129 Irving 
Avenue, it is unlikely that area residents would spend enough time in these areas to be exposed to 
radiation above background levels. Radiation readings were normal directly across the street from 
the Irving Avenue property, and in the surrounding areas. 
  
What can be done to reduce the radiation at 1127-1129 Irving Avenue? 
The City is planning a full site assessment to better evaluate levels of contamination and any 
potential health risks to the workers. In order to reduce potential radiation exposure to workers at 
1127-1129 Irving Avenue, the Health Department recommends some protective measures in 
some areas of Primo Auto Body prior to a full assessment of radiation doses. These measures 

                                                 
2 A rem is a large amount of radiation, so the millirem (mrem), which is one thousandth of a rem, is often used for the 
dosages commonly encountered, such as the amount of radiation received from medical x-rays and background 
sources. 



include reducing the time workers spend in areas with higher levels and using lead shielding on 
the floor areas to block radiation exposure.  
 
In addition, both DOHMH and DEC are planning a more thorough site assessment for the 
affected buildings and the surrounding outdoor areas. The assessment should include: 

1. A detailed study of thorium contamination under the cement floor and in the walls of the 
buildings and testing for the presence of radon and thoron gases in the buildings  

2. A detailed dose assessment for current workers of Primo Auto Body, LJ Ironworks, Inc. 
and Losquadro Ice Company 

3. A detailed study of the nature and extent of the contaminated soil surrounding the 
buildings; 

4. A determination of the extent (if any) of contamination outside the site  
5. A plan to identify building and outdoor areas requiring radiation source reduction and 

best ways to decontaminate and remediate these areas. 
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NEW YORK CITY DEPARTMENT OF HEALTH AND  
MENTAL HYGIENE 

Thomas A. Farley, M.D., M.P.H. 
Commissioner   

 
 

August 26, 2009 
 
Information on Radiation Survey at the Former Wolff-Alport Chemical Corporation 

 

1127-1129 Irving Avenue, Queens, NY 
 
Summary 
 

The New York City Health Department will soon begin a radiation survey and Phase II 
investigation at the site of the former Wolff-Alport Chemical Corporation, in Queens. The 
US Environmental Protection Agency’s Office of Brownfield Assessment has approved 
and funded the effort. It will start in summer 2009 and continue through spring 2010. The 
radiation survey and site investigation will examine Wolff-Alport’s possible contamination 
of the site. The Health Department will share its findings with the community in a final 
report on the inquiry.  
 
Background 
 

In the 1940s and early 1950s, the former Wolff-Alport Chemical Corporation occupied 
what is now 1127-1129 Irving Avenue, on the border of Brooklyn and Queens. The 
company processed imported monazite sand to extract certain rare earth elements. The 
process generated a radioactive byproduct called thorium, which was flushed into the 
sewer until 1947, when the Atomic Energy Commission ordered a halt to the practice. 
The company then began concentrating the waste as a precipitate and selling it to the 
federal government. During the 1970s and 1980s, the New York City Health Department, 
the New York State Department of Environmental Conservation (DEC) and the U.S. 
Environmental Protection Agency (EPA) conducted informal surveys that found 
radioactive contamination within portions of the buildings and in the soil and sewers 
adjacent to them. The detected levels did not exceed regulatory exposure limits at the 
time, but federal exposure limits have since been lowered. In 2007, a joint survey by 
DEC and the Health Department confirmed that radiation at the site exceeded normal 
background levels. The Health Department concluded that a formal site assessment was 
needed and obtained EPA funding to accomplish this. The Health Department is now 
conducting additional surveys to determine whether exposure levels at the site exceed 
the new limits. 
 
What to Expect 
 

The environmental investigation includes three phases.  
 

 Phase I (completed in July) involved a non-invasive survey of the streets, sewers 
and backyard areas using scanning instrumentation. 

 

 Phase II will involve drilling borings into the soil under Irving Avenue, Cooper 
Avenue and Moffat Street. 
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 Phase III will involve surface scanning and drilling soil borings inside selected 
buildings along Irving Avenue between Cooper Avenue and Moffat Street.  

 
Project Location  
 

 To the southwest: Irving Avenue from the intersection of Cooper Avenue past 
Moffat Street to the fence for the rail line. Boundaries are the far curbs of the 
respective streets 

 

 To the northwest: Cooper Avenue (far curb of street) to a location even with the 
building behind (east of) the site 

 

 To the east: Up to (but not including) the west wall of the building behind the site 
 

 The sewer lines in front of 1127-1129 Irving Avenue and downstream as 
necessary 

 

 For details on specific areas, see attachments 1 and 2. 
 
Personnel Involved  
 

 New York City Department of Design and Construction (DDC) has hired two 
environmental consultants – Louis Berger & Associates, PC and CoPhysics 
Corporation – to survey the sewers and collect wipe samples from the buildings’ 
outdoor surfaces. 

 

 Personnel from the New York City Department of Environmental Protection 
removed and replaced sewer grates so that contractors could survey for radiation 
contamination within the sewer system. 

 

 Health Department personnel will observe the process and address any 
questions or concerns that local residents and workers may have. 

 
Work Schedule 
 

 Phase I: Outdoor grounds, sewers, and building surface surveys 
 

The formal site assessment began on July 23, 2009. This phase of the surveying 
work involved outdoor areas including the sewer lines in front of the buildings on 
Irving Avenue, Cooper Avenue and Moffat Street. Initial survey results indicate 
that the sewer under Irving Ave. from Cooper St to Eldert St. has elevated 
gamma radiation levels.   
The radiation levels encountered were not hazardous to health but are an 
indication of deposited radioactive material. Workers entering these areas will be 
required to follow a Site Health and Safety Plan (HASP) when entering these 
areas and/or performing excavation..  
 

 
 Phase II: Borings on the streets 

 

The second phase of the work will involve driving borings into the streets along 
Irving Avenue, Cooper Avenue, Moffat Street and the backyard of 1127-1129 
Irving Avenue. DDC has retained the environmental consultants Louis Berger & 
Associates, PC and CoPhysics Corporation to perform the soils and groundwater 
testing. Zebra Drilling Inc. will handle the drilling and traffic control. 
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 DDC and the Health Department will coordinate the street work to minimize 
inconvenience to the surrounding community. Work may take place at night and 
on the weekends. This phase is tentatively scheduled for some time in 
September. 
 

 Phase III: Building Interior Survey 
 

The third phase of the site assessment will involve surveying and sampling the 
building interiors. Work will commence when access agreements have been 
signed by all affected parties. In order to minimize work disruption, the surveyors 
may work on evenings and weekends. 

 
Final Report 
 

The Health Department will use the results of the assessment to evaluate potential 
health risks to the area’s workers and residents. The agency’s report and 
recommendations will be made available once the surveying and sampling are 
completed. 
 
Questions about this site assessment can be directed to Sean Laffey, a radiological 
response specialist at the Health Department (212-676-1575) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 4 of 5 

 
 
Attachment 1. Aerial view of the site as it exists today. 
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Attachment 2. Preliminary Survey Unit Map (not shown is unit C-1 which is comprised of 
the underground sewer lines leading away from the building.) 
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1.0 INTRODUCTION 

1.1 Purpose and Objective 
The purpose of this Sampling, Analysis, and Monitoring Plan (SAMP) is to guide the collection 
and analysis of samples in order to obtain data of sufficient quality and quantity to perform a 
radiological assessment and a Phase II Environmental Site Investigation (ESI) at 1127, 1129, and 
1133 Irving Avenue, Queens, NY (the Site).  The Site is the location of the Former Wolff-Alport 
Chemical Company (FWACC).  This SAMP will contain the quality assurance requirements to 
meet the intent of a Quality Assurance Program Plan (QAPP).  Currently, the buildings are 
occupied by the Primo Auto Body Shop, LJ Iron Works, Inc., and Losquadro Ice Company.   
 
In May 2007, the New York State Department of Environmental Conservation (DEC) and the 
New York City Department of Health and Mental Hygiene (DOH) tested the Site and found 
slightly elevated radiation levels.  These radiation levels did not indicate immediate health 
concerns for current building occupants or people passing by.  However, more testing was 
deemed necessary to fully understand the nature of the radiation sources and the possible need 
for remediation.  This SAMP contains the details for this additional testing. 
 

1.2 Site Background 
In an effort to produce a city-wide ground level radiation background map, the DOH, Bureau of 
Environmental Science and Engineering (ESE) completed vehicle-based background radiation 
survey throughout the city.  During a portion of the survey, gamma activity was detected above 
background levels on Irving Avenue between Cooper Avenue and Moffat Street on the 
Brooklyn/Queens border.  Gamma radiation measurements peaked at approximately 1.5 
milliRoentgen per hour (mR/hr) in the street in front of 1129 Irving Avenue.  Local gamma 
radiation background is roughly 0.02 mR/hr.   
 
Through conversations with the NYS Department of Environmental Conservation (DEC) and the 
EPA, DOH was informed that FWACC was based at 1127 Irving Avenue.  Documents produced 
by the U.S. Department of Energy indicate the owners of FWACC sold large amounts of thorium 
oxalate to the now defunct Atomic Energy Commission (AEC). 
 
According to federal records, FWACC operated at the Site from approximately 1920 to about 
1954.  In about 1940, the company began importing Monazite sand from the Belgian Congo 
through the rail spur located in back of the property.  Monazite sand is rich in thorium and rare 
earth elements, and FWACC extracted these rare earth elements and sold them to various 
commercial entities.  Initially, the thorium (and presumably other radioactive decay products) 
was considered a waste product and disposed into the sewer.  The company was ordered to halt 
sewer disposal in the fall of 1947 by the AEC.  In order to minimize the waste volume, FWACC 
began concentrating the thorium as a precipitate and then sold the sludge to the AEC. 
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1.3 Site Description 
The Site is located at 1127 Irving Avenue in the borough of Queens, an urban, light industrial 
area bordering with residential areas to the north and west (Figure 1).  Immediately east of the 
Site is warehouse building space.  Immediately west is a former deli/grocery that was heavily 
damaged by a fire in 2007.  The rail line behind the Site is heavily overgrown and contains a 
significant amount of illegally dumped trash.  The Cemetery of the Evergreens borders the Site 
to the south and east on the opposite side of the rail line.  Figure 2 shows an aerial view of the 
triangular-shaped property, bordered by Irving Avenue, Cooper Avenue, and the abandoned rail 
spur/empty lot behind the buildings.   

1.4 Former Land/Building Use 
FWACC terminated operations at the Site in approximately 1954.  Land use records after 1954 are 
limited.  In 1988, the Site was occupied by Lynda Knitwear.  In late 2000, the Site was used by the 
current rental occupants, Primo Auto Body. 

1.5 Current Land/Building Use 
The building which housed the FWACC operations appears to have been subdivided (access ways 
between the portions were sealed) at a later date.  Most of the areas investigated during this field 
effort are used for storage or materials with limited/short term entry by individuals.  The one 
exception is in the working area of Primo Auto Body, (1127A Irving Avenue) where individuals 
spend their entire working day in the building while completing various auto repairs and body work. 
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2.0 GENERAL APPROACH TO PROPERTY INVESTIGATION 
 
This SAMP outlines proposed activities to perform a Scoping Survey (for radiological 
contaminants) and a Phase II ESI (for potential non-radiological contaminants).  The approach to 
the Scoping Survey was designed in accordance with the guidance found in the Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM).  The MARSSIM provides 
standardized and consistent approaches for planning, conducting, evaluating, and documenting 
environmental radiological surveys, with a specific focus on the final status surveys that are 
carried out to demonstrate compliance with cleanup regulations.  The Scoping Survey efforts 
described herein are the first steps in the MARSSIM process.  There are few records relating to 
specific locations of radioactive material use and storage on-site; therefore, the goal of the 
Scoping Survey is to more accurately determine the locations of residual radioactivity.   
 
The objective of the Phase II ESI is to assess the potential presence of subsurface contamination 
resulting from former Site operations.  The Phase II ESI sampling will be performed 
concurrently with the radiological assessment activities that are proposed for the Site, but will 
focus on non-radioactive contaminants that may be present in the underlying soil and 
groundwater.  The Phase II ESI activities will be performed in accordance with the Draft DER 
10 Technical Guidance for Site Investigation and Remediation (DEC, 2002).   
 

2.1 Radionuclides of Concern 
The Radionuclides of Concern (ROC) for this Scoping Survey were determined from the data 
provided by the DOH, and radionuclides consist of thorium-232 and its decay products.  The 
Radionuclides of Concern are listed in Table 1. 
 
The list of radionuclides indicates that instrumentation must be able to detect low energy to high 
energy beta and gamma radiation.  Instrumentation will also detect alpha radiation, which may 
be present in naturally occurring materials and in short lived radioisotopes. 
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Table 1 - Radionuclides of Concern 

Nuclide Name Half-Life Principal 
Emissions Comments Source of 

Radionuclide 

Th-232 
Thorium-

232 1.4 E+10 yr Alpha: 4 MeV   Monazite Sand 

Ra-228 Radium-228 5.8 yr Beta: 0.06 MeV   
Decay product of 
Th-232  

Ac-228 
Actinium-

228 6.1 hr 

Beta: 1.2 – 2.1 
MeV, Gamma: 0.2 
– 1.6 MeV 

Gamma energies used 
to determine presence 
of Th-232 

Decay product of 
Th-232 

Th-228 
Thorium-

228 1.9 yr 

Alpha: 5.4 MeV,  
Gamma: low 
abundance   

Decay product of 
Th-232 

Ra-224 Radium-224 3.6 days 

Alpha: 5.5 MeV,  
Gamma: low 
abundance  

Decay product of 
Th-232 

Rn-220 Radon-220 55 seconds 

Alpha: 6.3 MeV,  
Gamma: low 
abundance Rn-220 is a gas  

Decay product of 
Th-232 

Po-216 
Polonium-

216 0.15 second 

Alpha: 6.8 MeV,  
Gamma: low 
abundance  

Decay product of 
Th-232 

Pb-212 Lead-212 10.6 hr 

Beta: 0.16 – 0.57 
MeV, Gamma: 
0.01 – 0.3 MeV  

Decay product of 
Th-232 

Bi-212 
Bismuth-

212 60 min 

Alpha: 6.1 Mev, 
Beta: 1.6 – 2.2 
MeV, 
Gamma: 0.04 – 1.6 
MeV 

36% alpha decay to 
Tl-208, and 64% beta 
decay to Po-212 

Decay product of 
Th-232 

Po-212 
Polonium-

212 < 1 second Alpha: 8.8 MeV  
Decay product of 
Th-232 

Tl-208 
Thallium-

208 3 min 

Beta: 1.3 – 1.8 
MeV, Gamma: 0.5 
– 2.6 MeV 

Gamma energies used 
to determine presence 
of Th-232 

Decay product of 
Th-232 

Pb-208 Lead-208 stable None 

Shown for 
completeness of the 
decay chain – not 
radioactive. 

Decay product of 
Th-232 
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2.2 Potential Non-Radiological Contaminants 
It is understood that former site operations included the extraction of rare earth elements and 
radioactive materials from Monazite sand.  However, FWACC may have utilized other potential 
contaminants on-site.  The purpose of the Phase II ESI sampling is to assess whether 
contamination resulting from former Site operations may be present in the underlying soil and 
groundwater.  Specific potential contaminants are unknown at this time; therefore, the proposed 
soil and groundwater samples (see Section 5.5) will be analyzed for target compound list (TCL) 
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
pesticides/PCBs, and target analyte list (TAL) metals (i.e., full TCL/TAL analysis). 
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3.0 DATA QUALITY OBJECTIVES 

3.1 Step 1:  State the Problem 

3.1.1 Problem Description 

The Site has a history of radioactive material use over the time frame of approximately 1940 to 
1954.  Monazite sand was used to extract certain rare earth elements, and the thorium-containing 
sand was shipped to the Site, treated on-premises, and disposed of in the sewer and possibly by 
burial on-site.  Higher concentrations of thorium may be present, since FWACC is reported to 
have concentrated the thorium as a precipitate from approximately 1947 to 1954.  This 
concentrated thorium was then sold to the Atomic Energy Commission; however, some residual 
may be present on-site. 
 
The purpose of this SAMP is to guide the collection and analysis of samples in order to obtain 
data of sufficient quality and quantity to perform a radiological assessment and a Phase II ESI at 
the Site.  For the radiological Scoping Survey, data collection and evaluation will be performed 
using guidance found in the MARSSIM, and will include: 
 

• Interior and exterior scan surveys for gamma radiation; 
• Interior fixed point measurements for gamma and selected locations for alpha; 
• Interior alpha contamination survey (smears) at selected locations; 
• Surface soil samples; 
• Subsurface soil samples, internal and external to buildings; 
• Subsurface surveys (downhole gamma); 
• Radon/thoron surveys inside buildings. 

 
Soil and groundwater sampling will be performed in support of the Phase II ESI in accordance 
with the Draft DER 10 Technical Guidance for Site Investigation and Remediation (DEC, 2002), 
and will include the following: 
 

• Screening of soils recovered from select borings to be installed during the radiological 
assessment; 

• Collection of up to 10 soil samples for laboratory analysis 
• Collection of one groundwater sample for laboratory analysis 

 

3.1.2 Planning Team Members 

Scoping survey planning is being performed by Louis Berger Associates (LBA), with technical 
assistance from certified health physicists Dennis Quinn and Ted Rahon. 
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3.1.3 Primary Decision Maker 

This phase is for data gathering, and the final determination of the need for remediation will be 
made at a later time. 

3.1.4 Available Resources 

Subcontractors will include DAQ, Inc. of Hopewell, NY and CoPhysics Corporation of Orange 
Co., NY for radiological planning and surveys.  Zebra Environmental is the planned 
subcontractor for geoprobe operations.  CoPhysics Corp. will perform radiological analyses.  
CoPhysics maintains a radiological laboratory in Orange County, NY, and has a broad scope 
Radioactive Materials License (NYS 2691-3949) that authorizes laboratory analysis of 
radioactivity, instrument calibration, and handling of any type of radioactive materials in any 
quantity at remote sites for the purposes of assessment and decommissioning.  The laboratory 
had successfully participated in the USDOE radiological laboratory intercomparison study when 
it existed prior to 2003 and now successfully participates in the IAEA radiological laboratory 
intercomparison study.  The laboratory manager is certified by the American Board of Health 
Physics.  The facility is 65 miles from the Site and contains the radioanalytical laboratory, an 
instrument calibration and repair shop, and supply warehouse to support field operations.   

