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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 (ascl_rZ:s)
Irving Ave/Cooper Empty
3725, 31 Ave (Former train Abandoned Property Lot/Construction 0.01
tracks) Material Stockpile
1133-1139 Irving Acrctic Glacier Warehouse
3725, 33 Avenue Losquadro, Inc. (S&M Construction) 0.31
. Arctic Glacier Warehouse
3725, 42 1129 Irving Avenue Losquadro, Inc. (Arctic Glacier) 0.21

3725, 44 1127 Irving Avenue LPL Properties, Inc. Primo Auto Body 0.06
Mixed (Jarabacoa
Deli Grocery Corp;
3725, 46 1125 Irving Avenue Second A-One, Inc Office; Primo Flat 0.06
Fix; Mini Shop;
Residential)
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 Il 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 Il 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 1l ESI and the Radiological Scoping Survey were
reviewed and approved by the USEPA Region 2. Subsequent to the radiological survey and the
Phase Il investigation, LBA was contracted by NYCDDC to conduct a Phase 1 ESA of the Site,
completed under a separate cover. (Phase | 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:

Louis Berger & Assaoc., P.C. ES-2 August 23, 2010
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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
e 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.

Louis Berger & Assaoc., P.C. ES-3 August 23, 2010
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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.

Louis Berger & Assaoc., P.C. ES-4 August 23, 2010
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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/liter".

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.

! 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 (ascl_rZ:s)
Irving Ave/Cooper Empty
3725, 31 Ave (Former train Abandoned Property Lot/Construction 0.01
tracks) Material Stockpile
1133-1139 Irving Arctic Glacier Warehouse
3725, 33 Avenue Losquadro, Inc. (S&M Construction) 0.31
. Arctic Glacier Warehouse
3725, 42 1129 Irving Avenue Losquadro, Inc. (Arctic Glacier) 0.21

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

Mixed (Jarabacoa
Deli Grocery Corp;
3725, 46 1125 Irving Avenue Second A-One, Inc Office; Primo Flat 0.06
Fix; Mini Shop;

Residential)
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 Il 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 Il 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 Il investigation, LBA was contracted by NYCDDC to conduct a Phase 1 ESA of the Site,
completed under a separate cover. (Phase | 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.

Louis Berger & Assaoc., P.C. 2 August 23, 2010
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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 Ibs, in addition to 238 drums) of thorium oxalate as well as thorium
nitrate (400 Ibs) 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

Louis Berger & Assaoc., P.C. 3 August 23, 2010
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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 (ascl_rZ:s)
Irving Ave/Cooper Empty
3725, 31 Ave (Former train Abandoned Property Lot/Construction 0.01
tracks) Material Stockpile
1133-1139 Irving Acrctic Glacier Warehouse
3725, 33 Avenue Losquadro, Inc. (S&M Construction) 0.31
. Arctic Glacier Warehouse
3725, 42 1129 Irving Avenue Losquadro, Inc. (Arctic Glacier) 0.21
3725, 44 1127 Irving Avenue LPL Properties, Inc. Primo Auto Body 0.06
Mixed (Jarabacoa
Deli Grocery Corp;
3725, 46 1125 Irving Avenue Second A-One, Inc Office; Primo Flat 0.06
Fix; Mini Shop;
Residential)
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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Fgure 1-1 - Aerial Photo of Former WolffAIport Location — 2007
(http://maps.live.com)
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Figure 1-2 — Area Map
(ref: Google maps)
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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.
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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 | 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
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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 (ascl_rZ:s)
Irving Ave/Cooper Empty
3725, 31 Ave (Former train Abandoned Property Lot/Construction 0.01
tracks) Material Stockpile
1133-1139 Irving Arctic Glacier Warehouse
3725, 33 Avenue Losquadro, Inc. (S&M Construction) 0.31
. Arctic Glacier Warehouse
3725, 42 1129 Irving Avenue Losquadro, Inc. (Arctic Glacier) 0.21
3725, 44 1127 Irving Avenue LPL Properties, Inc. Primo Auto Body 0.06
Mixed (Jarabacoa
Deli Grocery Corp;
3725, 46 1125 Irving Avenue Second A-One, Inc Office; Primo Flat 0.06
Fix; Mini Shop;
Residential)
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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20 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 Il 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 Il ESI was to assess the potential presence of subsurface chemical
contamination possibly resulting from former Site operations. The Phase Il 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 Il 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 1l 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-L.ife Principal Comments source of
Emissions Radionuclide
Th-232 | Thorium-232 | 1.4 E+10yr | Alpha: 4 MeV Monazite Sand
Decay of Th-
Ra-228 Radium-228 5.8 yr Beta: 0.06 MeV 232
Beta: 1.2-2.1 Gamma energies
MeV, Gamma: 0.2 | used to determine Decay of Th-
Ac-228 | Actinium-228 6.1 hr - 1.6 MeV presence of Th-232 | 232
Alpha: 5.4 MeV,
Gamma: low Decay of Th-
Th-228 | Thorium-228 1.9yr abundance 232
Alpha: 5.5 MeV,
Gamma: low Decay of Th-
Ra-224 Radium-224 3.6 days | abundance 232
Alpha: 6.3 MeV,
Gamma: low Decay of Th-
Rn-220 Radon-220 55 seconds | abundance Rn-220 is a gas 232
Alpha: 6.8 MeV,
Gamma: low Decay of Th-
P0-216 | Polonium-216 | 0.15 second | abundance 232
Beta: 0.16 — 0.57
MeV, Gamma: Decay of Th-
Pb-212 Lead-212 10.6 hr 0.01-0.3 MeV 232
Alpha: 6.1 Mev,
Beta: 1.6 - 2.2 36% alpha decay to
MeV, TI-208, and 64%
Gamma: 0.04 — 1.6 | beta decay to Po- Decay of Th-
Bi-212 Bismuth-212 60 min MeV 212 232
Decay of Th-
Po-212 | Polonium-212 | <1second | Alpha: 8.8 MeV 232
Beta: 1.3-1.8 Gamma energies
MeV, Gamma: 0.5 | used to determine Decay of Th-
TI1-208 | Thallium-208 3 min - 2.6 MeV presence of Th-232 | 232
Shown for
completeness of the
decay chain — not Decay of Th-
Pb-208 Lead-208 stable None radioactive. 232
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Table 2.2 - Radionuclides of Potential Concern — Uranium-238 Series

Nuclide Half-Life P”!‘C'.pa' Comments So_urce O.f
Emissions Radionuclide
Pitchblende Ore,
U-238 Uranium-238 | 4.5E+9yr | Alpha: 4.2 MeV Monazite Sand
Th-234 | Thorium-234 24.14d Beta: 0.19 MeV Decay of U-238
Beta: 2.29 MeV,
Gamma: 0.765,
Pa-234m | Protactinium 1.17m 1.001 MeV Decay of U-238
Alpha: 4.77 MeV,
Gamma: low
U-234 | Uranium-234 | 2.47 E+6 yr | abundance Decay of U-238
Alpha: 4.68 MeV,
Gamma: low
Th-230 | Thorium-230 | 8.0 E+4 yr | abundance Decay of U-234
Alpha: 4.78 MeV,
Gamma: 0.186 Decay of Th-
Ra-226 Radium-226 1602 yr MeV 230
Alpha: 5.49 MeV,
Gamma: low Decay of Ra-
Rn-222 Radon-222 3.82d abundance Rn-222 is a gas 226
Alpha: 6.0 MeV, Decay of Ra-
Po-218 | Polonium-218 3.05m Gamma: none 226
Beta: 0.65, 0.71
MeV,
Gamma: 0.295, Decay of Ra-
Pb-214 Lead-214 26.8m 0.352 MeV 226
Beta: 1.51, 1.0,
3.26 MeV,
Gamma: low Decay of Ra-
B-214 Bismuth-214 19.7m abundance 226
Beta: 0.016, 0.061
MeV,
Gamma: 0.047 Decay of Ra-
Pb-210 Lead-210 21y MeV 226
Alpha: 5.3 MeV,
Gamma: low
Po-210 | Polonium-210 138.4d abundance Decay of Pb-210
Shown for
completeness of
the decay chain —
Pb-206 Lead-206 Stable 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 Il 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 Il 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 Il 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 Requlatory 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 (8175.03) 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 8175.03 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 and 10°°.”

These guidelines are summarized in the following tables:

Table 2.3 - Radioactive Contamination Guidelines

Alpha Beta/Gamma
Total Removable Total Removable
Agency / Reference  (dpm/100cm?)  (dpm/100cm?) (dpm/100cm?)
NYCDOHMH
8175.03 - Release of 2,500 (Max)
Materials or Facilities 500 (Avg)* 100 0.2 mR/hr** 1,000
Notes: * Averaged over 1 m*

** Measured at 1 cm from the surface
dpm/100 cm? = disintegrations per minute per 100 centimeters®, 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 Dose Rate or Exposure
Concentration in Soil Rate (above background)
(above background)
NRC 10 CFR 20.1402 - dose after Not listed Gamma < 25 mrem/yr
decommissioning < 25 mrem/yr
UMTRCA (USEPA) 5 pCi/g in first 15 cm 0.02 mR/hr

15pCi/gat > 15cm
(above background)
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:

e 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

Field Investigation Equipment
Date of
Last
Instrument No. Use Model No. Serial No. [Calibration
Meter A Gamma radiation Ludlum 2221 73685 5/11/2009
Probe A e Ludlum 44-10 068744 | 5/11/2009
Meter B Downhole gamma Ludlum 2221 73685 11/11/2009
Probe B logging Ludlum 44-62 165709 | 11/11/2009
Meter C Mise. alpha, beta, Ludlum 3 138997 6/4/2009
gamma surveys /
Probe C frisking Ludlum 44-9 141724 6/4/2009
Meter D BIEGRE ) Ludlum 2350 105641 11/27/2009
Contamination
Probe D Surveys Ludlum 43-5 78658 7/3/2009
Meter E Gamma radiation Ludlum 2360 141322 7/20/2009
Probe E RURoR Ludlum 44-10 68744 7/20/2009
Gamma radiation
Meter F surveys Ludlum 128 77640 6/16/2009