The Phase II ESI soil and groundwater samples will be analyzed by Accutest Laboratories of 
Dayton, NJ (NY Certification # 10983).   

3.2 Step 2:  Identify the Decision 

3.2.1 Principal Study Questions 

1. Do Th-232 concentrations at the Site exceed background levels by more than the preliminary 
Derived Concentration Guideline Levels (DCGL) for building surfaces, soil concentrations, and 
exposure rates, and if so, what is the nature and extent of the contamination? 
 
2. Are gamma radiation levels at levels that necessitate short-term actions to protect the public? 
3. Are other non-radiological contaminants of concern present at the site? 
 
4. Recommend remedial options based on survey and sample results.   
 

3.2.2 Decision Statements 

• Determine whether surveyed buildings, land areas, and below ground soil concentrations 
exceed background Th-232 concentrations or exposure rates by more than the applicable 
DCGLs. 
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• Building surfaces found to exceed chosen DCGLs shall be classified as MARSSIM Class 
1 or Class 2 for the Final Status Survey phase of the decommissioning project.  If surveys 
indicate that exposure rates or Th-232 concentrations exceed background by more than 
the applicable limits, then affected areas may require decontamination.  Note that further 
investigations and calculations, beyond this Scoping Survey, could alter this preliminary 
decision. 

• Building surfaces found to be below chosen DCGLs shall be classified as MARSSIM 
Class 3 or as non-impacted. 

• Other non-radiological contaminants will be compared to the applicable criteria (See 
Section 4.3) to determine whether additional investigation may be required.   

 

3.3 Step 3:  Identify Inputs to the Decision 

3.3.1 Information Inputs 

The following site characteristics must be determined in order to resolve applicable decision 
statements: 

a) Concentrations of residual radioactive material in survey areas: 

This information will be used to determine if an area is impacted. Obtaining this data will 
facilitate cost effective decision-making regarding the project’s direction and duration. 
 

b) Gamma exposure rates: 
 
This information will be used to evaluate compliance with DOH exposure rate 
regulations (see Table 2 for details). 
 

c) Concentrations of non-radiological contaminants: 
 
If exceedances of the applicable criteria (see Section 4.3) are identified, additional 
investigation may be warranted.   

3.3.2 Information Sources 

a) Site historical information as provided by DOH and as discovered during additional 
reviews. 
 

b) Interior and exterior scan surveys for gamma radiation, measurements for alpha radiation 
and contamination, surface and subsurface soil samples, groundwater samples, results of 
downhole gamma surveys, and results of radon/thoron surveys, and confirmatory 
laboratory analyses will provide sufficient information to enable determination of 
impacted areas requiring characterization. 
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c) Exposure rate measurements will provide sufficient information to enable direct 
comparison with DOH regulations. 
 

d) Applicable regulatory standards or guidance documents as provided in Section 4.1. 
 

3.4 Step 4:  Define the Study Boundaries 

3.4.1 Data Population 

The data population of interest includes the gamma radiation measurements inside and outside 
the buildings at the Site, the concentrations of Th-232 in surface and subsurface soil samples, the 
concentrations of potential non-radiological contaminants in soil and groundwater, the gamma 
measurements in downhole gamma surveys, the alpha contamination levels on surfaces in the 
buildings, and the radon-222 (radon) and radon 220 (thoron) concentrations inside buildings.  
This population will be further subdivided into survey areas.  

3.4.2 Spatial and Temporal Boundaries 

Spatial boundaries for this investigation are limited to 1127 through 1133 Irving Avenue, with 
the extent of the boundary as follows: 
 
Horizontal: 
• To the southwest: Irving Avenue from the intersection of Cooper Avenue past Moffat Street 

to the fence for the rail line. Boundaries are the far curbs of the respective streets. 
• To the northwest: Cooper Avenue (far curb of street) to a location even with the building 

behind (east of) the Site. 
• To the east: up to (but not including) the west wall of the building behind (east of) the Site.   

 
Vertical: 
• In buildings, 6 feet above floor level 
• Subsurface down to 20 feet below floor or ground level 

 
If surveys at the horizontal or vertical boundaries described above indicate that there is 
contamination above the DCGLs (or other applicable criteria, for non-radiological contaminants) 
at or near the boundary, then these boundaries will be extended to determine the full extent of the 
contamination. 
 
In addition, the sewer lines extending from the Site will be gamma logged by snaking a water-
protected gamma detector through the pipes.  The linear extent of the readings will be to 
background or to the limit of the technical capabilities of the measuring system (e.g., obstruction 
refusal, sharp turns, cable length, etc.) 
 
Temporal: 
Data collection and analyses should be performed in a time frame to support future remediation 
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decisions.  The current schedule shows the completion of the Scoping Survey and report within 6 
months after commencement of on-site work.   

3.4.3 Constraints on Data Collection 

Constraints on data collection during execution of the Scoping Survey include the continued 
occupancy and use of some of the buildings for business purposes.  Surveys in the streets will 
require traffic control.  Below ground surveys will be limited to locations free of utilities and 
other major obstructions. 
 
Constraints on data surveys in the yard area also exist (overgrown weeds, trees); the land will be 
cleared prior to survey performance. 

3.5 Step 5:  State the Decision Rules 

Applicable radiological measurements taken for this Scoping Survey will be consistent with the 
requirements of the DOH requirements for termination of licenses, NYC Health Code 
§175.101(h) (4) (v): 

a. Beta-gamma surveys at one centimeter and gamma surveys at one meter, in units of 
mrad/hr. 

b. Removable and fixed contamination on surfaces, including alpha, in units of 
disintegrations per minute (dpm) per 100 cm2. 

c. Water samples, if any, in units of uCi/ml. 

d. Solid samples, such as soil or concrete, in units of pCi/ml or pCi/g. 

3.5.1 Exposure Rate Measurements 

Exposure rate surveys will be evaluated against two criteria: 
 

1. 0.2 mR/hr above background - NYC Health Code §175.03, Appendix D.  If the scan 
indicates less than 0.2 mR/hr above background, then short-term action is not needed for 
personnel protection. 

2. 0.0125 mR/hr above background – 25 mrem/yr based on 8 hr per day x 250 days.  This 
value is used to note the locations for the gamma radiation profile that will be used in the 
survey report.  That is, instrumentation must sensitive enough to determine 0.0125 
mR/hr above background or lower.   
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3.5.2 Removable Contamination Measurements 

Removable contamination will be surveyed using smears and evaluated against the criteria of 
Table 2.  Removable contamination surveys will be required for selected locations for alpha. 

3.5.3 Soil Contamination Criteria 

Soil samples will be evaluated by gamma spectroscopy against the criteria in Table 3 (5 pCi/g 
total thorium above background).  In addition, the analytical results of the soil samples collected 
for potential non-radiological contaminants (full TCL/TAL) will be evaluated with regard to the 
applicable criteria (see Section 4.3).   

3.6 Step 6:  Define Acceptable Decision Errors  
Constraints on decision error are not needed, because a statistical sampling plan is not required at 
the Scoping Survey phase of the project.  The numbers of samples selected would likely be 
acceptable for a final status survey; however, no statistical evaluation is performed at this phase.  
Areas surveyed will be deemed impacted or non-impacted based on historical information, 
Scoping Survey results, and professional judgment. 

3.7 Step 7:  Optimize the Design 
The variability of data will have an effect on the sampling design. If necessary, the sample 
frequency and the analytical procedures will undergo changes to optimize the design. Changes 
will occur concurrently for several steps with the DQO process. The design options, such as 
sample collection design, sample size, and analytical procedures will be evaluated based on cost 
and the ability to meet the DQOs. The proposed number of measurements and samples are 
provided in  Table 7 and Table 8. 
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4.0 APPLICABLE REGULATORY CRITERIA 
The primary purpose of both the Scoping Survey and the Phase II ESI is to gather information on 
the levels of contaminants at the Site.  In addition, there may be sufficient information to make 
preliminary recommendations relating to the acceptability of the Site for current and/or future 
use.  Those decisions on acceptability will be based on the regulatory criteria listed in this 
section.  Measurements and analyses must be made at the necessary sensitivity to ensure 
compliance with regulatory criteria. 

4.1 Decommissioning Regulatory Criteria (Radiological Contaminants) 
 
There are several applicable references associated with acceptable levels of residual 
contamination, commonly termed “Release Limits” or “Release Criteria.”  Those that will be 
considered during decommissioning efforts at the Site (i.e., remedial actions or removal 
activities) are provided in the sections to follow.   

4.1.1 NYCDOH 

The City of New York regulates the use of radioactive materials through Article 175 of the NYC 
Health Code, “Radiation Control.”  Section 3 of Article 175, Standards for the Protection 
Against Radiation (§175.03) presents operational requirements and levels, as well as criteria for 
license termination and decommissioning activities.  In addition, this Scoping Survey will be 
performed to be consistent with the requirements of NYC Health Code Article 175.101(h), which 
addresses “Expiration, renewal, and termination of licenses.”  NYCDOH generally follows U.S. 
Nuclear Regulatory Commission (NRC) decommissioning guidance provided in NUREG-1757, 
Vol. 1, Consolidated NMSS Decommissioning Guidance (NRC 2002).  Radioactive surface 
contamination limits are provided in Appendix D of §175.03 and summarized in Table 2.   

4.1.2 USNRC License Termination Criteria 

The NRC requires licensees to meet a dose limit of 25 mrem per year to a member of the public 
to achieve release for unrestricted use.  This is stated in Paragraph 1402 of Title 10, Part 20 of 
the Code of Federal Regulations (10CFR20), “Radiological Criteria for Unrestricted Use.”  
Although the USNRC does not have jurisdiction at the Site, the 25-mrem dose criterion is likely 
to be implemented during decommissioning (remedial actions, removal actions, and closure/post-
closure) since it is more stringent than the corresponding NYCDOH criteria, thus assuring that 
the end state of the Site complies with an As Low As Reasonably Achievable (ALARA) 
condition.   

4.2 Residual Radioactivity Limits (DCGLs) 

The EPA has utilized the Uranium Mill Tailings Control Act to specify cleanup guidelines for its 
Superfund sites such as the Welsbach/GGM site in Camden, NJ and the US Radium site in 
Orange, NJ.  Typically, a 5 pCi/g DCGL is applied separately to total thorium (Th-232 + Th-
230) and to total radium (Ra-228 + Ra-226).  Because gamma spectroscopy will be used for soil 
analysis during this project, the radium-226 concentration via Bi-214 will be used as an estimate 
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of the Th-230 concentration and the Ac-228 concentration will be used as an estimate of the Th-
232 concentration. 
 
This 5 pCi/g guideline will be applied during this survey to surface and subsurface soil samples.    
 
 

Table 2 - Radioactive Material Contamination Limits 
Alpha Beta/Gamma 

Agency / Reference 
Total 

(dpm/100cm2) 
Removable 

(dpm/100cm2)
Total 

(dpm/100cm2) 
Removable 

(dpm/100cm2) 
NYCDOH  
§175.03 - Release of 
Materials or Facilities 

2,500 (Max) 
500 (Avg)1 

 
100 

 
0.2 mR/hr2 

 
1,000 

USNRC 10 CFR 20.1402 
– dose after 
decommissioning < 25 
mrem/yr N/A N/A 

Gamma < 25 mrem/yr = 
<0.0125 mR/hr N/A 

UMTRCA (EPA) Not listed  Not Listed 
 

Thorium: 5 pCi/g Not Listed 
Notes:  1. Averaged over 1 m2 

2. Measured at 1 cm from the surface 
 
Based on applicable regulatory criteria presented in Table 2, DCGL values for the Scoping 
Survey were chosen to be the lowest published applicable regulatory values.  The choices of 
DCGL values for the Site Scoping Survey are provided in Table 3 - . 
 
 

Table 3 - Chosen DCGL Values for Former Wolff-Alport Chemical Company 
Alpha Beta-Gamma 

 
Total 

(dpm/100cm2)
Removable 

(dpm/100cm2) 
Total 

(dpm/100cm2) 
Removable 

(dpm/100cm2) 

Chosen DCGL 500 (Avg) 100 
0.0125 mR/hr 

gamma 1,000 

Soil DCGL (thorium) 5 pCi/g N/A N/A N/A 
The DCGL for volumetric samples (soil) will be 5 pCi/g total thorium (above background), total 
thorium being estimated by summing the Ac-228 + Bi-214 concentrations as determined by 
gamma spectroscopy.   
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4.3 Regulatory Criteria for Non-Radiological Contaminants 
In order to evaluate the subsurface soil and groundwater, laboratory analytical results and field 
measurements will be compared with the following DEC regulatory standards: 
 

• Spill Technology and Remediation Series (STARS) Memo #1 establishes statewide 
criteria for re-use of petroleum-contaminated soil, provides guidance for specific 
petroleum-related Volatile Organic Compounds (VOCs) and Semi-Volatile Organic 
Compounds (SVOCs), odors and other nuisance factors and provides Toxicity 
Characteristic Leaching Procedure (TCLP) Alternative Guidance Values (AGVs) for 
waste characterization purposes (1992); 

• Unrestricted Use (Track 1) Soil Cleanup Objectives (SCOs), as per 6 NYCRR Subpart 
375-6 Remedial Program Soil Cleanup Objectives, represent the concentration of a 
contaminant in soil which, when achieved at a site will require no use restrictions on 
Section A for the protection of public health, groundwater and ecological resources due 
to the presence of contaminants in soil (2006);  

• Technical and Administrative Guidance Memorandum #4046 (TAGM) Recommended 
Soil Cleanup Objectives (RSCOs) provide guidance for remedial actions at DEC 
Inactive Hazardous Waste and Spill sites, based on health-related concerns and 
available clean-up technologies (1994);  

• Class GA Groundwater Standards and Guidance Values as per DEC Technical and 
Operational Guidance Series 1.1.1 (TOGS) (June 1998); and 
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5.0 SURVEY DESIGN AND RATIONALE 

5.1 Determine Impacted or Non-Impacted. 
 
Areas that have no reasonable potential for residual contamination are classified as non-impacted 
areas.  They have no radiological impact from site operations and typically are identified early in 
decommissioning.  Areas with reasonable potential for residual contamination are classified as 
impacted areas. 

There is limited information available relating to the storage and use locations for monazite sand 
and processed materials.  The results of the gamma survey performed by the DOH and the 
Bureau of Environmental Science and Engineering indicate several areas of residual 
contamination.  Because of the limited knowledge of the operations on-site, there are no areas 
excluded from the Scoping Survey, and the entire Site is considered potentially impacted.  This 
Scoping Survey will provide a more detailed understanding of residual radioactivity on-site, and 
it is possible that several areas may be considered non-impacted for future evaluations and for 
remediation purposes. 
 
The Phase II ESI will be performed concurrently with the radiological assessment activities that 
are proposed for the Site, but will focus on non-radioactive contaminants that may be present in 
the underlying soil and groundwater.  Based on a review of historical Sanborn maps and other 
background information, 10 of the 30 proposed radiological locations will be selected for 
environmental screening and soil sampling in support of the Phase II ESI.   
 

5.2 Survey Unit Breakdown 
A survey unit is a physical area consisting of structure or land area of specified size and shape for 
which a separate decision will be made on whether or not the release criteria are exceeded there. 

Impacted areas are further divided into three classifications: 

• Class 1 Areas: These are areas that have, or had before remediation, a potential for 
radioactive contamination (based on the Site’s operating history) or known contamination 
(based on previous radiation surveys) above the DCGL.  Examples of Class 1 areas 
include site areas previously remediated, locations where leaks or spills are known to 
have occurred, former burial or disposal sites, waste storage sites, and areas with 
contaminants in discrete solid pieces of material and high specific activity.  

• Class 2 Areas: These are areas that have, or had prior to remediation, a potential for 
radioactive contamination or known contamination, but are not expected to exceed the 
DCGL.  
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• Class 3 Areas: These are any impacted areas that are not expected to contain any residual 
radioactivity or are expected to contain levels of residual radioactivity at a small fraction 
of the DCGL based on site operating history and previous radiation surveys.   

Table 4 (extracted from MARSSIM, chapter 4) shows the suggested areas for survey units. 

 
Table 4 - Suggested areas for MARSSIM survey units. 

 
Classification Suggested Area 

Class 1 
Structures 
Land areas 

 
Up to 100 m2 floor area 
Up to 2000 m2 

Class 2 
Structures 
Land areas 

 
100 to 1000 m2 floor area 
2000 to 10,000 m2 

Class 3 
Structures 
Land areas 

 
No limit 
No limit 

Based on the limited site history and survey information, the building areas closest to Cooper 
Avenue are considered Class 1, and the warehouse area closest to Moffat Street is considered to 
be a Class 2 area.  The land area near the rail spur is considered to be a Class 1 area.   

The Site was split up into survey units based on physical building construction and outside areas.  
The preliminary breakdown of the survey units is shown on Figure 3.   

5.3 Survey Unit Naming Convention 
The inside survey units are named A-1 through A-6.  The outside survey units are named B-1, B-
2, and B-3.  Sewers are considered one survey unit (C-1).  The preliminary survey units are 
shown on Figure 3, and the approximate surface areas associated with each unit are shown on 
Table 5.  It is noted that the sewer locations are to be determined during the survey, and are 
therefore not shown on Figure 3.   
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Table 5 – List of Survey Units and Approximate Surface Areas 

 

5.4 Scope and Rationale for Radiological Surveys 
The Site will be occupied during execution of the radiological surveys.  As such, the surveys 
must take into account personnel, equipment, and materials in storage in survey areas.  For 
outside areas, there are considerations for access to sidewalks, parking areas and active 
roadways.   
 
As a Scoping Survey, this survey is intended to develop a clear picture of the extent of the 
residual contamination in order to develop the plan for remediation.  This survey will be 
performed in stages in order to optimize the number of samples and surveyor time.  For example, 
if a subsurface area is identified as contaminated, an estimated concentration will be determined 
based on exposure rate, sample analysis and/or downhole gamma surveys at a sufficient level of 
detail to determine the need for remediation and to support any dose evaluations for personnel 
working in affected facilities.  
 