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

Louis Berger & Assaoc., P.C. 16
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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 Description Address Approx.
Areas 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, 75
1133-39 Irving Ave 40
A-7 Primo Flat Fix, Mini Shop, K & M Auto 1125 Irving Ave,
Repair (interior areas) 15-14 Cooper Ave
B-1 Cooper Avenue and K & M Auto Repair Exterior
(lot)
B-2 Rail Spur behind FWACC Exterior
B-3 Irving Avenue and Moffat Street Area Exterior
C Sewers Exterior
Louis Berger & Assaoc., P.C. 17 August 23, 2010
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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
Louis Berger & Assaoc., P.C. 18 August 23, 2010
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Project Safety Officer (PSO):

Work Telephone:

Mobile:

Project Health Physicist:

Work Telephone:

Mohile

Laboratory Analysis:

Drilling:

2.6.1 Primary Decision Maker

Joshua Cupriks (LBA)
212-612-7954
646-772-2261

Dennis Quinn (DAQ)
845-223-1960
845-891-5761

CoPhysics Corporation
1 Commercial Dr.
Florida, NY

Attn: Theodore Rahon
office: 845-783-4402
mobile: 914-260-1293

Zebra Environmental Corp.
30 N. Prospect Ave.
Lynbrook, NY 11563
516-596-6300

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

Louis Berger & Assaoc., P.C.
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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

Louis Berger & Assaoc., P.C. 20 August 23, 2010
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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

Louis Berger & Assaoc., P.C. 21 August 23, 2010
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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 pR/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 3.1.3).

The 164 pR/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.

Louis Berger & Assaoc., P.C. 22 August 23, 2010
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Table 3.1 - Sewer Gamma Readings

In
3 feet manhole
above ~3 feet
road from Approx
Access Point | surf. bottom | Manhole
Meas. No. ID (uR/hr) | (uR/hr) |Depth (ft) Comments
July 23, 2010 Surveys:
1 M-1 10 479 8 water flowing
2 M-1A 8 15 3 No sewage line input to this grating
3 C-1 10 605 8 water flowing
4 I-1 9 75 8 high water flow
5 I-2 12 500 8 water flowing
6 I-3 8 182 10 water flow - moderate to low, sediment visible
7 I-4 8 120 11 water flow - moderate to low, sediment visible
C-3 7 45 8 almost no water
9 C-2 8 15 10 almost no water
10 C-3A 7 17 10 no water
11 C-4 9 7 8 water present; separate sewer system
12 M-3 3 17 8 almost no water, sediment visible
13 Reg-1 6 8 6 Regulator - Metropolitan & Onderdonk Ave.
14 Reg-2 6 6 6 Regulator - Metropolitan & Onderdonk Ave.
15 Reg-3 6 8 6 Regulator - Metropolitan & Onderdonk Ave.
16 Weir-1 7 16 20 St. Nicholas, Scott, & Troutman- upstream of weir
17 Weir-2 11 18 20 St. Nicholas, Scott, & Troutman- downstream of weir
July 24, 2010 Surveys:
Readings increased with depth; max at bottom, at
18 [-5 8 62 13 water surface ~90 uR/hr
19 I-6 8 57 14 Between Covert & Schaefer
20 I-7 7 63 15 Intersection Covert & Irving
21 I-8 8 61 16 Between Covert & Eldert
22 1-9 8 17 16 Intersection Eldert & Irving
23 I-10 8 14 16 Between Halsey & Eldert
24 M-2 164 26 9 6' x 6' section of asphalt opened
Louis Berger & Assaoc., P.C. 23 August 23, 2010
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Table 3.1a - Manhole M-1 and 1-1 Gamma Log Depth Profiles

Manhole Depth of Reading (ft) Gamma Reading (UR/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
1-1 4 33 % way down
I-1 5 75 3 ft from bottom
1-1 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 (uR/hr), where a background reading would be in the range of 6 — 10 uR/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.
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Figure 3-2 — Exterior Gamma Survey Results
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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 (uR/hr), where a background reading would be in the range of 6 — 10 pR/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.
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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.
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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 Geoprobe™ 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.

Louis Berger & Assaoc., P.C. 28 August 23, 2010
DDC CAPIS ID No. BEGS 2008007 Work Order Letter No. 5520-LBA-2-6013



New York City Department of Design and Construction

.] .] Final Radiological Scoping Survey
R YORK CITY DEPASTMENT OF Former Wolff-Alport Chemical Corporation Site - Queens, NY

Figure 3-4 — Subsurface Soil Sampling and Gamma Logging Locations
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Figure 3-5 — Surface Soil Sampling Locations
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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 pR/hr) in red that approximate thorium
concentrations > 55 pCi/g , intermediate gamma logging levels (45 uR/hr to 500 puR/hr) in brown
that approximate thorium concentrations from 5 to 55 pCi/g above background, and black < 45
MR/hr, approximating <5 pCi/g above background. (These correlations between pR/hr in a
gamma logging manhole to the surrounding thorium concentration in soil were developed in the
investigators’ past work at other thorium-contaminated sites®. 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/lg 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
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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

Radionuclide Concentration (per wet mass)
LAB Location Depth Date Radium-226 Thorium-232 Potassium-40 Mass

ID (feet) Collected (pCi/g) (pCi/g) (pCi/g) (g-wet) | (g-dry)
692-1 M-2 0.5 7/24/09 71 + 06 382 + 22 190 + 19 2911 2730
692-2 M-1 sewer 7/23/09 84 + 11 813 + 46 122 + 08 86.0 58.8
716-01 B1A 2 11/12/09 07 + 041 1.3 + 041 14 + 07 3821 3474
716-02 B3B 0-1 11/12/09 275 + 14 1437 + 7.2 243 + 15 3353 3144
716-03 B3C 0-1 11/12/09 120 + 06 406 + 21 164 + 13 3234 3022
716-04 B3A 8-9' 11/12/09 06 + 00 21+ 01 120 + 06 3831 3615
716-05 B1B 0-0.5 11/12/09 28 + 02 104 + 06 121+ 1.0 268.7 2509
716-06 B1C 1.5 11/12/09 052 + 0.03 14 + 01 136 + 07 337.7 3053
716-07 B3D 0-0.5 11/12/09 22 + 02 102 + 06 71 + 06 457.1  416.1
725-01 A2B 0.5-1 12/16/09 1542 + 17.8 11334 + 684 00 + 00 121.2 101.2
725-02 AdA 0.5-1.5 12/16/09 248 + 23 169.6 + 9.7 207 + 62 2818 2512
725-03 A3A 0.5-1.5 12/16/09 08 + 19 2023 + 11.8 37 + 86 169.9 1288
725-04 A2A 8.5-9 12/16/09 01 + 45 4769 + 28.2 580 + 205 142.0 1232
725-05 A3B 0.5-1.5 12/16/09 581 + 36 4247 + 221 229 + 52 361.9 3298
725-06 Al1A 0.5-1.5 12/16/09 12+ 01 212 + 141 79 + 08 136.1 82.4
725-07 ABC 0.5-1.5 12/12/09 129 + 09 759 + 441 108 + 25 298.0 2754
725-08 A5A 1-1.5 12/13/09 62 + 05 446 + 24 114 + 18 3232 2794
725-09 A1B 0.5-1 12/16/09 08 + 02 28 + 03 113 + 15 2403 2038
725-10 A6B 0.5-1.5 12/12/09 89 + 06 452 + 25 126 + 14 410.2 3756
725-11 A5B 0.5-1.5 12/16/09 207 + 13 774 + 4.2 163 + 31 1911 170.8
72512 ABA 0.5-1.0 12/16/09 32 + 02 132 + 08 154 + 14 196.7 1814
725-13 A3C 0.5-1.0 12/13/09 124 + 038 734 + 39 258 + 29 188.9 1633
725-14 B2D 0-1 12/12/09 12 + 01 37 + 03 83 + 07 2137 1724
72515 B2A 0-1 12/13/09 55 + 03 288 + 15 8.1 + 1.0 311.3 2751
725-16 B1D "1 12/12/09 37 + 03 152 + 0.9 139 + 14 190.0 1848
72517 B2B 0-1 12/12/09 79 + 06 995 + 5.2 79 + 16 3733 3124
725-18 B2C 0-1 12/12/09 13 + 01 55 + 04 62 + 07 376.9 3002
72519 B2F 0-0.5 12/12/09 55 + 04 207 + 141 125 + 1.2 3026 2557
725-20 B2E 2-25 12/12/09 271 + 15 2078 + 105 276 + 25 3141 2687
725-21 B2G 4'-5' 12/12/09 20 + 041 19 + 041 86 + 05 1926 139.9
725-22 B2381 surface 12/16/09 03 + 00 05 + 01 45 + 05 3495 1799
725-23 B2S2 surface 12/16/09 251 + 17 471.8 + 2441 494 + 52 196.7 125.1
725-24 B2S3 surface 12/16/09 19 + 02 97 + 06 79 + 09 202.7 1483
725-25 B2S4 surface 12/16/09 50 + 03 253 + 13 122 + 10 296.1 2493
725-26 B2S5 surface 12/16/09 35 + 02 179 + 0.9 92 + 07 2631 1986
725-27 B2S6 surface 12/16/09 22 + 02 120 + 0.7 119 + 10 2575 2015
725-28 B2S7 surface 12/16/09 38 + 02 183 + 1.0 94 + 07 2297 1725
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Table 3.2 — continued

Radionuclide Concentration (per wet mass)