The first portion of this Scoping Survey will be to undertake radon-222 and radon-220 sampling 
to determine the potential exposure to personnel in the facilities on the Site.  Then, the survey 
team will obtain a detailed gamma survey and create indoor and outdoor radiation contour maps.  

Survey 
Unit Description

Survey Unit 
Class (prelim)

Approx. 
area (ft2)

Approx. 
area (m2)

A-1 Former Deli, 1125 Irving Ave. 1 3,000 279
A-2 Primo Storage Area, 1127 Irving Ave. 1 4,200 390
A-3 Primo Body Shop, 1127A Inving Ave. 1 5,100 474
A-4 LJ Ironworks, 1129 Irving Ave. 1 2,325 216
A-5 Losquadro Large West, 1129A Irving Ave. 1 4,900 455

Losquadro Large East, 1129B Irving Ave. 2 7,200 669
Losquadro, 1133 Irving Ave. 2 1,600 149
Total 28,325 2,633

Survey 
Unit Description of Outside Areas

Approx. 
area (ft2)

Approx. 
area (m2)

Sidewalk & road along Cooper Ave. 1 6,500 604
Parking area behind 1125/1127 Irving Ave. 1 3,375 314
Parking next to rail spur by Cooper Ave. 1 2,000 186

B-2 Rail spur behind bldgs 1 15,500 1,441
B-3 Sidewalk & road along Irving Ave. 1 8,000 744

Total 35,375 3,288

C-1 1 survey unit for all sewers 1

A-6

B-1
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The gamma survey is relatively non-intrusive and will assist in determining the best locations for 
surface and subsurface samples.  Alpha radiation and contamination surveys will be taken at 
limited locations during this portion of the survey.  If alpha contamination is determined to be 
above DOH limits based on this limited survey, then a full alpha survey will be implemented. 
 
The second portion of this Scoping Survey will be to obtain surface samples and to determine the 
extent of subsurface contamination by a combination of samples and downhole gamma 
measurements.  Survey Unit C-1 is the sewer system, and surveys will consist of gamma 
readings and sludge samples in accessible sewer piping to determine the extent and type of 
contamination. 
 
This design philosophy will be executed in the field using the recommendations and parameters 
summarized in Table 6.  All survey data will be recorded on designated survey area worksheets, 
in logbooks or via direct meter to computer interface.   
 

5.5 Scope and Rationale for Phase II ESI 
The objective of the Phase II ESI is to determine if there is subsurface contamination resulting 
from former Site operations.  The Phase II ESI will be performed concurrently with the 
radiological survey activities that are proposed for the Site, but will focus on non-radioactive 
contaminants that may be present in the underlying soil and groundwater.  The following 
sections provide descriptions of the Phase II ESI soil and groundwater sampling activities.  The 
proposed samples are also included in Tables 6 and 7.   

5.5.1 Soil Sampling and Analysis 
Based on a review of historical Sanborn maps and other background information and following 
the initial radiological survey, 10 of the proposed 30 radiological locations will be selected for 
environmental screening and soil sampling.  Locations will be biased to discharge points, staging 
areas and any other areas of potential environmental concern. 
 
At the 10 proposed locations, soil cores will be recovered in acetate sleeves using a direct push 
drill rig to a depth of 10 feet bgs, the encountered water table, or top of bedrock, whichever is 
encountered first.  Soil will be classified by a geologist using the Burmister system of soil 
classification.  Up to 10 soil samples will be collected by a Berger geologist based on in-situ 
field observations and screening with a Photoionization detector equipped with a 10.2 electron-
volt lamp (PID).   
 
To obtain the most representative PID reading, the geologist will use a decontaminated stainless 
steel spoon or knife  to make a longitudinal score deep enough to expose a porous surface the 
length of the core, or, make very small divots at six-inch intervals to expose a porous surface.  
Simultaneously, the geologist will place the probe of the PID immediately above the fresh soil 
surface being careful not to touch the sample, and move the probe slowly above the lateral 
scoring and record any peaks in the field book.  
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All soil samples will be analyzed for target compound list (TCL) volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), pesticides/PCBs, and target analyte list 
(TAL) metals (i.e., full TCL/TAL analysis).  In addition, one (1) laboratory-blind QA/QC 
duplicate sample will be collected.  All sample containers will be supplied by the laboratory and 
all samples will be sent to the laboratory with proper preservation and in accordance with chain-
of-custody procedures. 
 
A soil sample will be collected from the 2-foot interval exhibiting the highest PID and/or signs of 
contamination, including odor/staining, or from the interval bridging the water table.  If no PID 
readings are detected and there are no obvious signs of contamination, the VOC component of 
the sample will be collected from the bottom of the boring (8-10 feet bgs) while the remaining 
sample is collected from the surface interval (0-2 feet bgs).    
 
The soil component for VOC analysis shall be collected first to minimize volatilization and 
biodegradation.  Once the VOC soil sampling is complete the remaining soil to be analyzed for 
non-VOC parameters such as SVOCs, pesticides, PCBs, metals or cyanide shall be 
homogenization over the 2-ft sample interval to create a representative sample.   
 
Homogenization of the soil shall take place with a decontaminated stainless steel spoon and 
bowl.  The mixing technique will depend on the physical characteristics of the soil including 
moisture content, particle size and distribution however; the goal is to achieve a consistent 
physical appearance over the entire soil sample.  Prior to homogenization, twigs, roots, leaves, 
rocks and miscellaneous debris (glass, bricks, etc.) shall be removed from the sample using the 
decontaminated stainless steel spoon or spatula.  Homogenization of the soil will include a series 
of mixing and quartering steps.  The soil should be quartered (divided into 4) and moved to the 
sides of the bowl/tray/hole.  Each quarter will then be mixed individually, and then rolled to the 
center of the bowl/tray/hole and mixed with the entire sample again.  These steps of quartering 
the soil, mixing individually and then mixing the entire sample again should be repeated at least 
twice.  Once a consistent physical appearance over the homogenized soil has been obtained, the 
soil should be transferred into the appropriate sample container using the decontaminated 
stainless steel spoon or spatula.  Disposable gloves will be worn and changed between each 
location. 

5.5.2 Groundwater Sampling and Analysis 

In an effort to characterize the Site’s groundwater quality, one (1) groundwater sample will be 
collected from a deep exploratory boring to an anticipated maximum depth of 50 feet bgs.  
Initially, a deep boring will be advanced using direct push technologies while removing soil 
cores.  Soil will be classified by a geologist using the Burmister system of soil classification and 
screened using a PID as described above.  If the water table is encountered, the driller will 
deploy the SP15 discrete groundwater sampler into the soil.   
 
If the geologist feels a representative groundwater sample immediately below the water table 
cannot be obtained from the initial deep borehole, the hole will backfilled and a second deep 
borehole will be drilled using a bull-point to reach the depth above the water table, at which 
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point the driller will deploy the SP15 discrete groundwater sampler. 
 
The groundwater sample will be collected manually via an inertial pump using Teflon® lined 
PVC tubing and a check-ball valve at the tip inserted down the sampler rods.  The VOC portion 
of the sample will be collected either by a weighted bottom filling Teflon® lined small diameter 
bailer, or by removing the tubing from the drill rods while keeping a thumb over the top end of 
tubing then transferring the groundwater into the appropriate laboratory supplied VOC vials.  All 
other sample parameters can be collected by manually purging the tubing with the check-ball 
valve. 
 
The one (1) groundwater sample will be submitted for full TCL+30 and TAL metals analysis.  In 
addition, a second sample will be submitted to the laboratory for laboratory filtration and 
analyzed for TAL metals analysis.  For QA/QC, one trip blank sample will be sent with the 
groundwater sample for VOCs analysis. 
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Table 6 – Indoor Survey Units – List of Required Surveys and Samples 
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Table 7 – Outdoor Survey Units – List of Required Surveys and Samples 

 
 

 
 

Note: The above quantities of measurements and samples are estimates which are subject to change based on 
results of field readings and site conditions 
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6.0 RADIOLOGICAL SURVEY INSTRUMENTATION AND METHODS 

6.1 Field Instruments 
The purpose of this section is to describe direct radiation measurement and sample collection and 
analysis techniques that will be implemented during the Scoping Survey of the Site.  
Characteristics of each are provided in Table 8 . 
 

Table 8 - Types of Instruments Planned for Use  

Detector / Instrument  Detector Type 

Active 
Area 
(cm2) 

Radiation Sensitivity & 
Uses 

Ludlum 44-9 Geiger-Mueller 15 

Beta-gamma scans for 
contamination (e.g., 
drilling equipment) 

Gamma Scintillation* 
(Ludlum 44-10 or 44-
62 or Ludlum 19)  

Exposure Rate 
Meter N/A Gamma Exposure Rates 

Ludlum 43-89 
Dual Phosphor 
Scintillator 100 

Alpha / beta surface 
scans and fixed-point 
measurements 

Ludlum 43-10-1 
Dual Phosphor 
Scintillator N/A 

Alpha / beta wipe test 
counter for removable 
contamination 

Durridge Rad-7 Radon 
Monitor 

Alpha 
spectrometer N/A 

Real-time survey for 
radon and thoron 

* For Gamma Scintillation Detectors: surface and one meter readings will be taken with a 
Ludlum 44-10 or equivalent (2” x 2” NaI), and for downhole gamma, in order to minimize hole 
size and waste creation, Ludlum 44-62 NaI probe or equivalent will be used (1/2” diameter x 1” 
NaI). 

6.1.1 Alpha Beta Sample Counter 

Analyses of wipe tests and air samples may be performed on-site or off-site using a Ludlum 
Model 2929 dual phosphor alpha-beta counter.  This instrument is used with a 1-minute counting 
time which provides a minimum detectable activity (MDA) of approximately 60 dpm/sample.   
 

6.1.2 100 cm2 Alpha-Beta Dual Phosphor Scintillator 

A Ludlum Model 43-89 dual phosphor scintillation probe is used to assess alpha-beta 
contamination and exposure rates on surfaces.  The probe may be used with Ludlum Models 
2350, 2221, or 2360 scaler-ratemeters set with the proper operating voltage and discriminator 
settings for measurement of alpha or beta radiations as appropriate.  
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6.1.3 GM Pancake Probe 

 
Ludlum Model 44-9 Geiger-Mueller probes is used to assess gross alpha-beta-gamma count rates 
on small surfaces for which the larger 100 cm2 probes are not manageable.  They are used for 
general health physics purposes such as hand and foot monitoring (frisking) and equipment 
scanning for release from controlled areas. 
 

6.1.4 Gamma Scintillation Detector 

A Ludlum Model 44-2 1"x1" NaI Scintillation Probe (or Ludlum Model 44-10 2” x 2” Probe, or 
Ludlum 19 Micro-R Meter) is used to assess ambient gamma-ray fields from residual thorium 
activity.  The probe may be used with a Ludlum Model 12 ratemeter, and is calibrated to gamma 
exposure rate using a cesium-137 field within 1 year prior to date of use.  Gamma exposure rate 
measurements are collected during scans and at fixed survey points at contact (1 cm) and at a 
distance of 1 meter from the floor.  The probe can also be used to scan pipes to determine if 
internal thorium is present. 
 
All of these instruments will be calibrated within 1 year of use by standards traceable to the 
National Institute of Standards and Technology.  The operation of the instruments will be 
checked during the project by performing standard and background measurements daily.  Results 
of efficiency and background checks will be maintained in a log book. 
 

6.1.5 Rad-7 Electronic Radon Monitor 

The Rad-7 has a sniffer with a small tube “snout” to search for radon and thoron entry points.  It 
has a nominal 1 liter per minute air flow and uses electrostatic collection of alpha emitters with 
spectral analysis.  The monitor can be used as a continuous radon/thoron gas monitor or as a 
sniffer.   
 

6.2 Building Survey Background Measurements 
Determination of background values is of the utmost importance in building decommissioning 
projects.  Since ‘net’ residual contamination values, or the difference between a sample count 
rate and background, are used to assert whether a particular SU satisfies the criteria for 
unrestricted release, application of accurate and applicable background values is necessary.  In 
this light, background measurements must be made in non-impacted building areas. 
Alternatively, background may be determined in a nearby building with similar construction. 
Contact and 1 meter background readings with the gamma scintillator must be determined and 
this value should be subtracted from actual measurements to enable a direct comparison with a 
DCGL value.  In order to account for instrument response to ambient background, which can 
change from location to location, instrument background measurements will be performed on 
each material encountered.   
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6.3 Gamma Scan Surveys 
Scans for gamma contamination will be performed within all areas with a 2-inch by 2-inch (2x2) 
NaI detector in gross count rate mode for surface and 1 meter readings.  The intent of these 
surveys is to identify areas with potential thorium contamination.   

6.3.1 Scan Minimum Detectable Concentrations 

The methodology used in NUREG-1507 was used in determining minimum detectable scan 
sensitivity.  A discussion of the calculation of scanning minimum detectable concentration 
(MDC) and the scanning minimum detectable count rate (MDCR) is provided in Appendix A.  
Cs-137 was used to determine scan MDC, as it has a moderate gamma energy which is in the 
range of many of the thorium chain gamma energies.  Therefore, determining MDC for Cs-137 is 
appropriate. 

6.4 Smear Sample Collection and Analysis 
Selected building surfaces will have smear samples collected to assess the presence of removable 
alpha contamination.  The amount of removable radioactive material per 100 cm² of surface area 
will be determined by wiping that area with a dry filter, applying moderate pressure, and 
preparing them for counting.  The presence of removable alpha-emitting nuclides will be 
determined using a dual scintillator detector. If necessary the smear samples can be sent to an 
off-site laboratory for further alpha / beta Liquid Scintillation Counting spectrometric analysis.  
 

6.5 Soil Sample Analysis 
Soil samples and other volumetric samples (e.g., sludge) will be analyzed for total thorium, 
estimated by summing the Ac-228 + Bi-214 concentrations.  The MDC is calculated as shown in 
Appendix B. 
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7.0 SURVEY QUALITY ASSURANCE / QUALITY CONTROL (QA/QC) 
Activities associated with this Sampling and Analysis Plan shall be performed in accordance 
with written procedures and/or protocols in order to ensure consistent, repeatable results.  Daily 
quality control checks will be performed on all in-use instruments, and all radiological 
measurement instrumentation will be calibrated and relatable to the National Institute of 
Standards and Technology (NIST).  Instrument performance will be tracked daily using control 
charts with performance criteria established at the beginning of the survey effort. 

7.1 Quality Assurance/Quality Control Samples (QA/QC) 
QA/QC samples will be analyzed in the same manner as the field samples. The applicable types 
of QC samples for this project are described below. 

7.1.1 Field Duplicates 
A field duplicate is a second sample for a particular analysis collected simultaneously at a 
sampling location, using the same sampling apparatus and identical sampling containers. The 
purpose of the duplicate sample is to check the contract analytical laboratory reproducibility of 
the analytical data.  The soil sample should be taken at twice the normal volume and manually 
blended before preparing the duplicate sample to minimize the potential for varying radioactivity 
content.  Field duplicate samples will be collected at a rate of five percent, or one per every 20 
environmental samples collected.  A minimum of one duplicate sample will be sent with each 
batch of at least 10 samples.  The results will be subject to the precision evaluation described in 
Section 7.2.1, with an RPD acceptance value of 30%. 

7.1.2 Field Blanks 
A field blank is a sample of non-radioactive soil collected from an area known not to contain 
significant quantities of the radionuclides of concern.  The purpose of the field blank is to check 
for cross-contamination during transit and sample processing.  Field blank samples will be 
collected at a rate of five percent, or one per every 20 environmental samples collected.  A 
minimum of one blank sample will be sent with each batch of at least 10 samples.  The results of 
the field blanks will be qualitatively evaluated to determine if there are problems with cross-
contamination or other issues relating to false positive results. 

7.2 Quality Assurance Objectives for Measurement 
The quality assurance (QA) objectives for measurement, the means by which quality will be 
measured and documented, will be achieved through measuring the following quality indicators. 

7.2.1 Precision 
Precision is a measure of the agreement between a set of replicate sample results.  It is assessed 
by comparing the results of duplicate sample analyses including matrix spikes and matrix spike 
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duplicates, laboratory control samples and laboratory control sample duplicates, laboratory 
duplicates, and field duplicate with the results of the original sample.  Precision is generally 
expressed in terms of relative percent difference (RPD), 

RPD = 
| |X1 – X2

½ (X1 + X2) × 100% 

where X1 and X2 are the duplicate results. 

7.2.2 Accuracy 
Accuracy is defined as the nearness of a measurement to its true value.  Accuracy measures a 
method’s average or systematic error.  Laboratory accuracy is assessed by spiking samples with 
known standards and calculating the percent recovery.  Three types of recoveries are measured: 
matrix spikes; laboratory control spikes; and, blind quality control spikes.  Laboratory accuracy 
will be evaluated during validation of the data.  Accuracy is reported in terms of percent 
recovery, 

% recovery = 
| |R – U 

S  × 100% 

where S is the actual concentration of spike added, U is the measured concentration in the 
unspiked aliquot, and R is the measured concentration in the spiked aliquot. 

7.2.3 Representativeness 
Representativeness expresses the degree to which the sampling data represent the characteristics 
that are being measured.  Field planning meetings, technical system audits, and oversight will 
offer opportunities to check that field procedures are being correctly implemented, thus helping 
to ensure the representativeness of the field data collected. 

7.2.4 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set can 
be compared with another.  Sample data will be comparable with other measurement data for 
similar samples and sample conditions.  Data comparability will be maintained by using 
consistent standardized methods and units of measurement. 

7.2.5 Completeness 
Completeness is a measure of the amount of valid data obtained from the field investigation 
compared with the total amount of data that was collected.  A minimum goal of 90 percent 
completeness for chemical and radiological data is acceptable for data quality requirements. 
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FIGURES 
 
Figure 1 Site Location/Topographic Map 
Figure 2  Site Plan 
Figure 3 Preliminary Survey Unit Map 
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APPENDIX A 
MINIMUM DETECTABLE CONCENTRATIONS – SURVEY INSTRUMENTS 
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Appendix A 
Minimum Detectable Concentrations – Survey Instruments 

 
1.0 Introduction  

The minimum detectable concentration of a scan survey (scan MDC) depends on the intrinsic 
characteristics of the detector (efficiency, window area, etc.), the nature (type and energy of 
emissions) and relative distribution of the potential contamination (point versus distributed 
source and depth of contamination), the scan rate and other characteristics of the surveyor. Some 
factors that may affect the surveyor’s performance include the costs associated with various 
outcomes—e.g., cost of missed contamination versus cost of incorrectly identifying areas as 
being contaminated —and the surveyor’s a priori expectation of the likelihood of contamination 
present. For example, if the surveyor believes that the potential for contamination is very low, as 
in an unaffected area, a relatively large signal may be required for the surveyor to conclude that 
contamination is present.  

A discussion of the calculation of scanning minimum detectable concentration (MDC) and the 
scanning minimum detectable count rate (MDCR) is provided in the MARSSIM (EPA 2000). 
More detail on signal detection theory and instrument response is provided in NUREG-1507, 
Minimum Detectable Concentrations with Typical Radiation Survey Instruments for Various 
Contaminants and Field Conditions (NRC 1997), from which the following discussion is drawn.  

1.1 Minimum Detectable Count Rate and Surveyor Efficiency  

The framework for determining the scan sensitivity is based on the premise that there are two 
stages of scanning. That is, surveyors do not make decisions on the basis of a single indication, 
rather, upon noting an increased number of counts, they pause briefly and then decide whether to 
move on or take further measurements. Thus, scanning consists of two components: continuous 
monitoring and stationary sampling.  In the first component, characterized by continuous 
movement of the probe, the surveyor has only a brief “look” at potential sources, determined by 
the scan speed. The surveyor’s willingness to decide that a signal is present at this stage is likely 
to be liberal, in that the surveyor should respond positively on scant evidence, since the only 
“cost” of a false positive is a little time.  The second component occurs only after a positive 
response was made at the first stage.  This response is marked by the surveyor interrupting his 
scanning and holding the probe stationary for a period of time, while comparing the instrument 
output signal during that time to the background counting rate.  Owing to the longer observation 
interval, sensitivity is relatively high.  For this decision, the criterion should be more strict, since 
the cost of a “yes” decision is to spend considerably more time taking a static measurement or a 
sample.  

Since scanning can be divided into two stages, it is necessary to consider the survey’s scan 
sensitivity for each of the stages.  Typically, the minimum detectable count rate (MDCR) 
associated with the first scanning stage will be greater due to the brief observation intervals of 
continuous monitoring—provided that the length of the pause during the second stage is 
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significantly longer. Typically, observation intervals during the first stage are on the order of 1 or 
2 seconds, while the second stage pause may be several seconds long.  The greater value of 
MDCR from each of the scan stages is used to determine the scan sensitivity for the surveyor.  

The minimum detectable number of net source counts in the interval is denoted by Si. Therefore, 
for an ideal observer, the number of source counts required for a specified level of performance 
can be arrived at by multiplying the square root of the number of background counts by the 
detectability value associated with the desired performance (as reflected in d’) as shown in 
[Equation 6-8, MARSSIM]:  

Si = d’ ( bi ) 
1/2 

 

where the value of d’ is selected from MARSSIM Table 6.5 based on the required true positive 
and false positive rates and bi is the number of background counts in the interval.  

The minimum detectable source count rate (MDCR), in cpm, detectable during the observation 
interval i, in seconds, by an “ideal” surveyor may be calculated by [Equation 6-9, MARSSIM]:  

MDCR = Si × (60 / i )  

For the case of real surveyors who are not equivalent to the “ideal” construct, MARSSIM 
recommends assuming an efficiency value at the lower end of the observed range of 0.75 – 0.50 
(i.e., p = 0.5) when making MDCR estimates. Thus, the required number of net source counts for 
the surveyor, MDCRsurveyor, is determined by dividing the MDCR by the square root of p.  

Consider the calculation of the MDCR for the case of 2 inch by 2 inch NaI(Tl) scintillation 
detector used for a walkover scan.  The actual detectors and actual background count rates will 
be used, but as an example of the methodology, the following is shown: 

EXAMPLE: 

Background count rate is conducted in several areas and averaged to be 7166 cpm.  

The desired level of performance, 95% correct detections and 60% false positive rate during 
initial scanning, results in a d’ of 1.38 [Table 6-5, MARSSIM].  The scan rate of 0.5m/s at an 
observation interval of 1 to 2 seconds, results in a diameter of about 60 cm for the area of activity 
observed. The MDCRsurveyor may be calculated assuming a surveyor’s efficiency (p) of 0.5 as 
follows (example shown for the bare NaI detector):  

 bi = (7166 cpm) × (1 sec) × (1 min/60 sec) = 119 counts 

 MDCR = (1.38) × (119) 
1/2

 / (1 sec ) × (60 sec/1 min) = 905 cpm 

 MDCRsurveyor = 905 / (0.5) 
1/2

 = 1,280 cpm net above background  
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 MDCRsurveyor (gross) = 1,280 + 7,166 = 8,466 cpm gross 

 
The minimum number of source counts required to support a given level of performance for the 
final detection decision (second scan stage) can be estimated using the same method.  As 
explained earlier, the performance goal at this stage will be more demanding.  The required rate 
of true positives remains high (e.g., 95%), but fewer false positives (e.g., 20%) can be tolerated, 
such that d’ (from Table 6.5) is now 2.48. For this second stage of the scan survey, the surveyor 
typically stops the probe over a suspect location for about 4 seconds before making a decision,  

 bi = (7166 cpm) × (4 sec) × (1 min/60 sec) = 478 counts 

 MDCR = (2.48) × (478) 1/2 / (4 sec ) × (60 sec/1 min) = 813 cpm 

 MDCRsurveyor = 813 / (0.5) 1/2 = 1,150 cpm net above background  

 MDCRsurveyor (gross) = 1,150 + 7,166 = 8,316 cpm gross 

 
For the 2x2 NaI probe, the greater of the calculated MDCRsurveyor values is 1,280 cpm above 
background.  This would then be the value chosen for the MDCRsurveyor when using the 2x2 NaI 
probe.   

In summary, for this listed EXAMPLE, the MDCs for the different scanning techniques are as 
follows: 

 Scan –   2x2 NaI detector  1.4 pCi/g 
 Stop (4 sec) –  2x2 NaI detector  1.2 pCi/g 

 
When actual background readings are obtained, the MDC will be calculated using the above 
methodology.   
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1.0 INTRODUCTION 

Louis Berger Associates, PC (LBA) is under contract to the New York City Department 
of Design and Construction (DDC) to perform an initial site assessment at the former 
Wolff Alport Chemical Corporation (FWACC) Site in Queens, NY.  Studies conducted to 
date indicate that the site is contaminated with radioactive materials associated with 
monazite ore processing. The purpose of the proposed investigation is to determine the 
extent of radioactive contamination on the property.   

This Site Health and Safety Plan (HASP) has been developed to address overall health 
and safety requirements for LBA employees and subcontractors on site in compliance 
with OSHA 29 CFR 1910.120.   The HASP has been adapted from the Welsbach/GGM 
Superfund Site HASP which is a thorium-contaminated site in Camden, NJ.  
Investigations at the FWACC Site will closely resemble those at the Welsbach site 
because the type and location of contamination and the buildings and urban environment 
are very similar.   

This HASP describes in detail the requirements and procedures for employee protection 
for the various investigation activities at the Site.  Additional scope requests, when not 
adequately covered by the provisions of this Plan, will be addressed in Task Addenda and 
will become part of this Plan. 

This HASP outlines safety, health, and emergency response procedures for preventing 
accidents and protecting personnel from injury and occupational illness during all 
activities described herein. Included in this HASP are the assignment of responsibilities, 
personnel protection minimum requirements, safe work practices, and emergency 
response procedures.  This document is based upon available historical information and 
the assessment of potential physical and chemical hazards associated with the site and 
activities related to the planned associated activities.  A copy of this HASP will be 
available at the Site, in the keeping of the Project Safety Officer (PSO), during site 
activities.  Compliance with this HASP is required of all project personnel and visitors. 

2.0 REGULATORY REQUIREMENTS AND GUIDELINES 
The procedures outlined in this HASP comply with the Occupational Safety and Health 
Administration (OSHA) requirements contained in 29 CFR 1910.  The procedures are 
also consistent with the guidance contained in Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities (prepared jointly by the USEPA, National 
Institute for Occupational Safety and Health (NIOSH), OSHA, and the U.S. Coast Guard 
(USCG)).  Radiation exposure precautions comply with the requirements set forth in 
NYC Health Code Article 175. 
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3.0 SITE BACKGROUND AND SETTING 

3.1 Site Location 

The FWACC site is located at 1127 Irving Avenue in the borough of Queens in an urban, 
light industrial area bordering with residential areas to the north and west.  Immediately 
east of the former site is warehouse building space.  Immediately west is a former 
deli/grocery that was heavily damaged by a fire in 2007.  The rail line behind the site is 
heavily overgrown and contains a significant amount of illegally dumped trash.  The 
Cemetery of the Evergreens borders the site to the south and east on the opposite side of 
the rail line. Figure 3-1 shows an aerial view of the triangular-shaped property, bordered 
by Irving Ave., Cooper Ave., and the abandoned rail spur/empty lot behind the buildings. 

 

Figure 3-1 – Aerial Photo of Former Wolff-Alport Site – 2008 
(http://maps.live.com) 
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Figure 3-2 –Former Wolff-Alport Site Location - (“A”) 

(ref: Google Maps) 

3.2 Site History 

In an effort to produce a city-wide ground level radiation background map, the DOH, 
Bureau of Environmental Science and Engineering (ESE) completed vehicle-based 
background radiation survey throughout the city. During a portion of the survey, above 
background levels gamma activity were detected on Irving Avenue between Cooper 
Avenue and Moffat Street on the Brooklyn/Queens border. Gamma radiation 
measurements peaked at approximately 1.5 milliRoentgen per hour (mR/hr) in the street 
in front of 1129 Irving Avenue. Local gamma radiation background is roughly 0.02 
mR/hr. 

Through conversations with the NYS Department of Environmental Conservation (DEC) 
and the USEPA, DOH was informed that the former Wolff-Alport Chemical Corporation 
was based at 1127 Irving Avenue. Documents produced by the U.S. Department of 
Energy indicate the owners of Wolff-Alport sold large amounts of thorium oxalate to the 
now defunct Atomic Energy Commission (AEC). 
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According to federal records, Wolff-Alport operated at this location from approximately 
1920 to about 1954. About 1940, the company began importing Monazite sand from the 
Belgian Congo through the rail spur located in back of the property. Monazite sand is rich 
in thorium and rare earth elements, and the company extracted these rare earth elements 
and sold them to various commercial entities.  Initially, the thorium (and presumably 
other radioactive decay products) was considered a waste product and disposed into the 
sewer.  Wolff-Alport was ordered to halt sewer disposal in the fall of 1947 by the AEC.  
In order to minimize the waste volume, Wolff-Alport began concentrating the thorium as 
a precipitate and then sold the sludge to the AEC. 

Wolff-Alport terminated operations at the site in approximately 1954.  Land use records 
after 1954 are limited.  In 1988, the site was occupied by Lynda Knitwear. In late 2000, 
the site was used by the current rental occupants, Primo Auto Body. 

3.3 Current Land/Building Use 

The building which housed the former Wolff-A1port operations appears to have been 
subdivided (access ways between the portions were sealed) at a later date. Most of the 
areas investigated during this field effort are used for storage or materials with 
limited/short term entry by individuals. The one exception is in the main working area of 
Primo Auto Body, (1127A Irving Avenue) where individuals spend their entire working 
day in the building while completing various auto repairs and body work. 

3.4 Proposed Work 

The investigation activities currently proposed at the Site are described in the Sampling, 
Analysis and Monitoring Plan (SAMP). These activities include indoor and outdoor 
surface exposure rate scans, short-term (real time) and long-term (3-month) radon, thoron 
measurements, alpha/beta counts with a dual alpha/beta detector, downhole gamma 
logging, surface and subsurface soil sampling, and collection of geotechnical and 
chemical soil samples. 

A tracked excavator may be used on the old rail siding to push back tall weeds and trash 
which now limit access to the outdoor, potentially contaminated area.  A pickup truck-
mounted geoprobe will be used to collect sub-surface samples. 
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

4.1 Project Safety Personnel and Contractors 

 Project health and safety personnel are listed below. 

Project Manager 
   Name:    Rhine Almonacy 

Work Telephone:  212-612-7951 
Mobile:   973-418-1267 

Corporate Health and Safety Manager 

   Name:    Brian Murphy 
   Work Telephone:  212-612-7900 
   Mobile:   484-788-9673 
 
Project Safety Officer (PSO)     
   Name:    Joshua Cupriks 
   Work Telephone:  212-612-7954 
   Mobile:   646-772-2261 
 
Project Health Physicist 

Name:    Dennis Quinn 
Work Telephone:  845-223-1960 
Mobile    845-891-5761   

 
Laboratory Analysis     CoPhysics Corporation  
       1 Commercial Dr. 
       Florida, NY 
       Attn:  Theodore Rahon 
       office: 845-783-4402 
       mobile: 914-260-1293 
 
Drilling      Zebra Environmental Corp. 
       30 N. Prospect Ave. 
       Lynbrook, NY  11563 
       516-596-6300 
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4.2 Responsibilities of Safety Personnel 

Project Manager – is primarily responsible for the development and implementation of 
the investigation and for the health and safety of personnel assigned to the field 
investigation. The Project Manager has the final responsibility for the quality of work 
performed under the contract and will be the primary point of contact with the client 
agency. 

Corporate Health and Safety Manager – The Corporate Health and Safety Manager 
(CHSM) is responsible for development and implementation of health and safety 
program and the overall implementation of this HASP.  The CHSM functions as a liaison 
with governmental Agencies on health and safety issues.  The CHSM conducts or directs 
periodic audits for successful implementation of the site safety and health plans.  The 
CHSM has reviewed this revised HASP and finds it acceptable. 

Project Safety Officer - The Project Safety Officer (PSO) is knowledgeable in safety and 
worker protection techniques as they relate to the project.  Responsibilities include 
monitoring the day to day compliance of site work to the requirements in this HASP, 
having the ability and authority to make needed changes or additions to the plan and 
providing technical assistance to the Project Manager on problems relating to work site 
safety. 

The PSO will assist the Certified Health Physicist (CHP) in interpreting and documenting 
health and safety related data relevant to work activities at the site.  As site data are 
obtained and evaluated, the PSO may modify this HASP with the approval of the CHSM.  
The levels of personnel protection outlined in this plan may be upgraded or downgraded 
based on such information; the levels of personal protection outlined in this plan cannot 
be downgraded without the approval of the CHSM.  The PSO or designee will also 
conduct regular, documented, on-site briefings pertaining to health and safety require-
ments of the project.  The PSO will be present on a full-time basis whenever there are 
three or more persons working simultaneously or whenever the CHSM and the PM deem 
it necessary. 

The PSO is responsible for the development and set-up of emergency procedures and 
personal decontamination procedures.  The PSO or designee will complete a daily diary 
of activities with health and safety relevance.  If unsafe work conditions are determined, 
the PSO is authorized to stop work.  Resolution of all on-site health and safety problems 
will be coordinated through the Project Manager with assistance from the CHSM. 

Project Health Physicist - The Project Health Physicist is responsible for the 
implementation of the radiation protection strategies detailed in the health and safety 
plan.  As part of his responsibilities, he will confirm that all field personnel receive 
proper training and guidance on radiological health and safety issues.  

Other Field Personnel – all field personnel are required to become thoroughly familiar 
with this HASP, follow the health and safety procedures and guidelines outlined in this 
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HASP, and use protective equipment properly to protect themselves and their fellow 
workers from injury and to prevent damage to material, equipment, and facilities.  Field 
personnel will contribute any suggestions and assist in discovering or correcting unsafe 
working conditions. 

Subcontractor Management - Subcontractors will designate one or more safety and health 
coordinators, one of whom will be assigned to the site during any site activities involving 
the subcontractor.  The safety and health coordinator will develop a HASP addendum 
addressing the hazards associated with that subcontractor's project tasks and act as a 
liaison between the PSO and the subcontractor.   

Subcontractor Personnel – The field investigations will be conducted according to the 
requirements of this HASP and applicable regulations.  Subcontractors whose work will 
be performed on-site, or who otherwise could be exposed to health and safety hazards, 
will be advised of known hazards through distribution of site information obtained by 
LBA.  As employers, each subcontractor is responsible for the health and safety of their 
employees.  All subcontractors are responsible for:  

• Providing personal protective equipment (PPE) for their employees subject to 
the requirements of this HASP and PSO review 

• Providing documentation to the PSO that their employees have been trained in 
accordance with the requirements of this HASP 

• Providing documentation to the PSO that their employees have received 
medical clearances as required by the HASP 

• Providing periodic documentation to the PSO that their employees are in 
compliance with the provisions of this HASP 

Subcontractors will also provide documentation to the PSO that their employees have 
received a daily briefing covering their assignment, required PPE, special or unusual 
conditions and lessons learned.  Subcontractor personnel will contribute any suggestions 
and assist in discovering or correcting unsafe working conditions.   The site PSO will 
document the subcontractor’s compliance with the requirements of the HASP, and 
inspect the subcontractor’s PPE to verify that it is fit for duty. 

5.0 HEALTH  AND SAFETY ANALYSIS 

5.1 Project Tasks 

The field activities being conducted as part of the scope of work for this project are 
outlined below and described in detail in the SAMP.   

• Indoor and outdoor surface exposure rate scans 

• Radon/thoron gas measurement
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• Long-term (3-month) radon/thoron gas measurements. 

• Surface alpha/beta activity measurements 

• Downhole gamma logging 

• Surface and subsurface soil sampling 

5.2 Safety and Hazard Analysis 

The anticipated safety and health hazards associated with the project tasks are listed in 
the following section.  There are no extraordinary hazards.  Standard health and safety 
protocols for environmental field work will be sufficient to protect employees and the 
public during the project.   Radiation hazards on the site are minor for occupational 
exposure.   Radiation safety aspects of the project are discussed in Section 9.   