LAB Location Depth Date Radium-226 Thorium-232 Potassium-40 Mass

ID (feet) Collected (pCi/g) (pCilg) (pCi/g) (g-wet) [ (g-dry)
725-29 B2sS8 surface 12/16/09 26 = 02 170 + 09 83 + 09 2963 2242
725-30 B2S9 surface 12/16/09 22 + 02 124 + 07 86 + 08 2834 2167
725-31 B2S10 surface 12/16/09 1.9 + 02 109 =+ 07 108 + 1.2 2931 2720
725-32 B2511 surface 12/16/09 71 £, 03 21 £ 04 100 + 05 3571 3086
725-33 B2812 surface 12/16/09 24 + 041 54 + 03 107 + 06 2974  248.8
725-34 B2513 surface 12/16/09 09 + 01 08 + 01 80 + 07 3303 2476
725-35 B2S14 surface 12/16/09 1.9 + 0.1 82 + 05 92 + 086 3508 2044
725-36 B2515 surface 12/16/09 14 + 041 47 + 03 8.1 + 05 359.8 267.0
725-37 B2S16 surface 12/16/09 1.8 & 0.7 25 + 02 76 + 06 304.0 2347
725-38 B3S1 surface 12/16/09 31 + 02 137 + 08 4 I b 5314  467.7
725-39 B3s2 surface 12/16/09 18 % 01 78 + 04 745 +. @05 4679 4186
725-40 B1S2 surface 12/16/09 36 + 02 130 + B 8.1 + 08 422.0 356.5
725-41 B1S3 surface 12/16/09 1.3 . 0. 59 = 03 87 % 03 379.7 296.3

Bold text in brown indicates thorium results > 5 pCi/g above background but < 55 pCilg
Bold text in red indicates thorium results > 55 pCi/g
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Table 3.3 - Gamma Logging - Downhole Gamma Exposure Rate (LR/hr)
Depth Gamma Logging - Downhole Gamma Exposure Rate (uR/hr)
() [B2-G] B2-F | B2-D| B2-E[B2-C[B2-B[B2-A[B1-D] A6-C] A6-AA6-B[A5-A]A3-C| A3-B[A3-A]A4-A[A5-B[A6-D]A2-A] A2-B]A1-A A1-B
00 54 128 70 516 67 597 211 53 116 28 117 127 91 395 615 778 307 14 765 2095 331 62

0.5 150 139 66 1330 70 1105 555 86 771 71 389 442 265 1174 1643 2325 88 31 2252 5044 884 76
1.0 126 63 45 1838 49 660 239 33 486 110 502 782 118 2937 2693 275 459 24 3919 6498 1258 60
15 42 30 31 2179 36 142 80 23 304 40 414 653 713 3656 2124 1118 89 20 3803 5083 944 46
2.0 26 21 29 2106 26 47 40 21 314 28 441 259 446 2367 844 450 44 21 3453 2736 489 62
25 24 19 24 1033 24 24 31 21 292 24 277 74 255 1800 524 264 28 23 2808 1605 290 33
3.0 29 23 21 694 25 23 25 21 218 25 76 32 164 1471 345 226 24 22 3211 1295 131 24
35 36 21 18 199 24 22 23 21 93 26 34 27 57 1152 139 290 23 23 1873 859 41 21
4.0 43 20 22 72 26 23 22 20 56 24 27 24 40 1286 92 579 25 21 1071 578 44  byhand
4.5 46 20 24 40 25 25 24 22 39 20 28 26 36 1767 74 359 36 20 801 309 byhand
5.0 45 19 23 33 24 21 24 24 28 23 33 25 30 1977 87 148 30 19 729 209
5.5 37 17 22 28 24 24 23 27 28 23 21 24 28 2255 82 118 23 20 588 204
6.0 22 20 19 26 22 24 26 26 26 24 19 24 27 2083 65 254 23 24 500 263
6.5 21 20 20 26 24 26 25 25 28 22 18 24 26 1785 80 273 25 21 380 340
7.0 24 19 21 26 22 27 25 23 26 23 19 19 23 1656 50 78 21  refus 467 690
7.5 27 20 26 23 23 24 24 22 25 27 20 18 21 2622 53 64 21 374 1333
8.0 30 20 30 26 23 27 26 21 25 26 21 20 21 2574 54 43 24 572 1123
8.5 26 19 28 26 21 24 25 20 37 25 19 23 24 1824 81 38 25 1722 1206
9.0 25 23 25 25 refus 24 26 19 45 22 18 25 30 1537 244 70 31 1339 1118
9.5 27 23 25 25 25 25 20 refus 25 18 26 refus 1645 463 160 refus 789 1213
10.0 26 25 21 1793 1023 414 384
10.5 4016 2254 244 208
11.0 4216 665 202 87
11.5 1804 190 280 107
12.0 427 61 290 37
12.5 113 35 365 35
13.0 62 26 306 42
13.5 67 23 321 81
14.0 75 30 292 79
14.5 40 31 335 83
15.0 30 29 386 49
15.5 29 26 451 22
16.0 26 25 401 23
16.5 25 24 364 26
17.0 25 22 416 31
17.5 26 22 342 26
18.0 26 22 449 25
18.5 28 22 576 23
19.0 26 21 507 19
19.5 29 23 453 24
20.0 59 34 80
Bold text in brown indicates an estimated thorium concentration > 5 pCi/g above background but < 55 pCi/g
Bold text in red indicates an estimated thorium concentration > 55 pCi/lg
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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 Description Address Approx.
Areas Width (ft)
A-1 Jarabacoa Deli Grocery Corp (basement) 1125 Irving Ave 25
A2 Primo Auto Body, (storage area) 1127 Irving Ave 20
A-3 Primo Auto Body (body shop) 1127 Irving Ave 25
A4 S&M Construction (warehouse) 1129 Irving Ave 20
A5 Arctic Glacier Losquadro, Inc. (warehouse) 1129 Irving Ave 35
A-6 Acrctic Glacier Losquadro, Inc. (warehouse) 1129 Irving Ave, 75
1133-39 Irving Ave 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 cm?) 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 cm? 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 cm?
(listed in Table 2.1) and the entire area of each unit appears to be within the 500 dpm/100 cm?
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

Project: FWACC Type: smear samples & direct alpha
Dates Smears Analyzed: 1/6/10, 3/18/10 Dates Collected: 11/18-19/09, 12/15/09
3/18/2010
Smear samples
Sample Date Gross Alpha Gross Beta Area Description Direct Alpha
Collected (dpm + 1 sig) (dpm + 1 sig) (em?) (dpm/100 cm2)
1 11/18/2009 -0.7 + 07 13 + 27 100 Wipe - Loc 1 210
2 11/18/2009 -0.7 + 07 27 + 29 100 Wipe - Loc 2 14
3 11/18/2009 -0.7 + 07 20 + 28 100 Wipe - Loc 3 154
4 11/18/2009 07 + 1.2 45 + 31 100 Wipe - Loc 4 14
5 11/18/2009 06 + 1.2 59 + 33 100 Wipe - Loc 5 0
6 11/18/2009 -07 + 07 20 + 28 100 Wipe - Loc 6 0
7 11/18/2009 -0.7 + 07 05 + 26 100 Wipe - Loc 7 0
8 11/18/2009 -0.7 + 07 -02 + 25 100 Wipe - Loc 8 14
9 11/18/2009 -08 + 0.7 55 + 32 100 Wipe - Loc 9 182
10 11/18/2009 0.0 + 1.0 25 + 29 100 Wipe - Loc 10 154
11 11/18/2009 -0.7 + 07 -16 + 23 100 Wipe - Loc 11 70
12 11/18/2009 -0.7 + 07 27 + 29 100 Wipe - Loc 12 210
13 11/18/2009 0.0 + 1.0 25 + 29 100 Wipe - Loc 13 14
14 11/18/2009 -0.7 + 07 20 + 28 100 Wipe - Loc 14 0
15 11/18/2009 -0.7 + 07 -16 + 23 100 Wipe - Loc 15 0
16 11/18/2009 07 + 1.2 16 + 2.8 100 Wipe - Loc 16 70
17 11/18/2009 0.0 + 1.0 -04 + 25 100 Wipe - Loc 17 0
18 11/18/2009 -0.7 + 07 05 + 26 100 Wipe - Loc 18 210
19 11/18/2009 0.0 + 1.0 11+ 24 100 Wipe - Loc 19 0
20 11/18/2009 00 + 10 25 + 29 100 Wipe - Loc 20 98
21 11/18/2009 -07 + 07 34 + 3.0 100 Wipe - Loc 21 0
22 11/18/2009 -0.7 + 07 13 + 27 100 Wipe - Loc 22 0
23 11/18/2009 -0.7 + 07 05 + 26 100 Wipe - Loc 23 0
24 11/18/2009 0.0 + 1.0 25 + 29 100 Wipe - Loc 24 0
25 11/18/2009 00 + 1.0 25 + 29 100 Wipe - Loc 25 182
26 11/18/2009 -0.7 + 07 -02 + 25 100 Wipe - Loc 26 0
27 11/18/2009 14 + 14 07 + 27 100 Wipe - Loc 27 70
28 11/18/2009 0.0 + 1.0 04 + 26 100 Wipe - Loc 28 0
29 11/18/2009 0.0 + 1.0 18 + 28 100 Wipe - Loc 29 70
30 11/18/2009 -07 + 07 20 + 28 100 Wipe - Loc 30 126
31 11/18/2009 0.0 + 1.0 -04 + 25 100 Wipe - Loc 31 70
32 11/18/2009 -0.7 + 07 41 + 31 100 Wipe - Loc 32 98
33 11/18/2009 0.0 + 1.0 25 + 29 100 Wipe - Loc 33 434
34 11/18/2009 -0.7 + 07 27 + 29 100 Wipe - Loc 34 154
35 11/18/2009 0.0 + 1.0 -04 + 25 100 Wipe - Loc 35 0
36 11/19/2009 14 + 14 15 + 28 100 Wipe - Loc 36 294
37 11/19/2009 14 + 14 29 + 29 100 Wipe - Loc 37 126
38 11/19/2009 1064 + 87 884 + 90 100 Wipe - Loc 38 0
39 11/19/2009 0.0 + 1.0 25 + 29 100 Wipe - Loc 39 0
40 11/19/2009 -0.7 + 07 -02 + 25 100 Wipe - Loc 40 42
41 11/19/2009 -0.7 + 07 05 + 26 100 Wipe - Loc 41 406
42 11/19/2009 0.7 + 1.2 09 + 27 100 Wipe - Loc 42 154
43 11/19/2009 00 + 10 11 + 27 100 Wipe - Loc 43 126
44 11/19/2009 -0.7 + 07 27 + 29 100 Wipe - Loc 44 98
45 11/19/2009 00 + 10 11 + 27 100 Wipe - Loc 45 182
46 12/15/2009 0.0 + 1.0 54 + 32 100 Wipe - Loc 46 602
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Sample Date Gross Alpha
Collected (dpm + 1 sig)
47 12/15/2009 07 + 07
48 12/15/2009 00 + 10
49 12/15/2009 07 + 12
50 12/15/2009 14 + 14
51 12/15/2009 00 + 1.0
A 12/15/2009 11 + 09
B 12/15/2009 04 + 06
C 12/15/2009 00 + 07
D 12/15/2009 -0.7 + 05
E 12/15/2009 07 + 05
A3-1 3/18/2010 00 + 07
A3-2 3/18/2010 07 + 07
A3-3 3/18/2010 00 + 10
A3-4 3/18/2010 00 + 1.0
A3-5 3/18/2010 07 + 12
A3-6 3/18/2010 00 = 10
A3-7 3/18/2010 00 + 10
A3-8 3/18/2010 36 + 19
A3-9 3/18/2010 00 x 10
A1-23x12 12/15/2009 n/a
MDA's 3.3