5.3 General Hazards 

 Anticipated physical/biological hazards include: 

• Heat stress (high ambient temperature) 

• Cold (Hypothermia) 

• Noise 

• Slip, Trip and Fall 

• Equipment Operation 

• Electrical 

• Utility avoidance (overhead and underground) 

• Vehicular Traffic 

• Falling objects 

• Biological hazards 

• Radiation hazards 

• Excavation/trenching/shoring 

• Ergonomic hazards 

• Structural/collapse potential 

5.3.1 Heat Stress 

Exposure monitoring for heat stress is described in Section 7. 
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5.3.2 Cold Stress 

Exposure monitoring for cold stress is described in Section 7. 

5.3.3 Noise 

OSHA requires the use of hearing protection by all employees when noise levels exceed 
an average of 85 decibels in an 8-hour day.  This limit may be exceeded on or near heavy 
equipment.  A noise dosimeter operating in the dBA mode, may be used to determine if 
levels near heavy equipment are less than or greater than 85 dB.  However, monitoring is 
usually not necessary because site workers will wear hearing protection near heavy 
equipment as standard practice regardless of the noise levels. 

5.3.4 Slip, Trip and Fall Hazards 

Ground irregularities due to topography or protruding materials (e.g., nails in boards, 
broken glass) may pose a fall, slip or trip hazard to workers.  Leather shoes with puncture 
proof inserts will be worn by personnel to protect against sharp objects which may be 
protruding from the surface or when using heavy equipment.  There are potential hazards 
from the presence of wet areas, puddles, oil and grease, debris, loose or sandy soils, or 
other obstructions that may be within the passageways or walkways.  Field personnel will 
be briefed by the PSO each morning on the location and type of obvious hazards in the 
work areas.  Site workers are to take care in areas where ground irregularities or 
protruding objects exist and may not be observed due to vegetation. 

5.3.5 Equipment Operation 

To prevent entrainment in moving machinery, personnel will maintain a safe distance 
from heavy machinery.  The PSO or designee will remind all site workers each morning 
about the hazards of moving equipment.  . 

5.3.6 Electrical 

Electrical storms (thunderstorms) may pose an electrocution hazard.  During 
thunderstorms, all heavy equipment will be shut down, drilling activities will be 
terminated and all personnel on-site will take refuge in buildings. 

All electrical equipment, power tools, and extension lighting used on this site will be low 
voltage or protected by ground fault circuit interrupters (GFCIs). 

5.3.7 Utility Avoidance (overhead and underground)
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Underground utilities may pose an electrocution, explosion, or other hazard during 
excavation or drilling activities.  The location of underground utilities and tanks will be 
determined prior to excavation or drilling.  Utility companies and other responsible 
authorities will be contacted to locate and mark the locations, and a copy of the Markout 
Ticket will be retained by the drilling contractor.  The drilling subcontractor shall visually 
inspect or use remote sensing devices (i.e., electrical resistivity, ground penetrating radar, 
magnetometer, or metal detector) in areas where public utility companies may not have 
sufficient information on buried utilities 

5.3.8 Vehicular Traffic 

Vehicular traffic will pose a hazard during the surface exposure rate scans of public 
streets and, if required, shallow subsurface soil sampling and downhole gamma logging 
in public streets. If necessary, the local police department will be contacted prior to street 
scanning activities, in order to make arrangements to close streets to all but local traffic.  
Traffic cones will be set across all street intersections to restrict the flow of traffic into 
the areas being scanned.  In addition, warning signs (e.g., Work Ahead) will be posted at 
all street intersections.  All personnel will wear bright-colored, reflective traffic safety 
vests while performing street scanning activities. 

5.3.9 Falling Objects 

If there is a danger of falling objects on a property, the entire area inside the exclusion 
zone will be a hard hat area.  Depending on the height of the drilling equipment, hard hats 
may also be specified within 50 feet of drilling operations. 

5.3.10 Biological Hazards 

Persons working on the Site should be aware of the presence of biological hazards 
including snakes, poisonous plants and poisonous insects.  Non-poisonous snakes may be 
present at the Site, but it highly unlikely that poisonous snakes will be present.  If a snake 
is discovered, the PSO should be immediately informed of the snake's location, size and 
type, if known.  In most cases, only a brief interruption of work will be necessary to 
allow the snake to vacate the work area on its own. 

Poison ivy is a climbing plant with ternate leaves (arranged in threes), with white berries.  
Poison oak is similar to poison ivy, but its leaves appear oak-like in form.  The leaves of 
these poisonous plants produce irritating oil causing an intensely itching skin rash and 
characteristic bullous lesions.  These plants are to be avoided. 

Working in tall grass, especially in or at the edge of wooded areas, increases the potential 
for ticks to bite workers.  Ticks can be particularly numerous in the spring and fall.  Ticks 
are vectors of many different diseases including rocky mountain spotted fever, Q fever, 
tularemia, Colorado tick fever and lyme disease.  Ticks attach to the skin and 
intravenously feed on blood, creating an opportunity for disease transmission.  Covering 
exposed areas of the body and the use of insect repellent containing N,N-Diethyl-m-
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toluamide (DEET) help prevent tick bites.  Periodically during the workday, employees 
should inspect themselves for the presence of ticks.  If a tick is discovered, the following 
procedure should be used to remove it: 

• Do not try to detach a tick with your bare fingers; bacteria from a crushed tick 
may be able to penetrate even unbroken skin.  Fine-tipped tweezers should be 
used 

• Grip the tick as close to your skin as possible and gently pull it straight away 
from you until it releases its hold 

• Do not twist the tick as you pull and do not squeeze its body.  That may 
actually inject bacteria into your skin 

• Thoroughly wash your hands and the bite areas with soap and water.  Then 
apply an antiseptic to the bite area 

• Save the tick in a small container with the date, the body location of the bite 
and where you think the tick came from 

• Notify the PSO of any tick bites as soon as possible 

• An accident report should be filed within 24-hours of a tick bite that occurs 
while working 

Recently, Lyme disease has been the most prevalent type of disease transmitted by ticks 
in the United States.  Ticks transmit other diseases similar to Lyme disease, which 
present similar symptoms and long-term consequences.  All personnel sustaining a tick 
bite should consult a physician. 

5.3.11 Radiation hazards 

If the potential exists for radiation or contamination above 10 times the general public 
release levels levels shown in Table 10-1, personnel will be trained in accordance with 
the CoPhysics Corporation Radiation Safety Manual and Level C PPE will be utilized.  
The Health Physicist will be notified whenever levels exceed those in Table 10-1. 

5.3.12 Excavation/trenching/shoring 

During excavation and trenching operations where the potential for engulfment exists, 
personnel will be trained in Construction Safety and Confined Space Entry in accordance 
with OSHA regulations.  Excavations will not be entered unless approval is granted by 
the CHSM.  

5.3.13 Ergonomic hazards 

When the potential exists for repetitive stress injuries, poor posturing, or other ergonomic 
hazards, employees will exercise extreme caution.  Repeated tasks may be divided among 
several workers or performed at different times to prevent injuries such as carpal tunnel 
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syndrome.  Proper lifting techniques will be utilized at all times.  Mechanical devices, 
and/or additional personnel will be utilized as needed to prevent the lifting of weights in 
excess of abilities.  

5.4 Social Conditions 

Field personnel are to be knowledgeable of the general conditions currently existing 
within the study area.  Discussions with local law enforcement officials and other 
personnel indicate that drug use and other illegal activities have occurred sporadically 
within certain areas of the site.  Personnel should be cognizant of their surroundings at all 
times while in the field.  Actions required of all personnel include conducting field 
activities with at least two field team members, finishing all field activities during 
daylight hours, and limiting the public visibility of field personnel while activities are 
being conducted. In addition, all field personnel will be required to carry a cellular phone 
and have identification badges identifying themselves as company personnel. 

Before entering any property, workers must ensure that a property entry approval letter 
has been obtained by the NYC DOHMH. 

5.5 Health and Safety Orientation Training 

Site personnel involved with the investigation activities are required to have completed 
the 40-hour hazardous materials health and safety training as specified in 29 CFR 
1910.120.  This training, designed to orient personnel potentially exposed to hazardous 
substances, health hazards, or safety hazards, includes the following: 

• Safety and health risk / job hazard analysis 

• Use of PPE and requirements of 29CFR1920.132 

• Work practices by which the employee can minimize risks from hazards 

• Safe use of engineering controls and equipment 

• Medical surveillance requirements including recognition of symptoms and 
signs which might indicate overexposure to hazards 

• Procedures for environmental monitoring, site control and decontamination 

• Emergency response plans 

• Introductory Radiological Worker Training 

All personnel will also have proof of attendance at an annual 8-hour Health and Safety 
refresher course if their 40-hour course was completed more than a year prior to the start 
of field activities.   A copy of all current training certificates will be kept in the PSO 
office.   
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A radiation orientation will also be presented to all field personnel before any work 
begins, and all field teams will be provided with a daily work order that will include a 
checklist, including utility clearance and known conditions on the property.  Standard 
Safety work permits, to be used for this investigation, are presented in the Appendix.   

5.6 Specialized Training 

All field personnel are to be knowledgeable in the particular hazards that may be 
encountered during this project and be familiar with safe operating procedures.  This will 
be accomplished through the review of this HASP, specialized training prior to the 
commencement of the field work, an audit of field activities and safety meetings during 
the program, as discussed below.  Forms for the documentation of site-specific training 
are contained in Appendix B. 

5.6.1 Pre-Investigation Health and Safety Briefing 

Personnel involved with the project will attend a site-specific health and safety briefing 
prior to initiation of the field activities.  The topics to be discussed will include: 

• Characteristics and potential hazards of contaminants known to be present at 
the site 

• Personal protective clothing: function, donning/doffing, frisking 

• Personal hygiene 

• Environmental monitoring 

• Decontamination procedures 

• Respirators: selection, use, care 

• Site control and work zone designations 

• General safety concepts 

• Emergency recognition and prevention 

• Heat stress 

• Signs and symptoms of over exposure to site specific chemical hazards 

• Hazard communication 

• Emergency response plan 

• Site contingency plans 

• Excavation safety 

• Ergonomic hazards including proper lifting techniques 

• Recognition of structural defects during work in basements
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5.6.2 Morning Safety Meetings 

The PSO or designee shall conduct morning safety and health briefings on an as-needed 
basis.  Problems relative to respiratory protection, inclement weather, heat stress, or the 
interpretation of newly available environmental monitoring data are examples of topics 
that might be covered during these briefings.  An outline report of meetings giving the 
date, time, attendees, subjects discussed, and instructor shall be maintained. Visitors will 
be properly oriented to existing site conditions, planned activities, levels of personal 
protection, and other procedures outlined in this HASP. 

6.0 HAZARD COMMUNICATION 
Hazard communication requirements specified herein meet the requirements of 29 CFR 
1910.1200, and field activities shall be implemented in accordance with this program, as 
described below. 

Material Safety Data Sheets (MSDSs) for hazardous chemicals introduced to the site by 
personnel and subcontractors will be present at the site, for review by all on-site person-
nel.  Labels on containers used by personnel are as originally received (not to be defaced) 
and are to contain the following information: (1) the identity of the hazardous chemi-
cal(s); (2) the appropriate hazard warnings; and (3) the name and address of the chemical 
manufacturer.  If an employee transfers chemicals from a labeled container to a portable 
container, a label that contains those three items must be affixed to it.  If the portable 
container is intended only for that employee's immediate use (during the same work shi-
ft), the product name only shall be clearly marked on the container.  The employee will 
be responsible to properly empty, clean or dispose of the portable container immediately 
after use. 

The PSO shall make a reasonable effort to obtain the appropriate hazard communication 
information for hazardous chemicals introduced by other employers that are working 
independently of the design investigations, including: 

• Precautionary measures other employers need to take to protect their 
employees from harmful exposure to hazardous chemicals under normal op-
erating conditions and in foreseeable emergencies 

• Explanation of that firm's labeling system 

• The name and location of each hazardous chemical, and location of MSDSs 

As part of the site-specific health and safety orientation conducted by the PSO, a review 
of this Hazard Communication Program will be included to inform employees of haz-
ardous chemicals to which they may be exposed during field activities.  Subcontractors 
will also attend the hazard communication training session.  If the chemical hazard 
changes or a new chemical hazard is introduced into the area after work begins, 
additional training will be provided by the PSO.
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Site-specific hazard communication training for hazardous chemicals introduced to the 
site will include: 

• Properties and hazard (chemical, physical, toxicological) of each hazardous 
chemical 

• Health hazards, including signs and symptoms of exposure and any medical 
condition known to be aggravated by exposure 

• Measures employees can take to protect themselves, including: appropriate 
work practices or methods for proper use and handling, procedures for emer-
gency response, and the proper use and maintenance of PPE, as required 

• Work procedures for employees to follow to protect themselves when cl-
eaning hazardous chemical spills and leaks 

• Use of the container labeling system and the MSDSs including: where MSDSs 
are located, how to read and interpret the information on both labels and 
MSDSs, and how employees may obtain additional hazard communication in-
formation 

Site-specific hazard communications training will also cover hazardous chemicals intro-
duced by other contractors and shall emphasize: 

• Information about the hazardous chemicals to which employees may be ex-
posed 

• An explanation of the labeling system other contractors are using 

• Information about the precautionary measures employees need to take to pr-
otect themselves during normal operating conditions and in emergencies 

• Location of MSDSs for hazardous chemicals brought to the site by other 
contractors 

The PSO shall document the training, including the agenda and list of attendees.  This 
subsection of the HASP, and the hazard communication training conducted as described 
above, shall be the mechanism for informing other employers planning to be on-site of 
hazardous chemicals introduced to the site by field activities. 

7.0 MEDICAL SURVEILLANCE AND EXPOSURE MONITORING 

7.1 Medical Surveillance 

Personnel who may have potential exposure to hazardous materials will have an initial 
employment, an annual, and a termination examination.  If personnel potentially need to 
wear a respirator, the physical shall include medical approval to wear respirators, and fit-
tested in accordance with OSHA requirements.  Subcontractors are also required to meet 
medical surveillance requirements for this project.
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 Purpose - The purposes of the medical evaluation are to: 1) determine fitness for 
duty on hazardous waste sites; and 2) establish baseline data for future reference.  Such 
an evaluation is based upon the employee's occupational and medical history, a compre-
hensive physical examination, and an evaluation of the ability to work while wearing 
protective equipment.  The medical examination must include an OSHA-type evaluation 
of the workers' ability to use respiratory protective equipment. 

 Supplemental Examinations - Supplemental examinations may be performed 
whenever there is an actual or suspected excessive exposure to chemical contaminants or 
upon experience of exposure symptoms, or following injuries or temperature stress. 

7.2 Heat Stress Monitoring 
Whenever feasible, the level of protection established for workers will be based upon 
quantitative determinations of the radiological and chemical agents and physical stresses 
present in the work environment.  It is proposed that work will be conducted during the 
summer months; therefore, heat exposure is an issue of concern. 

Heat stress is probably one of the most common and potentially serious illnesses at 
hazardous waste sites.  The potential for heat stress is dependent on a number of factors, 
including environmental conditions, clothing, workload, physical conditioning, and age.  
The effects of heat stress can range from mild symptoms, such as fatigue, irritability, and 
decreased mobility, to death.  The body's response to heat stress includes the following: 

• Heat Rash: A result of continuous exposure to heat and humidity, heat rash 
decreases the body's ability to tolerate heat 

• Heat Cramps: A result of profuse perspiration with inadequate fluid intake and 
chemical replacement, heat cramps are signaled by muscle spasms and pain in 
the abdomen and the extremities 

• Heat Exhaustion: A result of increased stress on various organs.  The signs of 
heat exhaustion include shallow breathing; pale, cool, moist skin; profuse 
sweating; dizziness and lassitude 

• Heat Stroke: The most severe form of heat stress, heat stroke must be relieved 
immediately to prevent severe injury or death.  The signs of heat stroke are 
red, hot, dry skin; no perspiration; nausea; dizziness and confusion; strong, 
rapid pulse; and coma.  The body must be cooled and medical attention sought 
immediately 

7.3 Heat Stress Control Measures 
Measures to prevent heat stress include regular work breaks during field activity, regular 
fluid replenishment, and the availability of shelter (e.g., shaded area).  All personnel will 
be made aware of the symptoms of heat stress.  Should one or more symptoms be 
detected, the affected worker will be assisted to seek shade, drink plenty of fluids, and 
seek medical attention, if required.  
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Several screening techniques can be used to detect early warning signs of heat stress.  
The following method, based on body temperature measurements, is simple and 
straightforward and may be conducted by the PSO.  Body temperature may be measured 
with a digital-readout clinical ear thermometer with disposable tips. 

Body temperature may be measured for three minutes with an ear thermometer at the end 
of each work period and before drinking.  Temperature at the end of the work period 
should not exceed 99.6°F.  If the temperature does exceed 99.6°F, the next work period 
should be shortened by 10 minutes (or 33%), while the length of the rest period stays the 
same.  If the temperature exceeds 99.6°F at the beginning of the next rest period, 
however, the following work cycle should be further shortened by 33%.  Temperature 
should be measured again at the end of the rest period to make sure that it has dropped 
below 99.6°F.  No worker may be permitted to continue wearing semi-permeable or 
impermeable garments when his/her temperature exceeds 100.6°F. 

7.4 Cold Stress Monitoring 

Cold stress normally occurs in temperatures at or below freezing, or under certain 
circumstances, in temperatures of 40°F. Extreme cold for a short time may cause severe 
injury to exposed body surfaces or result in profound generalized cooling, causing death.  
Areas of the body that have high surface area-to-volume ratio, such as fingers, toes, and 
ears, are the most susceptible.  Two factors influence the development of a cold weather 
injury: ambient temperature and the velocity of the wind.  For instance, 10°F with a wind 
of 15 miles per hour (mph) is equivalent in chilling effect to still air at 18°F.  An 
equivalent chill temperature chart relating the actual dry bulb temperature and wind 
velocity is presented in the Table, below. 
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Table 7-1   Wind Chill Temperature Chart 

50 40 30 20 10 0 -10 -20 -30 -40 -50 -60

Calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
5 48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68
10 40 28 16 4 -9 -24 -33 -46 -58 -70 -83 -95
15 36 22 9 -5 -18 -32 -45 -58 -72 -85 -99 -112
20 32 18 4 -10 -25 -39 -53 -67 -82 -96 -110 -121
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148

Trench foot and immersion foot may occur at any point on this chart.