Gross Beta
(dpm + 1 sig)
1.3 + 27
18 + 28
09 + 27
0:F & 23
54 + 3.2
27 + 21
3.7 + 21
04 + 18
16 £ 198
05 + 1.7
18 + 20
1.3 £ 27
04 + 25
11 + 24
05 + 25
39 + 30
18 + 28
82 + 38
04 + 25
n/a
83

Table 3.4 — continued

Area
(em?)
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
07419

Description Direct Alpha
(dpm/100 cm2)
Wipe - Loc 47 0
Wipe - Loc 48 350
Wipe - Loc 49 14
Wipe - Loc 50 42
Wipe - Loc 51 714
Wipe - Loc A 9
Wipe - Loc B 0
Wipe - Loc C 0
Wipe - Loc D 0
Wipe - Loc E 0

Wipe - Loc 38 retest

Wipe - 4' S of 38

Wipe - drain rim

Wipe - 4' N of 38

Wipe - 4' N,2'W of 38

Wipe - 2' W of 38

Wipe - 4' §,2'W of 38

Wipe - 5' E of 38

dirt from drain near 38
beam above 51 42

80 (L)

Method: Gas Proportional Counting using a Canberra Model 2404F Alpha/Beta Counting System (Serial # 790347)

Uncertainties are 1-sigma counting errors.
Alpha standard radionuclide: Pu-239

Standards are traceable to the National Institute of Standards and Technology.
CoPhysics Corporation Radioactive Materials License: NYS 2691-3949

Beta standard radionuclide: Sr/Y-90
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3.7 Radon / Thoron Measurements

Radon-222 and Radon-220 integrated concentration measurements were performed using
Landauer Alpha Track (RadTrack™) 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 Description Radon Radon-222 Thoron Radon-220
Area Detector # (pCill) Detector # (Thoron)
(pCi/l)
Al 1125 Irving 4792802 14+£0.1 4808565 12.7+- 0.4

Avenue, Jarabacoa
Deli Grocery Corp
Basement

A2 1127 Irving 4792798 1.4+0.1 4808548 0.8+-0.2
Avenue, Primo
Auto Body Storage
Bay

A3 1127 Irving 4792808 16 +0.1 4808554 1.8+-0.2
Avenue Primo
Auto Body Main
Work Area

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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4.1  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

Radionuclide Concentration
Depth Radium-226 Thorium-232 Potassium-40
Lag 1D Location (feet) (pCifa) (pCifa) (pCifg)
Duplicates
T16-6dup B1C 15 055 + 003 068 + 004 107 + 06
T16-06 B1C 1.5 0.52 + 003 1.4 + 01 136 + 0.7
T25-8dup ASA 1-1.5 6.4 + 06 422 + 24 a9 + 25
725-08 ASA 1-1.5 6.2 + 05 446 + 24 114 4+ 1.8
725-2dup Adp, 0.51.5 337 x 20 2096 + 1048 147 + 42
T25-02 AdA 0515 248 + 23 1696 + 497 207 + 62
725-19dup B2F 0-0.5 8.7 + 05 195 + 1.5 8.4 + 2.1
725-19 B2F 0-0.5 55 + 04 207 0+ 11 125 + 1.2
T16-1dup B1A 20 0.8 + 01 10 + 02 113 + 09
716-01 B1A 2.0 0.7 + 01 13 + 01 114 + 07
Reference Samples
[ DI blank DI 006 + 001 003 + 001 D60 + 007 |
Fl-gyp result 280 + 15
reference value 26.0 + 1.3
iaea-gyp result 186 + 1.0
reference value 21.1 + 09
EMLOAPSS result 21 + 02 13 + 01 136 + 1.1
reference value 1.8 + 01 16 + 01 172 + 0.9
[ THstd-251 result 2448 + 133
reference value 2510 + 100
EPA Pitch  result 45.5 + 23
reference valug 466 + 23
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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 %2 minute. The count rate data was converted to exposure rate
(UR/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
51 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/liter’. 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.

® 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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Bldg | Bldg Area | Area) Gamma | Gamma| DirAlpha |[Rem Alphal Rem Beta

X Y X Y | Surface | @ Im | (dpm/100 | (dpm/100 | (dpm/ 100 | Wipe
() | oy | Avea | (ft) | (f) | (B | (uBr) cml) cml) cml) # Notes

a 2 A-1 5 o 14 14

a T A-1 10 o 12 12

1] 12 A1 15 0 14 11

Q 17 A 1] ] 13 13

a 22 =1 25 0 14 14

a 27 A=1 k] 0 17 17

Q 32 A1 is 1] 14 14

3 47 A 50 3 10 12

§ 2 A1 5 5 14 14

<] 7 A1 1] 5 14 14

5 12 A-1 15 5 15 15

5 17 A1 20 3 13 13

5 22 A 2% 5 15 16 [1] <33 <83 47

5 27 A-1 0 5 14 16

5 32 A1 35 5 13 13

5 42 A1 45 5 10 10

5 52 A 55 5 13 12

10 2 A1 5 10 13 14

10 T A1 1o 10 15 16

10 12 A=1 15 10 13 17

10 17 A n 10 12 12

10 22 A-1 25 10 £l 31

10 23 A-1 26 10 340 602 =33 <83 48

10 23 A1 26 10 42 <33 <83 50 beam above

10 27 A1 k11 10 18 26

10 32 A is 10 13 13

10 T A 40 10 12 12

10 42 A=1 45 1ik 13 12

10 47 A1 50 10 12 12 14 <33 <83 48

10 52 A 55 10 12 2

15 2 A-1 5 15 20 18 350 <33 < 8.3 48

15 7 A1 1o 15 24 18

15 12 A1 15 15 38 24

15 17 A1 0 15 13 13

15 22 A 15 15 16 16

15 27 A-1 0 15 13 14

15 32 A1 s 15 13 13

15 47 A1 50 15 10 10

15 55 A4 58 15 16 hale in wall
20 2 A1 5 20 24 il

20 T A-1 10 20 25 a7

20 12 A= 15 20 28 30

20 17 A n 20 13 2

20 2T A a0 20 15 15

23 i} A=1 3 23 43 4

23 7 A1 w23 3 50

23 12 A1 15 23 50 o) 714

23 12 A-1 15 13 42 <33 <83 51 beam above
37T 35 A2 1% 0 150 85

27 45 A-2 45 o B0 154 <33 <83 34
27 50 A2 ] ] 30

27 55 A2 55 /] 30
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Bldg | Bldg Area | Area | Gamma | Gamma| Dir.Alpha |Rem Alpha| Rem Beta
X Y X Y | Swface| @ 1m | (dpm/100 | (dpm/100 | (dpm/100 | Wipe

(ft) (ft) | Area | (ft) | (ft) | (uR/hr) | (uR/hr) cm2) cm2) cm2) # Notes
32 0 A-2 0 5 80 40

32 5 A-2 5 5 60 60 126 <33 <83 30

32 10 A2 10 5 260 110 70 <33 <83 31

32 15 A-2 15 5 75 110

32 20 A2 20 5 40 45

32 25 A-2 25 5 80 60

32 30 A2 30 5 220 140 98 <33 <83 32

32 35 A-2 35 5 190 100

32 40 A2 40 5 123 60

32 45 A-2 45 5 70 70

32 50 A-2 50 5 70 60

32 55 A-2 55 5 120 70

32 60 A-2 60 5 40 45

32 65 A-2 65 5 40 60

32 70 A2 70 5 60 - 0 <33 <83 35 estimate from scan
32 80 A2 80 5 60 estimate from scan
32 90 A-2 90 5 60 estimate from scan
37 0 A-2 0 10 160 60

37 5 A-2 5 10 200 100

37 10 A2 10 10 75 105

37 15 A-2 15 10 60 110

37 20 A2 20 10 400 180

37 25 A-2 25 10 125 125

37 40 A2 40 10 240 150

37 45 A-2 45 10 500 180 434 <33 <83 33

37 50 A-2 50 10 130

37 55 A-2 55 10 155

42 0 A-2 0 15 90 50

42 10 A2 10 15 45 65

42 15 A-2 15 15 40 60

42 40 A2 40 15 65 65

37 25 A-2 25 10 GM check of overhead beam - bkg
37 45 A-2 5 10 GM check of overhead beam - bkg
47 A-2 045 20 GM check of old kiln wall - bkg
53 0 A-3 0 3 120 100