(Wind speeds 
>40 mph 
have little 
additional 

effect.)

Estimated 
Wind Speed 

(mph)

Actual Temperature Reading (°F)

Equivalent Chill Temperature (°F)

Little Danger: Maximum danger 
of false sense of security.

Increasing Danger: 
Danger from freezing of 

exposed flesh within 
one minute.

Great Danger: Flesh may freeze within 
30 seconds.

 

Note: This chart was developed by the U.S. Army Research Institute of Environmental 
Medicine, Natick, MA (Source: ACGIH Threshold Limit Values for Chemical 
Substances and Physical Agents). 

Frostbite is the generic term for a local injury resulting from cold. Several degrees of 
tissue damage are associated with frostbite. Frostbite of the extremities can be 
categorized into: 

• Frost Nip or Incipient Frostbite: characterized by sudden blanching or 
whitening of skin 

• Superficial Frostbite: skin has a waxy or white appearance and is firm to the 
touch, but tissue beneath is resilient 

• Deep Frostbite: tissues are cold, pale, and solid; extremely serious injury 

• Systemic hypothermia: caused by exposure to freezing or rapidly dropping 
temperature.  It  can be fatal.  Its symptoms are usually exhibited in five 
stages:  

1. Shivering 

2. Apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the body 
to less than 95°F 

3. Unconsciousness, glassy stare, slow pulse, and slow respiratory rate
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4. Freezing of the extremities 

5. Death 

Trauma sustained in freezing or sub-zero conditions requires special attention because an 
injured worker is predisposed to secondary cold injury.  Special provisions must be made 
to prevent hypothermia and secondary freezing of damaged tissues in addition to 
providing for first-aid treatment.  To avoid cold stress, site personnel must wear 
protective clothing appropriate for the level of cold and physical activity.  In addition to 
protective clothing, preventive safe work practices, additional training, and warming 
regimens may be utilized to prevent cold stress. 

7.5 Cold Stress Control Measures 

To prevent cold stress illnesses, follow the safety precautions listed below. 

• Protective gloves are typically worn during field activities.  These gloves offer 
some thermal protection 

• For air temperature of 0°F or less, mittens should be used to protect the hands.  
For exposed skin, continuous exposure should not be permitted when air 
speed and temperature results in a wind chill temperature of -25°F 

• At air temperatures of 36°F or less, field personnel who become immersed in 
water or whose clothing becomes wet must be immediately provided with a 
change of clothing and be treated for hypothermia 

• If work is done at normal temperature or in a hot environment before entering 
the cold, the field personnel must verify that their clothing is not wet due to 
perspiration.  If wet, field personnel must change into dry clothes prior to 
entering the cold area 

• If the available clothing does not give adequate protection to prevent 
hypothermia or frostbite, work must be modified or suspended until adequate 
clothing is made available or until weather conditions improve 

• Field personnel handling evaporative liquid (e.g., gasoline, alcohol, or 
cleaning fluids) at air temperatures below 40°F must take special precaution to 
avoid soaking of clothing or gloves with the liquids because of the added 
danger of cold injury due to evaporative cooling 

 

In addition, the following safe work practices should be employed to prevent cold stress. 

• All field personnel will be provided with adequate cold weather gear 
including insulated coveralls, gloves or mittens, and cold weather boots.  
Warming facilities or equipment will be provided (e.g., heated car) and 
utilized by field personnel as needed.  Personnel working on the river will 
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• wear a USCG-approved survival suit.  If extremely cold or severe weather 
conditions are forecast, work activities should be postponed 

• Direct contact between bare skin and cold surfaces (less than 20°F) should be 
avoided.  Metal tool handles and/or equipment controls should be covered by 
thermal insulating material 

• For work performed in a wind chill temperature at or below 10°F, workers 
should be under constant protective observation (buddy system).  The work 
rate should be established to prevent heavy sweating that will result in wet 
clothing.  For heavy work, rest periods must be taken in heated shelters and 
workers should be provided with an opportunity to change into dry clothing if 
needed 

• Field personnel should be provided the opportunity to become accustomed to 
cold-weather working conditions and required protective clothing 

• Work should be arranged in such a way that sitting or standing still for long 
periods is minimized 

• During the warming regimen (rest period), field personnel should be 
encouraged to remove outer clothing to permit sweat evaporation or to change 
into dry work clothing.  Dehydration, or loss of body fluids, occurs insidiously 
in the cold environment and may increase susceptibility to cold injury due to a 
significant change in blood flow to the extremities.  Fluid replacement with 
warm, sweet drinks and soups is recommended.  The intake of coffee should 
be limited because of diuretic and circulatory effects 

The PSO shall be vigilant in order to identify hypothermia in its earliest stage, thus 
preventing a potential hazard to the worker.  The most important sign of hypothermia is a 
change in behavior; this is often subtle and typically best recognized by a co-worker or 
the PSO.  Physical and behavioral symptoms of hypothermia include: 

• Pain in the extremities 

• Decrease in usual work efficiency 

• Forgetfulness and a decreased level of communication 

• Decline in manual dexterity 

• Poor motor skills or repetitive behavior 

• Poor judgment 

• Lack of concern for physical needs
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• Cold, pale skin appearance, shivering, and goosebumps 

• Maximum severe shivering develops when the body temperature drops to 95° 
F.  This must be taken as a sign of danger to workers and exposure to cold 
should be immediately terminated 

Mild hypothermia is treated by re-warming the affected person by: 

• Moving to a protected area 

• Removing wet or damp clothing and changing into dry clothing 

• Drinking warm fluids 

• Wrapping in dry blankets 

 

More severe cases of hypothermia require prompt intervention by medical personnel in 
addition to the above activities.   

Mild cases of frostbite (i.e., the affected area can still be sensed as painful) may be 
treated in the field by re-warming.  More serious cases of frostbite should be treated at a 
medical facility since attempting to thaw the frozen are may cause severe damage.  A 
victim of serious frostbite will be protected from the environment and protected from 
further heat loss, but the skin should not be rubbed or thawed with warm water or dry 
heat. 

7.6 Radiation Exposure Monitoring 

Procedures for radiation exposure monitoring are specified in Section 9 (Radiation or 
Hazardous Material Monitoring) of this HASP. 

8.0 PERSONAL PROTECTIVE EQUIPMENT 

8.1 General Protection Levels 

Personnel must wear protective equipment when work activities involve known or 
suspected radiological or chemical atmospheric contamination; when vapors, gases, or 
particulates may be generated; or when direct contact with dermally active substances 
may occur.  Respirators can protect the lungs, the gastrointestinal tract and the eyes 
against air toxicants.  Chemical-resistant clothing can protect the skin from contact with 
chemicals that are destructive to the skin or can adsorb to the skin or be absorbed through 
the skin into the bloodstream.  Good personal hygiene limits or prevents the ingestion of 
materials.
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Equipment designed to protect the body against contact with known or anticipated 
chemical hazards has been divided into four categories according to the degree of 
protection afforded: 

• Level A: Should be selected when the highest level of respiratory, skin and 
eye protection is needed.  It is not anticipated that use of Level A protection 
will be required at the Site 

• Level B: Should be selected when the highest level of respiratory protection is 
needed, but a level of skin protection lower than Level A is required.  Level B 
protection is the minimum level recommended on initial site entries until the 
hazards have been further defined by on-site studies.  It is not anticipated that 
use of Level B protection will be required at the Site 

• Level C: Should be selected when the types of airborne contaminants are 
known, the concentrations have been measured and the criteria for using air-
purifying respirators are met.  Level C requires the use of a full-face air-
purifying respirator equipped with an organic vapor, dust, fumes and mists 
combination cartridge 

• Level D/Modified Level D: Level D should be selected only when there are 
no respiratory or skin hazards suspected or known to exist at the site.  
Modified Level D PPE is selected when no respiratory hazards are suspected 
or known to exist which are associated with exposure to elevated levels of 
hazardous substances or radionuclides, yet the potential for dermal hazards, 
including contact with contaminated soils, splashes or immersion, exists.  If 
the potential for splashes or immersion exists, coated-type chemical resistant 
coveralls (such as Saranex) and hard hats with face shields could be selected.  
If the only dermal hazards which existed were related to soil sampling, a non-
coated semipermeable-type coverall (such as Tyvek) could be selected, 
thereby avoiding the heat stress hazards associated with an impermeable 
coverall.  When nuisance dust concentrations below 5 mg/m3 have been 
identified, the employee may wear, at their own discretion, N95 Particulate 
disposable respirators, such as 3M 8271, 3M 8511, Moldex N95, or AOSafety 
N95 respirators. 

 

 The level of protection selected is based primarily on: 

• Types and measured concentrations of the contaminants in the ambient 
atmosphere and their associated toxicity 

• Potential or measured exposure to substances in air, splashes of liquids or 
other indirect contact with material due to the task being performed 
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In situations where the types of contaminants, concentrations, and possibilities of contact 
are not known, the appropriate level of protection must be selected based on professional 
experience and judgment until the hazards may be further characterized.  The individual 
components of clothing and equipment must be assembled into a full protective ensemble 
to protect the worker from site-specific hazards, while at the same time minimizing 
hazards and drawbacks of the personal protective gear itself.  Ensemble components 
outlined in the following subsection are based on the widely used USEPA Levels of 
Protection. 

 In general: 

• All protective headgear shall meet the requirements of the American National 
Standards Institute (ANSI) Z89.1, Class A or ANSI Z89.2, Class B 

• Personnel will be provided with eye and face protective equipment when 
machines or operations present potential eye or face injury from physical, 
chemical or radiological agents.  Eye and face protective equipment shall meet 
the requirements in ANSI Z87.1, Practice for Occupational and Educational 
Eye and Face Protection 

• Persons requiring corrective lenses in eyeglasses, when required by this 
regulation to wear eye protection, will be protected by one of the following: 

- Eyeglasses whose protective lenses provide optical correction 

- Goggles that can be worn over corrective lenses without disturbing the 
adjustment of the spectacles; or goggles that incorporate corrective lenses 
mounted behind the protective lenses 

• If excessive noise levels are encountered, particularly around heavy equip-
ment operation, noise protection shall be provided as appropriate 

• Persons handling rough, sharp-edged, abrasive materials or whose work 
subjects the hand to lacerations, punctures, burns, or bruises will use general-
purpose outer hand protection in addition to the chemical resistant inner and 
outer gloves, as required 

• Employees will wear clothing suitable for the weather and work conditions.  
The minimum will be a shirt, long trousers, and protective work shoes or 
boots.  Canvas tennis or deck shoes are not acceptable 

• Protective footwear will be worn by all persons who are engaged in the work. 

• PPE will be inspected regularly and maintained in serviceable and sanitary 
condition and before being reissued to another person or returned to storage, 
will be cleaned, disinfected, inspected, and repaired 
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8.2 Site Specific Level of Protection 

Based upon current information regarding the contaminants present at the Site and a 
hazard evaluation of the various tasks to be completed, the required levels of personal 
protection are: 

• non-intrusive radiation or chemical measurements - Level D 

• intrusive sampling via drilling or direct employee contact with contaminated 
soil - modified Level D or Level C at the discretion of the PSO based on in 
situ radiation and chemical measurements 

These levels of protection require the following equipment:  

 Level C Personal Protection 

 Equipment Requirements for Level C are as follows: 

• Air-purifying respirator, full-face, equipped, with chemical cartridges that are 
NIOSH approved for organic vapors, acid gases, dusts, fumes, mists and 
radionuclides  

• Chemical-resistant clothing (disposable, hooded chemical-resistant coveralls 

• Coveralls (optional) 

• Long cotton underwear (optional) 

• Nitrile gloves 

• Chemical-resistant gloves over nitrile gloves, optional 

• Chemical-resistant steed toed safety boots 

• Chemical-resistant outer boot covers 

• Hard hat 

• Hearing protection, if noise levels exceed 85 dBA 

 Modified Level D 

 Equipment Requirements for Modified Level D are as follows: 

• Semi-permeable disposable coveralls, such as Tyvek 

• Long cotton underwear (optional) 

• Outer gloves weather dependent, chemical-resistant (optional) 

• Inner gloves (Nitrile), chemical-resistant 
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• Chemical resistant safety boots 

• Outer boot covers (Latex), chemical-resistant (optional) 

• Safety glasses or chemical splash goggles (optional) 

• Hard hat (face shield optional for liquid sampling or decontamination 
activities) 

• Hearing protection 

• Particulate respirator with exhalation valve (i.e., dust mask) (optional, only for 
use if nuisance dust levels are detected) 

 Level D 

 Equipment Requirements for Level D are as follows: 

• Coveralls or suitable work uniform (e.g., Blue Jeans & T-Shirt) 

• Gloves (optional) 

•  Boots/shoes with steel toe, leather or chemical-resistant uppers 

• Safety glasses or chemical splash goggles (optional) 

• Hard hat (face shield optional) 

• Hearing protection 

The PSO may increase the level of protection based on the general reasons below: 

• Known or suspected presence of dermal hazards 

• Occurrence or likely occurrence of gas or vapor emission 

• Change in work task that will increase contact or potential contact with 
hazardous materials 

• Request of the individual performing the task 

Conversely, the PSO may decrease the level of protection based on the following reasons: 

• New information indicating that the situation is less hazardous than was 
originally thought 

• Change in site conditions that decreases the hazard 

• Change in work task that will reduce contact with hazardous materials 

8.3 Inspection of PPE 

Before use of protective clothing, all personnel shall determine that the clothing material 
is correct for the specified task at hand.  The clothing is to be visually inspected for 
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imperfect seams, non-uniform coatings, tears and malfunctioning closures.  It is to be 
held up to the light to check for pinholes.  It is to be flexed to observe for cracks or other 
signs of shelf deterioration.  If the product has been used previously, it should be 
inspected inside and out for signs of chemical deterioration, such as discoloration, 
swelling and stiffness.  During work, the clothing should be periodically inspected for 
evidence of chemical deterioration, closure failure, tears, punctures and seam disconti-
nuities. 

Before using gloves, check for pinhole leaks.  Prior to use, air-purifying respirators 
should be checked for positive and negative fit.  Before and after each use, they should be 
inspected to be sure that they are adequately clean. Respirator components should be 
checked for pliability, and for signs of deterioration or distortion.  Cartridges should be 
examined to ensure that they are the proper type for the intended use, that the expiration 
date has not passed and that they have not been previously used or opened.   Face shields 
and lenses should be checked for cracks, crazing and fogginess.  Equipment that is found 
to be defective must be replaced immediately. 

9.0 RADIATION AND HAZARDOUS MATERIAL MONITORING 

9.1 General Monitoring 

Emergency response actions and PPE selection will be based on monitoring results.  The 
following monitoring instruments will be used, at the discretion of the PSO, during 
performance of the investigation activities at the Site to make quantitative determinations 
of contaminant concentrations in the breathing zone of personnel, especially those with 
the likelihood of greatest exposure: 

• MiniRAE photoionization detector (PID) 

• Oxygen/combustible gas indicator (CGI) 

• Miniram Dust Monitor 

• Gamma radiation scintillation (sodium iodide) detector 

 

Prior to the start of work, an initial monitoring survey will be conducted to establish 
background conditions.  During site activities, the monitoring instruments will be 
operated during intrusive sampling activities.  If contaminant levels in the area exceed 
those specified in Table 9-1, the prescribed PPE will be used or the area will be evacuat-
ed. 

Contaminant concentrations detected, instrument type and calibration data will be 
recorded in field notebooks or field laptop computers.  All instrumentation will be cali-
brated before use; periodic calibration checks will be made by the PSO or designee and 
documented in the field laptop over the duration of the work activities.
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All instrumentation will be maintained in accordance with the manufacturer's 
specifications.  All monitoring instruments will be protected from surface contamination 
during use to minimize the need for decontamination. 

Refer to Section 10 for a description of the monitoring equipment that will be utilized for 
personal and equipment decontamination. 

9.2 Minirae Photoionization Detector  

A MiniRAE PID will be used to monitor the breathing zone of field personnel to assess 
the presence of volatile organic vapors in accordance with Table 9-1. 

9.3 Oxygen Combustible Gas Indicator (CGI) 

A CGI will be used to monitor for the presence of explosive atmospheres and oxygen 
concentrations in areas such as pits, depressions, excavations, on-site buildings, gamma 
logging boreholes, etc., where flammable gases might collect.  Each instrument will be 
set to alarm when the atmosphere being tested has reached a concentration equal to 10% 
of the LEL of methane and/or oxygen less than 19% or higher than 23.5%. 

9.4 Miniram  

A Miniram Model PDM-3 will be used to obtain real-time particulate dust measurements.  
An action level of 0.3 mg/m3 sustained for at least 10 minutes will be used to determine if 
respiratory protection should be adopted for hazardous substances or radionuclides during 
intrusive work activities.  An action level of 2.5 mg/m3 sustained for at least 10 minutes 
will be used to determine if particulate respiratory protection should be adopted for 
nuisance dust during non-intrusive activities.  An action level of 5 mg/m3 sustained for at 
least 10 minutes will be used to determine if respiratory protection should be adopted for 
a hazardous level of dust during non-intrusive activities.  Action levels for particulate 
monitoring are presented on Table 9-1. 

9.5 Radiation Dosimetry  

Personnel external whole body doses may be monitored with thermoluminescent 
dosimeters (TLDs) or film badges if potential doses may exceed 300 mrem in a calendar 
quarter as determined by the PSO.  These will be collected quarterly and the dosimetry 
results will be disclosed; results will be included in the employee’s medical surveillance 
record. 

9.6 Action Levels For Work Area Monitoring 

Action levels for air monitoring results are listed in Table 9-1.  The PID action levels in 
Table 9-1 apply to persistent readings (greater than 15 minutes) above background 
concentrations. The PID action levels are based on USEPA's rationale for relating total
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atmospheric vapor/gas concentrations to the selection of the level of personal protection 
as provided in the USEPA Standard Operating Safety Guides.   

The action level of 0.3 mg/m3 for the Miniram Model PDM-3 was derived with the 
RESRAD computer code and must be sustained for 15 minutes before implementing 
respiratory protection.  (RESRAD is a computer program used to calculate radiation dose 
in a wide variety of exposure scenarios.) 