53 5 A-3 5 3 130 100

53 10 A-3 10 3 180 110

53 15 A-3 15 3 100 110 294 <33 <83 36

53 20 A3 20 3 120 0

53 25 A-3 25 3 60 60

53 30 A3 0 3 60 50 0 106+-8 88+-9 38

53 35 A-3 35 3 60 60

53 40 A3 40 3 120 90

53 45 A-3 45 3 80 70

53 50 A3 50 3 40 50

53 55 A-3 55 3 90 60

53 60 A-3 60 3 200 110 42 <3.3 <8.3 40

53 65 A-3 65 3 80 80

53 70 A3 70 3 50 50

53 75 A-3 75 3 30 30

53 80 A3 80 3 40 40

53 85 A-3 85 3 60 60 154 <3.3 <8.3 42
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Bldg | Bldg Area | Area| Gamma | Gamma| Dir.Alpha (Rem Alphal Rem Beta
X Y X Y | Surface | @ lm | (dpm/100 | (dpm/100 | (dpm/100 |Wipe
(ft) (ft) | Area | (ft) | (ft) | (uR/hr) | (uR/hr) cm2) cm2) cm2) # Notes
53 100 A-3 100 3 20 20
53 105 A-3 105 3 20 20
53 115 A-3 115 3 10
53 120 A-3 120 3 10
60 0 A-3 0 10 100 100
60 5 A-3 5 10 100 120
60 10 A-3 10 10 130 120
60 15 A-3 15 10 140 110
60 20 A-3 20 10 160 110 0 <3.3 <83 39
60 25 A-3 25 10 90 70
60 30 A-3 30 10 70 60
60 35 A-3 35 10 80 80
60 40 A-3 40 10 70 75
60 45 A-3 45 10 60 60 near drain
60 50 A-3 50 10 80 75
60 55 A-3 55 10 80 75
60 60 A-3 60 10 120 90
60 65 A-3 63 10 70 60
60 70 A-3 70 10 75 50
60 75 A-3 75 10 60 50
60 80 A-3 80 10 70 50
60 85 A-3 85 10 30 60
60 90 A-3 90 10 70 50
60 95 A-3 95 10 50 50
60 100 A-3 100 10 30 40
70 0 A-3 0 20 110 70 near door
70 5 A-3 5 20 120 100 126 <3.3 <83 37
70 20 A-3 20 20 50 50
70 25 A-3 25 20 120 110
70 35 A-3 35 20 920 70
70 55 A-3 55 20 80 75
70 60 A-3 60 20 75 70
70 65 A-3 63 20 120 75 406 <3.3 <83 41
70 70 A-3 70 20 100 75
70 75 A-3 75 20 80 60
70 80 A-3 80 20 90 60 126 <3.3 <83 43
70 100 A-3 100 20 60 60
58 105 A-3 105 8 40 30
58 110 A-3 110 8 40 30
58 115 A-3 115 8 30 30
58 120 A-3 120 8 40 30 98 <3.3 <83 44
58 125 A-3 125 8 24 18
58 130 A-3 130 8 12 12
58 135 A-3 135 8 13 13
58 140 A-3 140 8 16 16
63 105 A-3 105 13 80 60
63 110 A-3 110 13 30 30
63 115 A-3 115 13 40 38
63 120 A-3 120 13 40 40
63 125 A-3 125 13 40 40
63 130 A-3 130 13 10 10 182 <3.3 <83 45
58 150 A-3 30 30
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Eldg | Bldg Area | Area | Gamma | Gamma| DNr.Alpha [Rem Alphal Rem Beta

X | ¥ X | Y |Sorface| @ im | {dpm/100 | {dpm/100 | (dpm/100 | Wipe

() [ (M) | Area | (M) | (I} | (wR'hr) | (uB/hry cml) cml) cml) W Notes
83 185 A3 40 0

80 A4 0 3 Wi} 43

78 5 A4 5 3 45 63

T8 10 A4 10 3 43 43

T8 15 A4 15 3 il fill

TE 20 A4 20 3 20 &0

78 25 A4 25 120 85 in office
78 30 A4 W 3 120 100 in office
T8 35 A4 35 3 130 85 in office
T8 40 A4 40 3 110 70 in office
T8 45 A4 45 3 100 &0 in office
T8 55 A4 55 3 80 &0

TE B0 A4 G0 3 20 &0

TE  BS  A4 65 3 150 i

78 70 A4 TO 3 65 65

T& TS5 A4 75 3 30 0

78 BOD A4 80 3 30 30

TE 85 A4 8% 3 af 0

T8 80 A4 0 80 80

78 95 A4 95 3 70 70

T& 100 A4 100 3 100 &3

78 105 A4 105 3 170 a0 ] <33 <83 D
78110 A4 110 3 20 &0

78 115 A4 115 3 S0 50

78 120 A4 120 3 60 45

T8 125 A4 125 3 S0 50

T8 130 A4 130 3 70 50

TE 135 A4 135 3 100 40

78 140 A4 140 3 20 i

T8 145 A4 145 3 20 20

78 150 A4 130 3 20 20

78 155 A4 155 3 20 i

B4 0 A4 0 g 0 &0

84 5 A4 5 g S0 il

B4 1D A4 109 85 75

B4 15 A4 15 9 100 100

B4 20 A4 0 9 160 130

B4 25 A4 25 9 170 170

84 30 A4 W0 9 260 160 a =33 =83 A

B4 35 A4 35 9 10 110

B4 4D A4 40 9 110 100

B4 45 A4 45 9 20 80

84 50 A4 30 9 i) 80

B4 55 A4 559 20 gl

B4 B0 A4 60 9 60 70

B4 B5 A4 65 9 100 70

84 TO A4 TO 9 100 &0

B4 75 A4 75 9 110 100 0 <33 <83 c

B4 &0 A4 B0 9 120 &0

B4 85 A4 BS 40 10 i

B4 90 A4 90 9 100 ki

B4 @5 A4 95 9 120 120
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Bldg | Bldg Area | Area | Gamma | Gamma| Dir.Alpha |Rem Alphal Rem Beta
X Y X Y | Surface | @ lm | (dpm/10D | (dpm/T00 | (dpm/ 100§ Wipe
(fty | ity | Avea | (0t | () | (uRhr) | (uR/hr) et} cml) cil) i MNotes
84 100 A-4 100 9 160 120
84 105 A4 105 o 100 &0
84 110 A4 110 9 Eoh i
84 115 A4 115 o o0 &0
84 120 A4 120 o 110 BS
84 125 A4 125 o 50 60
84 130 A4 130 o 145 G5
B4 135 A4 135 o 40 40
B4 140 A4 140 o 30 25
84 145 A4 145 9 20 20
B4 150 A4 150 9 20
a o] A4 L] & 100 1w
o =] A-d 3 16 G0 70
a9 10 A4 10 16 21| 0
91 15 A4 15 16 ] T
o9 20 A-4 20 16 100 100
a1 25 &-4 25 14 140 120
a1 30 A4 30 16 130 100
a1 35 A4 a5 14 <] 65
a1 40 -4 40 16 Q0 75
9 45 A4 45 16 100 B0
a1 50 A4 50 14 180 on 0 <33 <83 B
=1 55 A4 535 16 85 ]
a GO0 A4 i 16 50 60
o 65 A-d 65 16 120 &0
o 7O A4 T 16 100 55
9 75 A-d 75 16 70 &0
a1 &0 -4 20 16 120 T
o 88 A4 85 16 120 T
a9 a0 A4 a0 14 Q0 0
a1 as -4 a5 16 g0 =0
81 100 A4 100 18 40 6l
a1 106 A4 105 16 g0 g0
o 110 A4 110 18 &0 B0
a1 115 A4 115 16 6l 60
-1 120 A4 120 18 &0 45 0 <33 <83 E
al 125 A4 125 18 40 an
o 120 A4 130 16 50 an
-1 135 A4 135 18 40 20
91 140 A4 140 16 15 15
a1 145 A4 145 16 25 15
85 100 A-4 00 20 40 40
a5 102 A4 0z 20 70 T
101 o] A5 L] 0 15 15
101 ] A5 5 ] 16 16
i1 10 A5 10 ] 21 14 210 <33 <83 1
0 15 A-S 15 o 14 15
i 20 A5 20 ] 12 14
101 25 A-5 25 ] 13 13
101 30 A-S 30 ] 16 13
01 38 A-5 35 ] 15 13
101 40 A-5 40 ] 14 12
Louis Berger & Assaoc., P.C. Appendix A-5 August 23, 2010

DDC CAPIS ID No. BEGS 2008007

Work Order Letter No. 5520-LBA-2-6013



> >

New York City Department of Design and Construction
Final Radiological Scoping Survey
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Bldg | Bldg Area | Area | Gamma | Gamma | DirAlphs |Rem Alpha | Rem Beis
X | ¥ X | Y | Swrface | @ 1m | (dpmi100 | (dpm/iod | (dpmi100 |Wipe
[114] () | Arean | () | (f) | (uRhr) | (nBhr) cmlj rml) cml) ] MNotes
01 48 A5 45 0 30 E
101 50 A5 0 0 £t 13
i1 55 A5 33 0 40 17
101 60 A5 60 O 30 4 14 <33 <83 2
101 65 A5 65 0 27 0
m ™ A5 0 0D 25 b1
m 75 AE TS0 38 8
101 BO A-5 B0 ] 30 n
01 85 A5 85 0 1 30
0 80 AS 0 D 74 40 154 <33 <83 3
01 85 A5 %5 D 48 30
01 100 A5 I D 30 4
01 105 A5 10§ 0 36 25
M6 0 A5 D 5 15 17
1086 5 A5 5 5 15 15
06 10 A5 10§ 15 15
06 15 A5 15 3 16 15
W6 20 A5 20 5 14 14
108 25 A5 25 5 1 12
06 30 A5 30§ 12 13
06 35 A5 33 5 13 13
106 40 A5 40 3 12 13
106 45 &5 45§ 12 10
086 50 A5 S50 § 30 30
106 55 A5 550 3 21 0
06 @0 A5 60 3 24 I8
108 65 A5 65§ 18 18
06 T A5 M 8 23 1%
06 75 A5 75 8 20 2%
086 B0 A5 80§ 25 ]
1086 B85 A5 85 5 az b1
106 80 &5 0 F 25 30
06 95 A5 95 5 18 6
106 100 A5 10 5 25 23
106 105 A5 108 3 20 1%
M1 0 A5 0 10 18 18
M 5 A5 5 10 15 16
M 10 A5 10 10 16 16
M 15 AS 1510 15 15
1M1 20 A5 20 10 14 14
1M1 25 A5 2510 11 12
M1 30 A5 30 10 12 12
M1 3% A5 310 11 13
1M1 40 A5 40 10 12 1
1M1 48 A5 4510 11 1
M1 50 A5 5010 20 18
1M1 55 A5 55 10 13 16
1M1 B0 A5 &0 10 12 12
1M1 65 A5 65 10 13 13
M1 7 A5 T0 10 12 12
1911 75 A5 7510 12 12
1M1 B0 AE B0 10 20 18
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New York City Department of Design and Construction
Final Radiological Scoping Survey

B K RN o Former Wolff-Alport Chemical Corporation Site - Queens, NY
Bldg | Bldg Area | Area| Gamma | Gamma| Dir.Alpha |Rem Alphs Rem Beta
X Y X Y | Swrface | @ Im | (dpm/100 | {dpm/T00 | (dpm/104 | Wipe
ity | ift) | Area | if6) | (f) | (uRhr) | (uRBr)|  em2) cm2) cm2) # Notes
111 85 A5 85 10 18 18
111 80 A5 90 10 22 18
111 o5 A5 95 10 12 16
111 100 A5 100 10 12 18
111 105 A5 105 10 12 12
111 115 A5 115 10 20 20
111 125 A5 125 10 B0 60
116 0 A5 0 15 16 16
116 5 A5 5 15 13 17
118 10 A5 10 15 14 16 14 <33 <83 4
118 15 A5 15 15 1o 16
116 20 A5 20 15 15 15
116 25 A5 25 15 14 14
118 30 A5 30 1% 13 14
116 35 A5 35 15 12 13
118 40 A5 40 15 12 12
118 45 A5 45 15 12 12
116 50 A5 50 15 18 18
116 65 A5 55 15 12 13
116 60 A5 60 15 14 12 o <33 <83 5
1186 &5 A5 65 15 12 12
116 70 A5 70 15 12 12
116 75 A5 75 15 13 12
118 80 A5 80 15 11 2
116 B5 A5 85 15 14 20
116 80 A5 90 15 12 12 o <33 <83 6
118 G5 A5 95 15 12 13
118 100 A5 100 15 13 13
118 105 A5 105 15 16 15
121 0 A5 0 20 17 19
121 & A-5 h] 20 i6 i4
121 10 A5 10 20 13 15
121 15 A5 15 20 15 14
121 20 A5 20 20 15 16
121 25 A5 215 20 13 15
121 30 A5 30 20 13 13
121 35 A5 33 20 13 13
121 40 A5 W 20 14 13
121 45 A5 45 20 13 13
129 75 A5 75 20 11 10
121 80 A5 B0 20 12 12
121 B5 A5 B85 20 12 12
121 80 A5 80 20 12 1
121 85 A5 85 20 12 12
121 100 A5 100 20 13 13
121 105 A5 105 20 12 11
126 0 A5 0 25 17 17
126 5 A5 5 25 14 15
126 10 A5 10 25 13 14
126 15 A5 15 25 13 15 o <33 <83 7
126 20 AS 20 25 14 15
126 25 A5 25 25 13 13
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New York City Department of Design and Construction
Final Radiological Scoping Survey

B K RN o Former Wolff-Alport Chemical Corporation Site - Queens, NY
Bldg | Bldg Area | Area| Gamma | Gamma| Dir.Alpha [Rem Alphal Rem Beta
X Y X Y | Swrface | @ Im | {dpm/T00 | (dpm/T0r | (dpm/ T | Wipe
() | i)y | Arvea | (ft) | (i) | (mRhr) | (uRhr) cml) cml) cml) i Hotes
126 30 A5 30 25 13 13
126 35 A5 35 25 14 13
126 40 A5 40 3 15 13
126 45 A-5 45 25 12 13
126 50 A-5 50 25 14 12
126 85 A5 53 5 20 16
126 B0 A5 L)) 25 20 15 14 =33 <83 B
126 B85 A5 a5 2% 15 13
126 7O A5 L] 23 14 12
126 75 A5 75 25 12 12
126 80 A5 80 23 12 13
126 85 A5 85 23 14 12
126 90 A5 90 23 14 14 182 <33 <83 g
126 85 A5 95 b 11 1
126 100 A-5 o0 25 12 12
126 105 A5 105 25 15 13
126 110 A5 1o 25 18 15
126 115 A-5 115 25 20 18
126 120 A-5 120 Fi G0 30 134 =33 =83 10
i3 0 A5 0 30 B0 40
131 5 A5 5 30 40 40
131 10 A5 10 30 30 30
13 15 A5 15 30 20 20
131 20 A5 20 30 20 20
131 2565 A5 15 30 20 20
i3 30 A5 3 30 20 20
131 35 AS 35 30 20 20
131 40 A5 40 30 20 20
131 45 A5 45 30 30 20
131 50 A5 50 30 20 20
131 55 A5 55 30 20 20
131 80 A5 &0 30 20 20
131 65 A5 oA 0 20 20
131 70 A5 T 30 20 20
131 75 A5 73 30 20 20
131 80 A5 80 30 20 20
131 8 A5 85 30 20 20
131 90 A5 Rt 30 10 20
131 a5 A-5 95 30 30 20
131 100 A5 100 30 20 20
131 105 A-5 105 30 40 40
138 v A-B 1] 5 20 18
13 5 A 5 5 22 0
138 10 PG 10 5 18 18
136 15 A-B 15 5 12 12
138 20 A6 20 5 13 13 14 <33 <83 13
136 25  A-GB 25 5 14 12
136 30 A6 30 5 12 12
13 35 A6 33 5 i6 i4
136 40 A6 40 5 18 14 0 =33 <83 14
136 45 A-B 45 5 15 15
136 50 A-B 50 5 20 14
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New York City Department of Design and Construction
Final Radiological Scoping Survey

B K RN o Former Wolff-Alport Chemical Corporation Site - Queens, NY

Hidg | Bldg Area | Area | Gamma | Gamma| DrAlpha [Rem Alphal Rem Beta

X Y X | Y | Surface | @ Im | (dpm/100 | (dpmv100 | (dpm/100 | Wipe

() | (M) | Area | (M) | (0} | (uR'hr) | (uB/hry cml) cml) cml} i Notes

138 55 AE 55 5 20 14

138 B0 A6 60 b 15 14 i <33 <8B3 15

138 65 A 65 5 14 ]

13 70 AB 70 5 12 10

138 75 A6 75 5 12 10

13 80 AB B0 5 12 12 70 <33 <83 16

138 85 AE 85 5 E 10

138 90 AE 90 5 22 12

138 95 A6 95 b 16 14

138 100 A6 100 5 25 16

13 105 A-6 103 5 18 0

138 110 A6 110 5 19 18

136 115 A6 115 5 25 14

141 4] A-B (] 10 23 14

141 5 AB 5 10 16 16

141 10 A-G 10 10 16 14

141 15 A6 15 10 16 14

141 20 A6 20 10 10 10 o8 <33 <83 20

141 25 A6 2% 10 12 1d

141 30 A6 30 10 12 12

141 35 A6 33 10 12 10

141 40  A-F 40 10 18 14

141 45 A6 45 10 12 12

141 50 A S0 10 15 14

141 55 AB 55 10 18 16

141 60 A6 60 10 12 1d

141 65 AB 65 10 10 10

141 70 A6 70 10 10 12

141 75 AB 75 10 10 10

41 &0 A6 B0 10 10 10

141 85 A6 85 10 12 16

141 @0 A6 80 10 20 12

141 100 A6 100 10 o &

141 105 A6 105 10 £ 10

141 110 A-B 1o 10 ) 14

148 o] A 0 15 16 16

148 5 AB 5 15 12 12

148 10 A6 10 15 2 12

146 15 A 15 15 10 10

146 20 A6 20 15 £ 8

148 25 A6 25 15 10 8

146 30 A6 30 15 10 10

146 35 A6 35 15 18 12

146 40 A-G 40 15 14 14 0 <33 <83 19

145 45 A-B 45 15 20 14

148 50 AE S0 15 24 16

146 55 A6 55 15 2 15

148 B0 A-E 60 15 16 16 210 <33 <8B3 18

145 65 AB 65 15 B 1d

146 TO A6 7O 15 12 12

146 75 A-B 75 15 10 13

145 80 AB 8D 15 12 12 il <33 <83 i7
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New York