Table 9-1 - Action Levels for Work Area Monitoring 

Monitoring Instrument Contaminant Concentration Level of Respiratory 
Protection/Protective Clothing or 
Prescribed Action 

Any radiation exposure rate 
meter 

Background to 500 µR/h 
 
500 µR/h to 2 mR/h 
 
 
Greater than 2 mR/h 

-Continue monitoring 
 
-Continue monitoring 
-Notify Certified Health Physicist 
 

-Cease all activities and withdraw from       
work area 
- Notify Certified Health Physicist 
 

MiniRAE PID 
(volatile organics) 

0 ppm to background - Use Level D protective equipment 
- Continue monitoring 

 Background to 5 ppm above 
background sustained for at 
least 15 minutes. 
 

- Use Level C protective equipment* 
- Continue monitoring 

 Greater than 5 ppm above 
background sustained for at 
least 15 minutes. 

- Cease all activities and withdraw from 
work area 
- See Emergency Response Procedures 
 

Miniram Model PDM-3 
(real-time particulate dust) 

Greater than 0.3 mg/m3 
sustained for at least 10 
minutes. 

- Upgrade to full-face respiratory 
protection 
- Implement proper engineering controls 

Oxygen Combustible Gas 
Indicator (CGI) 

Greater than 10% of the 
Lower Explosive Limit 
(LEL) for methane 
 
Oxygen less than 19% or 
higher than 23.5% 
 

-Cease all activities and withdraw from       
work area until adequately ventilated 
 
 

-Cease all activities and withdraw from       
work area until oxygen levels stabilize 
 
 

 

*If personnel do not have the specified protective equipment and appropriate 
certifications, they must withdraw from the work area in accordance with the Emergency 
Response Procedures.
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10.0 SITE CONTROL MEASURES 

10.1 General 

A daily log containing the names of personnel, site entry and exit times, and their levels 
of personal protection shall be maintained.  Site security may involve the use of security 
guards to protect equipment and field personnel during field activities, if deemed 
necessary.  

10.2 Work Zones 

In order to control the potential spread of contamination from chemical or radiological 
areas and to prevent injury to field personnel and the public, work zones will be classified 
according to three categories as outlined below: 

• Exclusion Zone(s)/Hazardous Work Areas.   For this site, the Exclusion Zone 
will be all parts of the site not designated as Support or Contaminant 
Reduction Zones. During sample collection outside the Exclusion Zone, a 
five-foot radius circle around the sampling point will be the designated work 
area.  A plastic drop cloth will be used to eliminate contact between potential 
contaminated ground surface and clean sampling equipment and containers. 
The level of personal protective equipment required in the Exclusion Zone 
shall be in accordance with the specified requirements as a minimum or as 
determined by the PSO after monitoring and on-site inspection.  No eating, 
drinking or smoking will be allowed in this zone.  No personnel will be 
allowed in the Exclusion Zone without the proper PPE, medical authorization, 
and training certification. The appropriate authorities shall be contacted prior 
to the commencement of the field activities.  Actions required of all personnel 
include conducting field activities with at least two field team members, 
finishing all field activities during daylight hours, and limiting the public 
visibility of field personnel while activities are being conducted.  In addition, 
each field team will be required to carry two-way radios and have access to a 
cellular phone 

• Contamination Reduction (Buffer) Station.  The Contamination Reduction 
Zone (CRZ) or station will be used for the general entry and egress station to 
and from the Exclusion Zone.  This area will be the area designated for the 
decontamination of personnel, clothing, and equipment prior to entering the 
Support Zone, and for the physical segregation of the Support and Exclusion 
Zones.  The level of PPE required in this area shall be in accordance with the 
specified requirements as a minimum or as determined by the PSO after 
monitoring and on-site inspection.  No eating, drinking or smoking will be 
allowed in this area.  Appropriate safety and emergency equipment, such as 
the first aid equipment, fire extinguishers, and portable eye wash stations, will 
be maintained in this zone.
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• Support (Safe or Clean) Zone(s).  This zone will be established by the Project 
Health Physicist, PSO or designee.  The Support Zone is defined as the area 
outside the zone of significant contamination.  The Support Zone shall be 
protected from work site contamination.  Eating and drinking will be allowed 
only in this Zone 

The function of the Support Zone is to provide: 

• An entry area for personnel, material and equipment to the CRZ and Exclu-
sion Zone 

• An exit area for decontaminated personnel, materials and equipment from the 
CRZ 

• An area for location of Support Area facilities 

• A storage area for clean safety and work equipment 

The specific location of work zone boundaries shall be determined jointly by the Site 
Field Manager, the PSO or designee and the Subcontractor prior to field mobilization.  
Decontamination of personnel will be performed as outlined in Section 10 before entering 
the Support Zone.  Access of non-essential personnel to the Exclusion Zone and CRZ 
will be strictly controlled.  Only personnel who are essential to the completion of the field 
investigation will be allowed access to work areas, if they are wearing the prescribed 
level of protection. 

10.3 Standard Operating Procedures for Safety 

The Site contains a range of physical and radiological hazards that must be understood by 
all field personnel assigned to work on this site.  At a minimum, the safe work practices 
to be followed at the site shall include: 

• The number of personnel and equipment on the site shall be minimized, 
consistent with effective site operations 

• With the following exceptions, on-site personnel shall use the buddy system 
(i.e., within earshot or visual contact with other workers).  The buddy system 
is optional under the following conditions: 

• Non-intrusive work on publicly accessible properties (e.g., parks) or 
residential properties (e.g., going to a property to produce a design sketch, 
switching out E-Perms) located in Areas 2 through 6.  The person conducting 
the work must have a cell phone 

• Oversight of subcontractor work on properties located in Areas 2 through 6 
when subcontractor employees are present.  The person conducting the work 
must have a cell phone
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• Two individuals are required to be present on site at all times, regardless of 
the type of work being conducted.  The person conducting the work has the 
right to request that the buddy system be used at any time.  All field personnel 
will be required to carry two-way radios or cellular phones. 

• Because of potential safety issues associated with abandoned and/or 
uninhabited buildings, site workers must stay within their designated work 
areas.  No one should enter restricted access areas without authorization of the 
PSO 

• Site activities will be performed to minimize dust production and soil 
disturbance. 

• Contact with surfaces/materials either suspected or known to be contaminated 
will be avoided to minimize the potential for transfer to personnel, the need 
for decontamination and cross contamination 

• All work areas shall be lighted to not less than five foot candles.  Because 
some work will be conducted outdoors, portable lighting may be required to 
support work in the dawn or dusk hours 

• Eating, drinking, chewing gum or tobacco, smoking, or any practice, which 
increases the probability of hand-to-mouth transfer of contaminated material, 
is strictly prohibited in the work area outside the designated clean zone 

• All clothing and bare skin that may have come into contact with radioactive 
contamination will be “frisked” with a GM pancake detector prior to leaving a 
contaminated area. 

• Medicine and alcohol can potentiate the effects of exposure to toxic 
chemicals.  Due to possible contraindications, use of prescribed drugs should 
be reviewed with the contractor or subcontractor occupational physician.  
Alcoholic beverage and illegal drug intake are strictly forbidden during site 
work activities 

• Any respiratory protective equipment and clothing must be worn by personnel 
as outlined in this HASP.  Excessive facial hair (i.e., beards, long mustaches 
or sideburns), that interferes with the satisfactory respirator-to-face seal is 
prohibited 

• When it is necessary for a visitor to observe the fieldwork, that person will be 
issued appropriate PPE, briefed on potential hazards, safety practices, 
decontamination procedures and site communications.  All site visitors must 
supply respiratory equipment and proof of training/fit testing to the PSO or 
designee 

• All employees have the obligation to correct or report unsafe work conditions 

• Prior to shield removal activities, field personnel shall review structural data 
which may include a statement prepared and signed by a Professional
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• Engineer which states that the shield removal operation will not impact the 
structural integrity of the building 

10.4 Decontamination Procedures 

10.4.1 Decontamination of Personnel  

The degree of decontamination required is a function of both a particular activity and the 
physical environment within which it takes place.  Decontamination procedures are 
described below.  The Project Health Physicist, PSO or designee will monitor these 
procedures.  All on-site activities will be carried out in such a manner as to minimize 
excessive contamination of personnel, protective equipment, tools and machinery. 

Decontamination will take place in the area designated as the CRZ.  Personnel egress to 
and from these zones will be limited.  This will minimize the potential spread of 
contaminated material to clean areas.  A potentially contaminated person shall not exit 
the site by any means other than through the CRZ accept in emergencies.  Upon leaving 
the site for lunch break or at the end of each work shift, personnel will be required to 
remove all contaminated protective clothing/equipment.  Upon completion of remediation 
activities, at each time of break, or at the end of each work shift, the work crew will 
proceed toward the designated decontamination area.  All potentially contaminated 
equipment (e.g., shovels, tools) will remain in the Exclusion Zone until the end of the 
field activity.  

A GM pancake detector Model 44-9 will be used for equipment and personnel frisking.  
The GM detector can detect beta, gamma, and alpha radiations and thus is not as 
susceptible to material self-absorption as is an alpha-only detector such as ZnS(Ag).  
While the release limits are shown in Table 10-1, in practice, any reading above 
background would initiate decontamination of the equipment or person.   

 

Table 10.1 - Surface Contamination Limits 

Alpha Beta/Gamma 

Agency / Reference 

Total 

(dpm/100cm2) 

Removable 

(dpm/100cm2)

Total 

(dpm/100cm2) 

Removable 

(dpm/100cm2) 

NYCDOH  

§175.03 - Release of 
Materials or Facilities 

2,500 (Max) 

500 (Avg)1

 

100 

 

0.2 mR/hr2

 

1,000 

Notes:  1. Averaged over 1 m2

2. Measured at 1 cm from the surface
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Each individual leaving the site will be frisked while standing on the plastic sheet using a 
GM pancake detector coupled to a suitable scaler/ratemeter, such as a Ludlum Model 3, 
for residual radioactive contamination.  If elevated measurements are observed, a piece of 
clear tape will be applied to the elevated area, removed, and the area will be re-frisked.  
Personnel will have a backup set of clothing or coveralls in case the clothing being worn 
cannot be decontaminated with tape.  If clear tape does not remove residual 
contamination from the skin, the affected area will be washed gently with warm water 
using a mild (non-abrasive) cleaner, dried and re-frisked.  If after several washings, the 
skin remains contaminated the affected area will be covered with a piece of plastic, duct 
taped, and placed under a lamp to induce sweating.  The affected area will again be 
washed gently with warm water using a mild (non-abrasive) cleaner.  If clear tape does 
not remove residual contamination from an item of clothing, that item will be removed 
and bagged for proper disposal.  

For decontamination at properties that also had a prior industrial/commercial use the 
following procedure will be used, if warranted.  Prior to removal, boot covers or boots, 
aprons and outer gloves will be washed in large tubs with a soap and water solution (e.g. 
Alconox), rinsed with fresh water, and removed.  Absorbent pigs will be used to contain 
spilled and splashed water.  A bristle brush will be used to remove gross soil contamina-
tion.  A pump sprayer will be utilized for each rinse station.  Wash and rinse waters will 
be contained in storage containers.  Unsoiled or decontaminated disposable protective 
equipment will be disposed as described in Section 10.5.   

10.4.2 Decontamination of Field Equipment 

When equipment must be removed from the Exclusion Zone, decontamination 
procedures shall be performed in the CRZ similar to the personnel decontamination 
described above. Each piece of equipment leaving the site will be frisked using a GM 
pancake detector.  Acceptable surface contamination levels for field equipment are 
presented in Table 10-1.  However, in practice, no detectable surface contamination 
would be permitted to remain on equipment or persons leaving the site.  

If elevated measurements are observed, a piece of clear tape will be applied to the 
affected area of the item, removed, and the area will be re-frisked.  If after several 
attempts residual radioactivity remains on an item, that item will be bagged and returned 
to the field office for decontamination.  At properties with a past industrial/commercial 
use, the equipment will be wiped and brushed using soapy water, rinsed using fresh 
water, and then dried with a disposable paper towel.  Personnel will be protected by 
Level C PPE whenever measurements exceeding 10 times the release levels must be 
decontaminated. 

10.4.3 Decontamination of Heavy Equipment 

If subcontractors need to decontaminate heavy equipment, the subcontractor will design, 
install, and operate a heavy equipment decontamination pad in the CRZ consisting of at 
least the following equipment: 
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• A decontamination pad 10% larger in area than the largest piece of heavy 
equipment that will be used on the site 

• Decontamination water collection system 

• High pressure washing equipment to remove potentially contaminated soils 

After a piece of heavy equipment has been decontaminated, the equipment will be 
scanned for residual radiological contamination in accordance with the acceptable surface 
contamination levels presented in Table 10-1.  Areas that exceed those levels will be re-
washed until the surface contamination levels are achieved. 

10.4.4 Decontamination for Medical Emergencies 

In the event of a minor, non-life-threatening injury, personnel should follow the 
decontamination procedures as outlined above, and then administer first aid. 

In the event of a major injury or other serious medical concern, immediate first aid is to 
be administered in lieu of further decontamination efforts unless the environmental 
conditions would be considered "Immediately Dangerous to Life or Health," in which 
case all personnel shall evacuate the site. 

10.5 Disposal Procedures 

All discarded materials, waste materials, or other objects shall be handled in such a way 
as to preclude the potential for spreading contamination, creating a sanitary hazard, or 
causing litter to be left on-site.  All potentially contaminated materials, (e.g., clothing, 
gloves) will be bagged or drummed as necessary and segregated for disposal by the 
contractor.  All contaminated waste materials shall be disposed of as required by the 
provisions included in the contract and consistent with regulatory requirements.  All non-
contaminated materials shall be collected and bagged for appropriate disposal as normal 
domestic waste. 

11.0 EMERGENCY RESPONSE PLAN 

11.1 Emergency Planning 

The PSO or designee shall implement this emergency response plan whenever conditions 
at the site warrant such action.  The PSO will be responsible for assuring the evacuation, 
emergency treatment, and emergency transport of site personnel as necessary, and 
notification of emergency response units and the appropriate staff. 

The PSO or designee will inform the local fire department about the nature and duration 
of work expected on the site and the type of contaminants and possible health or safety 
effects of emergencies involving these contaminants.
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11.2 Emergency Equipment 

Emergency equipment will be readily accessible and distinctly marked.  All prime and 
subcontractor personnel will be familiar with the location and trained in the use of 
emergency equipment.  Emergency equipment that will be available on-site includes: 

Fire Extinguishers 

• The PSO shall ensure that personnel and subcontractors have access to fire 
extinguishers 

• At least one Class AB dry chemical fire extinguishers will be located at each 
active work area.   

• Fire extinguishers will be inspected, serviced, and maintained in accordance 
with the manufacturer's instructions.  As a minimum, all extinguishers shall be 
checked monthly and weighed semi-annually, and recharged if necessary 

• Immediately after each use, fire extinguishers will be either recharged or 
replaced 

• Fire extinguishers will be carried in the field vehicles, distinctly marked, and 
readily accessible 

First Aid Kits 

• First Aid Kits will conform to Red Cross and the requirements of 29 CFR 
1910.151 

• First Aid Kits shall consist of a weatherproof container with individually 
sealed packages for each type of item 

• First Aid Kits will be fully equipped before being sent to the site, will be 
checked weekly by the PSO or designee, and expended items will be 
immediately replaced 

• First Aid Kits will be carried in the field vehicles, distinctly marked, and 
readily accessible 

Eye Wash 

Emergency eyewash capability shall be provided to all field personnel.  In an eye injury 
emergency, the eye will be immediately flushed with large amounts of water for a 
minimum of 15 minutes while lifting the lower and upper lids.  Professional medical 
attention should be sought immediately.  Emergency eye wash containers will be 
distinctly marked and located in areas known to all field personnel.  The emergency 
eyewash will meet the minimum requirements of ANSI Z358.1-1990.
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11.3 Personnel Roles, Lines of Authority and Communications 

The PSO is the primary authority for directing operations at the site under emergency 
conditions.  All communications both on-and off-site will be directed through the PSO. 

Section 4, Project Organization and Responsibility, outlines the roles and responsibilities 
of safety personnel for the project.   

Telephones, walkie-talkies, and hand signals will be used for communications at the site, 
as detailed below: 

• Telephones:  There will be a telephone in the field office (if present) for use 
during emergency situations.  All field-sampling crews will carry mobile 
phones.  Working order of the phone shall be verified before site operations 
begin 

• Walkie-Talkies:  Hand held units shall be utilized as much as possible by field 
teams for communication between remote work areas 

• Hand Signals:  To be employed by field teams along with utilizing the buddy 
system.  These signals are also very important when working with heavy 
equipment.  The entire field team will know all hand signals before operations 
commence.  Hand signals will be discussed during site-specific training prior 
to field work 

− Hand gripping throat  =  out of air, can't breathe 

− Grip "buddy's" wrist or both hands around waist =  leave area immediately 

− Hands on top of head  =  need assistance 

− Thumbs up   =  OK, I am all right, I understand 

− Thumbs down   =  no, negative 

− Arms waving upright  =  send backup support 

11.4 Emergency Recognition and Prevention 

As part of the initial site-specific health and safety briefing, the PSO and HP will address 
emergency recognition and prevention.  Topics will include hazard recognition regarding 
tasks to be performed in addition to hazards associated with site contaminants.  Other 
topics relating to emergency recognition and prevention are mentioned in other chapters 
of the HASP.  
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11.5 Adverse Weather Conditions 

In the event of adverse weather conditions, the Site Field Manager and PSO or designee 
will determine if work can continue without sacrificing the health and safety of site 
workers.  Some of the items to be considered prior to determining if work should 
continue are: 

• Potential for heat stress 

• Inclement weather-related working conditions 

• Limited visibility 

• Potential for electrical storms 

11.6 Emergency Medical Treatment First Aid 

In the event of personal injury, emergency first aid will be applied on site as deemed 
necessary.  Decontaminate as appropriate and transport the individual to the nearest 
medical center if needed.  Appropriate medical data sheets will be provided by the PSO 
to the medical facility. 