City Department of Design and Construction
Final Radiological Scoping Survey

B K RN o Former Wolff-Alport Chemical Corporation Site - Queens, NY
Bldg | Bldg Area | Area | Gamma | Gamma| Dir.Alpha |Rem Alphal Rem Beta
X Y X Y | Swrface | a0 Im | (dpm/ao0 | (dpa o0 | (dpm1on [(Wipe
(M) | (i) | Area | (fty | (M) | (uR'hr) | (nB'hr) cml) cml) cml) i Motes
146 BS AG 23 13 ] [
146 80 AE 90 15 10 10
151 i) A5 ] 20 10 10
151 5 Asf 5 20 13 12
151 10 A5 10 20 15 15
151 15 A6 15 el i] ] 10
151 20 A 20 20 10 10
151 25 A6 25 20 10 g
151 30 AG 30 20 12 10
151 s A5 35 20 18 12
151 40 A5 40 0 14 14
151 45 A6 45 0 18 14
151 50 A8 S0 20 40 0
151 55 A6 55 W 18 12
151 &0 AG 1] 20 22 1]
151 B5 A5 65 0 18 15
151 ¥0 A6 0 20 10 10
151 75 A5 75 20 14 14
151 B0 A6 80 20 15 b
151 85 A6 85 pL|] 10 223
151 80 A6 90 20 40
156 0 A 0 25 7
156 5 A6 5 25 0 0
156 10 A6 10 25 2 7
156 15 A-B 15 25 G
156 20 A5 20 i 10 8
156 25 A5 23 13 10 10
156 30 A6 30 235 12 12
156 35 A6 35 25 16 12
156 40 A-G 40 25 4 16
156 45 A8 45 25 16 16
156 50 A5 50 13 18 14
156 55 A6 bl 235 14 12
156 B0 A6 &0 25 10 11
156 B85 A8 65 25 14 12
156 70 A6 To 25 10 10
156 75 AE 75 15 14 18
156 &0 AG BO 25 12 0
156 B5 A= B3 i 8 ]
1586 890 A5 o 15 17 16
161 25 A-G 23 30 12 12
161 30 A5 30 ELI 13 10
161 35 A6 35 30 14 12
161 40 A5 40 30 22 14 70 <33 A3 11
181 45 A5 45 30 0 16 210 =33 <83 12
161 50 A5 50 30 12 12
161 55 A8 3535 30 i 12
161 B0 A8 &0 30 10 10
161 &85 A6 65 30 7 7
161 70 A-G T0 30 8 8
161 75 A-B 75 30 12 14
161 80 A-G BO 30 ] 10
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New York City Department of Design and Construction
Final Radiological Scoping Survey

B K RN o Former Wolff-Alport Chemical Corporation Site - Queens, NY
Bldg | Bldg Area | Area | Gamma | Gamma| Dir.Alpha |Rem Alphal Rem Beta
X Y X Y| Swrface | @ Do | (dpea/ 100 | (gm0 | (dprm T | Wipe
() | (M) | Avea | (ft) | () | (wR'hr) | (uR'hr) cml) cml) cml) # Motes
161 B85 A6 BS 30 10 16
1681 an A-B o0 30 14 9
166 12 A-B 12 35 G [
166 25 A-B 25 35 B 10
66 30 A-B 10 35 8 8
166 35 A6 15 35 10 4
186 40 A6 40 35 9 10
166 45 A6 45 33 12 12
186 50 A-B 50 35 12 10
186 55 A-B 55 35 12 10
186 B0 A6 60 35 1 1
186 BS5 AB 65 35 L] 3
166 70 A6 TO 35 L 1k
668 75 A= T5 35 12 15
1668 B0 A6 1] 35 B 12
166 85 A6 B3 33 8
7 2 A-B 2 40 18 14
11 7T AB 7 40 14 1y
17 12 A-B 12 40 7 L
1M 17 A 17 41 -3 5
im 25 A-B 25 40 10 8
171 30 A6 30 40 1 ke
171 38 A6 13 40 8 E
171 40 A6 40 40 11 8
171 45 A6 45 40 10 10
17 50 A-B 50 40 10 10
17 55 A-B 55 40 24 14
171 B0 A6 60 40 7 7
171 65 A6 65 40 10 E
17 T0 PG Ta 4 10
i1 75 A6 75 40 10 8
171 80 A6 B0 40 10 [
17 85 A-B 85 40 10 15
176 2 AE 2 45 30 15
16 7 AB 7 45 14 10
176 12 AB 12 45 g 5
176 17 A6 17 43 fi 4
176 25 A-B 25 45 9 L
176 30 A6 30 45 8 E
176 35 A6 15 45 9 9
ive6 40 A6 40 45 10 8
176 45 A= 45 45 10 10
i7é 50 A-B 50 45 10 9
176 55 A6 35 43 i 10
176 B0 A6 60 45 9 9
176 65 A6 65 43 7 2
176 75 A6 75 43 10 10
176 B85 A-B BS 45 B
181 2 A-B 2 50 23 12
181 7 AEB 7 50 16 12
181 12 A6 12 350 10 10
181 17 A-G 17 30 10 8
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New York City Department of Design and Construction

Final Radiological Scoping Survey

B K RN o Former Wolff-Alport Chemical Corporation Site - Queens, NY
Bldg | Bldg Area | Area| Gamma | Gamma| Dir.Alpha |Rem Alphs Rem Beta
X Y X Y | Surface | @ 1m | (dpm/100 | (dpm/100 | (dpm/100 [ Wipe
(i) () | Area | () | () | (uR/hr) | (nRhr) cm2) cml) cml) i Notes
181 25 A6 25 S T 7
181 30 A 30 50 10 G
g1 35 A6 35 50 10 i}
181 40 A5 40 S0 L fi
181 45 A5 45 S50 10 8
181 50 A6 500 50 ] 8
1B1 55 A 55 S50 16 8
188 2 AG 2 55 4 15 70 <33 <83 27
186 T A= 7 55 12 10
186 12 A-§ 12 55 10 10
186 17 A4 17 55 B 10
186 25 A6 23 55 [ 7
186 30 A 0 55 B 8
1BE 45 AS 45 55 [ G
186 50 A6 5 55 4] f
1B 55 A=G a3 a3 10 10
191 5 AG 5 a0 20 20
181 10 A6 10 6 20 1]
181 15 A6 15 Gl 20 ]
191 20 A6 20 &0 20 20
191 25 A6 25 all 20 X0
191 30 AS 30 A0 20 1]
1891 35 A6 35 il 20 1]
181 40 A5 40 6 20 0
181 45 A5 45 ail 20 0
196 o A 0 65 20 10
196 5 A-G 5 a5 30 13
186 10 A4 10 45 30 14 1] <33 <83 21
196 15 A6 13 a5 20 12
186 20 A-5 65 40 11
196 25 A6 25 45 20 9 0 %33 <83 r )
196 30 A6 LU 20 9
186 35 A6 35 65 20 9
186 40 A 40 45 20 9 [i] <33 <83 23
196 45 A6 45 65 20 8
20 o A8 0 T 20 0
20m 5 A-G 5 0 16 30
201 10 A-G 10 T 20 0
201 15 A5 15 70 12 30
201 20 A-G 20 T 19 ELl
201 25 AS 23 0 20 A0
201 M AS 70 20 0
201 35 AS a5 0 20 20
201 40 A-B 4 T 20 20
201 45 A5 45 0 20 20
201 30 AS 50 70 B 9
201 55 AS 55 ] ] 1]
201 B0 AS 61 T 18 12
206 ] A6 0 75 10 i1
206 5 Asf 5 735 12 11
206 10 A-G 10 75 10 11 L] <33 <83 28
206 15 A% 15 75 8 12
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EW YORK CITY DEPARTME|

NEW NT OF
DESIGN + CONSTRUCTION

New York City Department of Design and Construction

Final Radiological Scoping Survey

Former Wolff-Alport Chemical Corporation Site - Queens, NY

Bldyg | Bldg Arva | Arvea | Gamma | Gamma | Dir.Alpha |Rem Alpha| Rem Beta
X Y X Y | Surface | @ lm (dpm/ 100 | (dpm 100 | (dpm/100 | Wipe
iy | oo | Area | () | ofg | (uBibe) | uBhe) em?) eml) em?) # MWaotes
206 20 AB 0 75 13 12
206 25 AB 5 75 ] 10 182 <173 =83 25
206 30 A6 30 TS 10 11
206 35 AB is 75 10 10
206 40 A6 40 75 14 12 0 =33 <83 24
206 45 A6 45 75 12 10
206 50 A6 00 TS 10 11
206 55 AG 35 75 ] 11
206 60 A6 60 75 B 12
21 o A6 L &0 18 18 small Losquadro Warehouse area
21 5 A 3 &0 15 15
21 0 AL 10 &0 i 17
21 15 A6 15 &0 15 14
211 20 A6 eli] B0 7 12
211 25 AL 15 &0 an 0
211 30 AS i &0 in 12
216 o A ] &5 16 17
216 5 A6 ] 85 16 15
216 10 AG w8 18 18
216 15 A6 15 83 20 20
216 20 A6 0 85 0 19 a =373 =03 28
216 25 A6 25 8BS eli] 18
216 30 AL 30 B o 16
216 35 A6 33 85 10 10
221 o A5 1] 90 o | 22
221 5 A 5 a0 in 28
2 0 AL 10 Q0 ] 28
21 15 A6 15 90 26 24
221 20 A6 0 90 22 eli]
221 25 AB 15 90 21 21
221 30 A& 30 90 16 14
221 3% A6 3290 12 11
221 40 A6 40 Q0 B 8
221 45 A6 45 a0 B 8
228 5 A6 5 93 s 16
2286 10 AE 1w 98 40 26 70 £33 <83 29
226 15 AB 15 95 is L]
226 20 AB 0 95 is 22
228 25 AL 5 95 3 2
226 30 AL 300 95 16 14
226 35 A-G s 95 10 5
226 40 A-B 40 95 ] 8
23 5 A 5 10D 39 33
2310 AG 10 10 42 kL
231 15 A6 15 10d 27 27
231 20 A6 0 1D 22 21
23 25 A6 5 1 16 15
236 5 A 5 105 6 15
23 10 AL 10 105 1z 12
235 15 A6 15 105 26 22
23 20 AG 0 103 ] 14
23| 25 AL 5 108 16 12
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New York City Department of Design and Construction
Final Radiological Scoping Survey