If any personnel have been directly exposed to chemicals or contaminants of concern, 
follow the procedures outlined below: 

• Skin Contact:  Use copious amounts of soap and water.  Wash/rinse affected 
area for at least 15 minutes.  Decontaminate and provide medical attention.  
Eye wash stations will be provided on site.  If necessary, transport to the 
nearest medical facility 

• Inhalation:  Move to fresh air and, if necessary, transport to the nearest 
medical facility 

• Ingestion:  Decontaminate and transport to the nearest medical facility 

 

In the event of a serious medical emergency, victims shall be treated at the nearest 
hospital (see Figure 11-1).  The Emergency Room Supervisor will be contacted in the 
case of a serious medical emergency for determination of the appropriate mode of 
transportation (i.e., by personal vehicle, ambulance, or ambulance after on-site treatment 
by paramedics).  The hospital will be contacted and briefed on the situation, the potential 
hazards, and the substances involved.  Written directions and map of the route to the 
hospital shall be posted at the site during field activities. 
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Figure 11-1 - Hospital Route (Woodhull Medical Center) 
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11.7 Emergency Numbers 

Pertinent emergency telephone numbers shall be posted on site at all times in case of 
emergency (typically in the field vehicle or office). 

11.8 Evacuation Procedures / Safe Distances 

Evacuation procedures will occur at three levels:  (1) withdrawal upwind from immediate 
work area (100 feet or more upwind), (2) site evacuation, and (3) evacuation of 
surrounding area.  Anticipated conditions that require these responses are described in the 
following subsections.  If site evacuation is required, all field team members will be 
notified by cellular phone. 

 
Withdrawal Upwind 

Withdrawing upwind (100 feet or more) will be required when (1) ambient air conditions 
contain greater contaminant concentrations than guidelines allow for the type of 
respiratory protection being worn (the work crew may return after donning greater 
respiratory protection and/or assessing the situation as transient and past); (2) a breach in 
protective clothing or minor accident occurs (the work crew may return when the tear or 
other malfunction is repaired and first aid or decontamination has been administered); or 
(3) the respirator malfunctions requiring replacement. 

The work crew will observe general wind directions while on-site.  Upon observing 
conditions that warrant moving away from the work site, the crew will relocate upwind a 
distance of approximately 100 feet or farther, as indicated by the site monitoring 
instruments.  Donning SCBA and a safety harness and line, the PSO and a member of the 
crew may return to the work area to determine whether the conditions that were noted 
were transient or persistent.  If persistent, an alarm should be raised to notify on-site 
personnel of the situation and the need to leave the site.  An attempt should be made to 
decrease emissions only if greater respiratory protection is donned.  The HSM, Project 
Manager, and the USACE PM will be notified of conditions.  When access to the site is 
restricted and escape is thereby hindered, the crew may be instructed to evacuate the site 
rather than move upwind, especially if withdrawal upwind moves the crew away from 
escape routes.  

Site Evacuation 

Evacuation of the site will be required when (1) ambient air conditions contain explosive 
and persistent levels of combustible gas, excessive levels of toxic gases, or excessive 
dust; (2) a fire or major collapse occurs; or (3) explosion is imminent or has occurred.
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After determining that site evacuation is warranted, the work crew will proceed upwind 
of the work site and notify the PSO of site conditions.  If the decontamination area is 
upwind and more than 500 feet from the work site, the crew will pass quickly through 
decontamination to remove contaminated outer suits.  If the hazard is toxic gas, 
respirators will be retained.  The crew will proceed to the field office to assess the 
situation, where the respirators may be removed (if instrumentation indicates an 
acceptable condition).  As more facts are determined from the field crew, they will be 
relayed to the appropriate agencies.  The advisability and type of further response action 
will be coordinated and implemented by the PSO. 

The evacuation route and an upwind gathering point will be determined by the PSO or 
designee each day and communicated to all field personnel prior to beginning work.  Any 
modifications to the evacuation route or gathering point will be discussed at the morning 
safety meetings. 

Surrounding Area Evacuation 

The area surrounding the site will be evacuated when persistent, unsuppressible toxic or 
explosive vapors from borings (e.g., pressure release from punctured drum) are released, 
or air quality monitored at several points downwind assesses danger to the surrounding 
area. 

When the PSO or designee determines that conditions warrant evacuation of downwind 
residences and commercial operations, the local agencies will be notified and assistance 
requested.  Designated on-site personnel will initiate evacuation of the immediate off-site 
area without delay. 

11.9 Site Security and Control 

A daily log containing the names of personnel, including site entry and exit times, and 
their levels of personnel protection shall be maintained by the PSO or designee.  Site 
security may involve the use of security guards to protect equipment or field personnel 
during investigation activities. 

Work areas will be well marked with barriers and caution tape so that accidental entry 
into these areas can be avoided.  In order to control the potential spread of contaminants, 
and to keep visitors from entering potentially hazardous areas, the three-work zone 
approach will be utilized.  Section 10.2, Work Zones, details the three-work zone 
approach. 

11.10 Fire or Explosion 

Temporary evacuation of the site will occur if LEL values are above 10% in the work 
zone.  Notify local fire and police departments and other appropriate emergency response 
groups if an actual fire or explosion has taken place.
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11.11 Spill Containment Plan 

The goal of spill containment is to avoid spilling potentially hazardous liquids or solids at 
any time, especially during transfer, transport or disposal of these materials.  In the 
unlikely event that a spill occurs, the field personnel will make a reasonable effort to 
contain the spill. If a significant release has occurred, the National Response Center 
should then be contacted.  This group will alert National or Regional Response Teams as 
necessary.  Following these emergency calls, the reporting individual should then notify 
the Project Manager, the HSM and the USACE PM.  Cleanup will be conducted in 
accordance with applicable federal and state requirements including 29 CFR 1910.120(j). 

The following specific steps will be taken to avoid spill control/containment if needed: 

• Drums and containers will be labeled indicating their contents 

• Drums will be inspected prior to moving to ensure their integrity 

• The amount of drum movement will be minimized to the extent practical 

• Appropriate PPE (Level C) will be used when cleaning up spills 

 

If liquids are spilled, they will be contained with absorbents and later placed in drums.  
Spilled soils or liquids spilled on soils will be placed in drums for future disposal.  In the 
case of a radiological spill, the affected area(s) will be cordoned off, limiting access to 
members of the public.  The material will then be collected by individuals in modified 
Level D PPE and placed in suitable containers (such as 55-gallon drums).  The area(s) 
will then be scanned for compliance with the surface action levels shown in the USNRC 
Regulatory Guide 8.23. 

If an Immediately Dangerous to Life or Health (IDLH) atmosphere does not exist and 
adequate PPE is being used, prevent the spread of contamination whenever possible.  The 
Project Manager and the PSO will be notified.  Other appropriate emergency response 
groups and management will be notified as necessary by the PSO.  The Project Manager, 
PSO or designee will also determine whether an evacuation of the immediate areas is 
necessary and will announce that decision.  If possible, personnel should leave the area 
through the CRZ.  If this is not possible, personnel should leave via the shortest route 
possible. 

11.12 Emergency Response Evaluation 

Before normal site activities are resumed, personnel will be fully prepared and equipped 
to handle another similar emergency.  The Project Manager and the Site Safety Manager 
will be responsible for restocking emergency supplies, replacing or repairing damaged 
equipment, and ensuring that the Exclusion, Contaminant Reduction and Support Zones
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have been redefined.  The Project Manager will notify appropriate government agencies 
as required.  

The Project Manager is responsible for initiating an investigation and documenting the 
incident.  This investigation will be designed to develop information about the 
institutional, organizational, technical, and operational root causes of the accident or 
injury.  Documentation will include: 

• A chronological history of the incident 

• Facts about the incident and when they became available 

• Title and names of involved personnel 

• Decisions made, orders given, to whom, by whom and when 

• Actions taken, who did what, when, where and how 

• Environmental measurements 

• Potential exposures of site personnel 

• History of all injuries or illnesses during or as a result of the incident 

As soon as practical but before site work resumes, a meeting will be held to review and 
revise all aspects of the HASP according to new site conditions, cleanup or other 
additional tasks required as a result of the incident, and lessons learned from the 
emergency response.  This meeting will be attended by the Project Manager, the Task 
Leader, the PSO, representatives of partner firms whose operations or tasks were or could 
be impacted by the incident, and by representatives of any and all contractors whose 
operations or tasks were or could be impacted by the incident.  The CHSM will be 
available on a consultative basis during this meeting.  Meeting minutes will be developed 
in sufficient detail to document issues discussed and action items assigned. 

The purpose of the meeting will be to: 

1. Review the incident and unsafe conditions and/or act which resulted in the 
incident 

2. Determine if and how these conditions or acts were preventable 

3. Replace, or correct procedures which failed to result in desirable responses or 
activities 

4. Determine if the incident has changed the site profile and where and what that 
impact might be 

The result of the meeting will be:
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1. The generation of a series of action items which must be satisfactorily 
completed prior to the re-initiation of the site activities 

2. Developing, if required, appropriate changes to the HASP 

3. Retraining site personnel in the changes to the HASP 

4. Communicating the results of the evaluation to the CHSM 

12.0 RECORDKEEPING 

Recordkeeping will include Medical Training Records, Site Safety and Health Plans and 
Incident Reports.  In addition, records of meetings on health and safety matters will be 
maintained by the CHSM. 

12.1 Medical Surveillance Report 

The employer or the employer’s medical center will maintain the original medical 
monitoring record.  29 CFR 1910.1020 requires retention of medical records to 
termination of employment plus 30 years.  The employer shall maintain a copy of the 
employee’s Disclosure Agreement and Physician’s Statement. 

12.2 Employee Training Records  

Health and safety training records are maintained to document qualifications and 
capabilities of personnel and to demonstrate compliance with company training 
requirements.  Each site-specific training session will be documented by a training report. 
The PSO will prepare the report and include the date of training, location, a list of 
attendees and a description of the material covered.  The original report will be filed with 
the CHSM.  Copies of CPR/first aid training certificates will be retained.  Respirator fit 
test records will also be maintained. 

12.3 Site Health and Safety Plan  (HASP) 

This HASP will be completed and in-place prior to each work assignment involving field 
activities.  The HASP will be signed and approved by the CHSM and Project Manager.  
The original of each completed HASP will be placed in the Project File.  A copy will 
accompany the field team and be readily available at the work site under the control of 
the PSO or designee.  Copies of the HASP will be available to all employees when site-
specific training is provided. 

In addition to the HASP, the following documents may also be prepared, as necessary, 
depending on site conditions and circumstances:
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• Site Health and Safety Meeting Reports - will be documented in the field 
laptop that becomes part of the permanent project file.  Telephone conversa-
tion records on health and safety decisions will be retained 

• Site Health and Safety Follow-up Report - will be completed by the Site 
Manager after completing work covered by the HASP.  This report is an 
internal document only and will be maintained by the CHSM 

• Health and Safety Audits - The CHSM or his/her designee will periodically 
audit field activities to determine compliance with the HASP 

12.4 Incident Reports 

Any work or site-related occurrence that either results in or has the potential to result in 
the need for medical treatment must be reported to the Project Manager and CHSM 
within 24 hours, regardless of the severity.  Details of the incidents are to be documented 
in the Incident Reports as soon as possible and no later than 6 days after the incident.  
Reporting of the incident by the Project Manager to regulatory agencies shall be 
performed per applicable regulations. 
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APPENDIX A1 - SAFETY WORK PERMIT 
          Page  1 of  2 

Project:   Starting Date:  
Site:   Project.Manager  
   Project.Safety 

Officer 
 

   Project HP  
   :  
    

Client:   RegulatoryAgncy  
   Contact:  

Tel.;   Tel.:  
 

SCOPE OF WORK: 
 
 
 

 
SAFETY SPECIFICATIONS 

Protective Clothing:  
 
 

Dosimetry Required:        Radiation Badge             SRD            Bioassay            
  
 If  Bioassay,  List 
 Nuclides, Frequency 

 

Contamination Control 
Measures: 
 

 
 

Decontamination Field 
Release Limits: 
 

 
 
 

Types of Field 
Measurements & 
Samples To Be 
Collected 

 
 
 
 
 

Other Notes: 
 
 

 
 
 
 
 
 
 
 
 

PSO Approval (Sign):                                                                                                       Date: 
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APPENDIX A2 - SAFETY WORK PERMIT - ON SITE SAFETY CHECKLIST 

 
          Page  2 of  2 
 

Project:   Starting Date:  
 

PERSONNEL: 
 NAME 

 
JOB DESCRIPTION Physical Training Respirator 

Fit Test 
Pre-Op. 
Bioassay 

 1        
        
 2        
        
3        

        
 4        
        
5        

        
6        

        
7        

        
8        

        
 
 

FINAL SAFETY CHECKLIST: X NOTES: 
Personnel Logged-in   
Site-Specific Training   
PPE Issued   
Contamination Control Set Up   
Instrumentation Ready   
Client Rep. Contacted   
Regulatory Contacted   

 
On-site Supervisor Signature:                                                                                                  Date: 
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APPENDIX B - SITE SAFETY TRAINING AND ACKNOWLEDGMENT FORM 

 
 
Project: __________________________________________ 

 
 
Name:  ______________________________________________ 

 
 
Date: _______________ 

 

 
CERTIFICATION: The above named person has been trained regarding radiological, 

safety  and hazardous materials work 
at the above named site(s) per NYS Code Rule 38 and 10CFR19. 

 
 
 
    Instructors:  _________________________________ 
 
      _________________________________ 
 
 
 
I, (print)________________________________, have been instructed in the work to be 
performed, the purpose of the operation, the nature of the radioactive materials to be 
handled, and the precautions to be taken to protect myself from those materials (including 
protective clothing, time, distance, shielding, and radiation monitoring).   I have no 
objection to the performance of work with radioactive or hazardous materials. 
 
 
 
        Trainee:  _________________________________ 
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APPENDIX C - FIELD PROJECT - DAILY SAFETY CHECKLIST 

          
Project: ____________________________ Date: _____________ Page: ____ of ______ 
 
               

PERSONNEL:  
NAME WORK PERFORMED SRD 

  START/END 
TIME 

IN 
TIME 
OUT 

SURVEY 
RESULTS 

TIME 
IN 

TIME 
OUT 

SURVEY 
RESULTS 

  /       
  /       
  /       
  /       
  /       
  /       
  /       

 
SAFETY BRIEFING: 
   
   

 
INSTRUMENTATION CHECK: 
 INSTRUMENT CAL. DATE SOURCE ACTIVITY DIST.(cm) READING 

 1       
 2       
 3       
 4       

 
OTHER NOTES: 
 1  
 2  
 3  
 4  
 5  
 6  
 7  
 8  
9  

10  
11  
12  

 
     Supervisor: _____________________________ 
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DEVIATIONS BETWEEN SAMP AND FINAL RADIOLOGICAL SCOPING SURVEY 
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No. SAMP 
Section Deviation Response 

 
1 

 
3.4.2 

Sewer line not snaked using a 
gamma probe, but manhole 
surveys were taken, and samples 
collected. 

The original plan to snake sewer lines was changed based on suggestions from the EPA and 
because there was no main accessible drain from the facility to the sewer line.  Instead, 
manholes were surveyed with a NaI scintillation probe, and samples were taken where solid 
sample material was available.  Since the drop-out of material from the FWACC site would be 
expected to occur in manholes, this was considered to be a reasonable alternative.  The extent 
of manhole evaluation somewhat exceeded the original estimate, and there was not impact on 
the results and conclusions of the survey. 

 
2 

 
3.4.2 

The completion of the Scoping 
Survey and report were originally 
scheduled within 6 months after 
commencement of onsite work. 

Due to the difficulties in obtaining access agreements and the relocation of materials into the 
yard area (crane parts), the onsite work was spread out over an extended period of time, so that 
the 6 month schedule was not met.   

 
3 

 
5.5.2 

Groundwater sample not 
collected due to hydrology and 
topography limitations. 

Since the Site elevation is approximately 75-65 feet above means sea level (amsl), groundwater 
is expected to be approximately 60 to 50 ft below ground surface (bgs).  Monitoring wells were 
installed in two of the borings completed by the City of New York in 1980; however, each of 
the wells was reported to be dry at depths of 28.3 and 37.0 feet bgs.  During LBA’s Phase II 
ESI, a well was observed on the south corner of the intersection of Cooper Avenue and Irving 
Avenue; this was assumed to be one of the two monitoring wells installed in 1980.  The well 
was gauged by Berger and found to be dry at a depth of 35.0 feet bgs.  Berger also attempted to 
obtain a groundwater sample from boring B-1D during the Phase II ESI at 27 feet bgs (stopped 
due to refusal); however, no groundwater was encountered. 

 
4 

 
6.1.5 

Real Time Radon-Thoron was not 
performed using a "sniffer". 

Real-time radon-thoron sniffing with a wand-type suction nozzle was planned in the SAMP to 
investigate possible contaminated equipment such as embedded piping, tanks, or enclosures 
remaining from the FWACC.  However, no such items were presently found in the buildings. 
Instead, wide dispersion of contamination beneath floor slabs was found to be present.  
Therefore, long-term radon/thoron detectors were used to assess personnel exposure instead of 
the sniffing technique for equipment assessment.  There is no impact on the results and 
conclusions of this survey. 
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5 

 
Table 6 

Background soil samples were 
not obtained at/near the site. 

Background soil sampling was planned in the SAMP to be performed somewhere in the 
vicinity at a property known not to have been affected by the FWACC.  Given that uncertainty 
(if a nearby property had been affected) and the other difficulties encountered in getting 
permission for property access, we decided to forego the background sampling and utilize the 
additional time and materials for actual site measurements which had been significantly 
delayed due to access difficulties.  Because this survey was not a final status survey, 
comparison of site results with background was not essential.  Furthermore, the range of 
thorium background concentrations in northeastern soil is well known (0.5 - 1.0 pCi/g) from 
work at Brookhaven National Laboratory and the Welsbach and US Radium Superfund sites.  
There is no impact on the results and conclusions of this survey. 

 
6 

 
Figure 5-1 

and Table 4 
An additional Survey Area was 

added 
The shops named Primo Flat Fix, Mini Shop and K & M Auto Repair were found to be 
physically separated and different than the other nearby survey areas therefore they were 
incorporated into an additional area A-7. 
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