B T T Former Wolff-Alport Chemical Corporation Site - Queens, NY
Bldg | Bldg Area | Area| Gamma | Gamma| Dir.Alpha |Rem Alpha Rem Beta
X Y X Y | Surface | @ lm | (dpo/100 | (dpm/200 | (dpm/100 | Wipe
(ny [ qmy | Arvea | (M) | (M) | (wR'hr) | (uB'hr) cm2) cml]) cml}) # Notas
241 5 A-B 5 110 7 12
241 5 A-B 5 110 17 12
241 10 A-B 0 110 15 14
241 10 A-B 0 110 15 14
241 15 A6 15 110 14 14
241 15  A-B 15 110 14 14
241 20 A8 o 110 15 14
241 20 AB w110 15 14
241 25 AB 25 110 12 12
241 25 A6 5 110 12 12
a 77 ATz 15 0 8 B
a 87 A-Tfix 25 1] 11 10
1 84  A-Tfix 32 1 10 -1
5 77 AThix 15 5 B B
5 82 ATk 20 5 B B
5 BT  A-Tfix I3 5 10 L]
5 94 A-Tfix 32 5 12 12
10 77 A-Thx 15 10 8 g
10 B2 A-Tfix I0 10 B B
10 87  A-Tfix I35 10 10 10
10 94 A-Tfix 32 10 12 10
15 77 ATz 15 15 8 B
15 82  A-Tfix 0 15 ] ]
15 BT A-Tfix I5 15 9 B
15 a4 A-Tfix 32 15 12 12
20 62 A-Tlx O 20 B ]
20 BT  A-Tfix 5 20 8 B
20 T2 A-Tix 10 20 12 12
20 TT  A-Tfim 15 0 B 9
20 82 A-Tfix 20 20 8 9
20 BT A-Tfix 15 20 10 10
22 14 A-TEM 3 0 10 10
22 109 A-TKM 8 0 10 11
22 114 A-TEM 13 0 18 14
22 119 A-TEM 18 /] 14 12
22 124 A-TEM 23 /] Q o
22 131 A-TEM 30 0 12 12
27 114 A-TEM 13 5 12 12
27 18 A-TEM 18 5 10 10
27 124 A-TEM I3 5 8 B
27 131 A-TKM 30 5 9 o
32 114 A-TEM 12 10 B B
32 119 A-TEM 18 10 B B
32 124 A-TKM I3 10 b g
32 13 ATEM 30 10 8 B
3T 114 A-TEM 13 15 H] g
a7 118 A-TEM 18 15 9 a
T 124 A-TEM 23 15 8 B
3T 131 A-TEM 20 15 ] B
42 114 A-TEM 13 20 10 10
42 119 A-TKM 12 20 -1 ]
42 124 A-TEM I3 20 8 B
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NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

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

Bldg | Bldg Aren | Area | Gamma | Gamma| Dir.Alpha | Rem Alphal Bem Beta
X Y X Y | Sorface | @ lm | (dpm/100 | (dpm/100 | (dpm/100 | Wipe
(it} ifity | Awen | (ft) | (fit) | (uBhe) | (nBhr) eml) cml) cm) # Notes
42 131 A-TEM 30 20 ] ]
47 119 A-TKEM 18 25 8 8
47 124 A-TEM 23 235 b 10
47 131 A-TEM 30 25 9 9
a2 136 A-TEM 35 10 ] ] offica
a7 138 A-TEM 35 13 E E oiffice
32 141 ATEM 40 10 8 8 office
ar 141 A-TEM 40 15 B 8 office
Additional Smear Sample Results in the vicinity of Smear #38:
Additional Smear Sample Results in the Vicinity of Smear #38
Project: FWACC Type: Smears
Date Analyzed: 3/18/2010 Dates Collected: 3/18/2010
Sample Date Gross Alpha Gross Beta Area Description
Collected (dpm + 1 sig) (dpm + 1 sig) (cm?)
38 11/19/2009 106.4 + 8.7 884 + 90 100 Wipe - Original #38
A3-1 3/18/2010 07 + 07 13 + 27 100 Wipe - Loc 38 retest
A3-2 3/18/2010 00 + 10 -04 + 25 100 Wipe - 4' S of 38
A3-3 3/18/2010 00 + 1.0 -11 + 24 100 Wipe - drain rim
A3-4 3/18/2010 07 + 1.2 05 + 25 100 Wipe - 4' N of 38
A3-5 3/18/2010 0.0 + 10 39 + 30 100 Wipe - 4" N,2'W of 38
A3-6 3/18/2010 00 + 1.0 18 + 28 100 Wipe - 2' W of 38
A3-7 3/18/2010 35 + 19 82 + 386 100 Wipe - 4' S.2'W of 38
A3-8 3/18/2010 00 + 1.0 04 + 25 100 Wipe - 5' E of 38
A3-9 3/18/2010 00 + 1.0 96 + 3.7 0.741g dirt from drain near 38
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NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

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

CoPhysics Corporation
1242 Route 208
Monroe, NY 10950
Tel: 845-783-4402 Fax: 845-783-7191
wwn.cophysics.com
RADIOANALYTICAL RESULTS
Project: FWACC Type: wipe tests
Dates Analyzed: 1/6/10, 3/18/10 Dates Collected: 11/18-19/09, 12/15/09
3/18/2010
Sample Date Gross Alpha Gross Beta Area Description
Collected (dpm + 1 sig) (dpm + 1 sig) (em?)
1 11/18/2009 -0.7 + 07 13 + 27 100 Wipe - Loc 1
2 11/18/2009 -0.7 + 0.7 27 + 289 100 Wipe - Loc 2
3 11/18/2009 -07 + 07 20 + 28 100 Wipe - Loc 3
4 11/18/2009 0.7 + 12 45 + 3.1 100 Wipe - Loc 4
5 11/18/2009 06 + 12 59 + 33 100 Wipe - Loc 5
6 11/18/2009 -0.7 + 0.7 -02 *+ 25 100 Wipe - Loc 8
7 11/18/2009 -08 + 07 55 + 32 100 Wipe - Loc 9
8 11/18/2009 00 + 1.0 25 + 29 100 Wipe - Loc 10
9 11/18/2009 -07 + 07 -16 + 23 100 Wipe - Loc 11
12 11/18/2009 -07 + 07 27 + 29 100 Wipe - Loc 12
13 11/18/2009 00 + 1.0 25 + 29 100 Wipe - Loc 13
14 11/18/2009 -07 + 07 20 + 28 100 Wipe - Loc 14
15 11/18/2009 -0.7 + 0.7 -16 + 23 100 Wipe - Loc 15
16 11/18/2009 07 + 12 16 + 28 100 Wipe - Loc 16
17 11/18/2009 00 + 1.0 -04 + 25 100 Wipe - Loc 17
18 11/18/2009 -07 + 07 05 + 26 100 Wipe - Loc 18
19 11/18/2009 00 + 1.0 1.1+ 24 100 Wipe - Loc 19
20 11/18/2009 00 + 1.0 25 + 29 100 Wipe - Loc 20
21 11/18/2009 -0.7 + 0.7 34 + 30 100 Wipe - Loc 21
22 11/18/2009 -07 + 07 13 + 27 100 Wipe - Loc 22
23 11/18/2009 -0.7 + 0.7 05 + 26 100 Wipe - Loc 23
24 11/18/2009 00 + 1.0 25 + 29 100 Wipe - Loc 24
25 11/18/2009 00 + 1.0 25 + 29 100 Wipe - Loc 25
26 11/18/2009 -07 + 07 -02 + 25 100 Wipe - Loc 26
27 11/18/2009 14 + 14 0.7 + 27 100 Wipe - Loc 27
28 11/18/2009 00 + 1.0 04 + 286 100 Wipe - Loc 28
29 11/18/2009 00 + 1.0 18 + 28 100 Wipe - Loc 29
30 11/18/2009 -0.7 + 0.7 20 + 28 100 Wipe - Loc 30
31 11/18/2009 00 + 1.0 -04 + 25 100 Wipe - Loc 31
32 11/18/2009 -0.7 + 0.7 41 + 3.1 100 Wipe - Loc 32
33 11/18/2009 00 + 1.0 25 + 29 100 Wipe - Loc 33
34 11/18/2009 -0.7 + 0.7 27 + 29 100 Wipe - Loc 34
35 11/18/2009 00 + 1.0 -04 + 25 100 Wipe - Loc 35
36 11/19/2009 14 + 14 15 + 28 100 Wipe - Loc 36
37 11/19/2009 14 + 14 29 + 29 100 Wipe - Loc 37
38 11/19/2009 106.4 + 8.7 884 + 90 100 Wipe - Loc 38
39 11/19/2009 00 + 1.0 25 + 29 100 Wipe - Loc 39
40 11/19/2009 -0.7 + 07 -02 + 25 100 Wipe - Loc 40
41 11/19/2009 -07 + 07 05 + 286 100 Wipe - Loc 41
42 11/19/2009 0.7 + 12 09 + 27 100 Wipe - Loc 42
43 11/19/2009 00 + 1.0 1.1 + 27 100 Wipe - Loc 43
44 11/19/2009 -07 + 07 27 + 29 100 Wipe - Loc 44
45 11/19/2009 00 + 1.0 1.1 + 27 100 Wipe - Loc 45
46 12/15/2009 00 + 1.0 54 + 32 100 Wipe - Loc 46
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New York City Department of Design and Construction

Final Radiological Scoping Survey

Former Wolff-Alport Chemical Corporation Site - Queens, NY

Sample

a7
48
42
50
1

A4
AZS
A3E
A7
A3-8
A3S

MOA's

Date
Collected

12152009
12152009
12152009
1211572009
12152009
12152009
12152009
12152009
12152009
3182010
3182010
3182010
3182010
3182010
3182010
3Man2oio
3Mar2010

anazon

Gross Alpha Gross Beta Area Description

dpm + 1 sig) (dprm + 1 sig) {em*}

07 + 07 1.3 + 27 100 YWipe - Loc 47

00 + 10 18 + 28 100 Wipe - Loc 48

07 + 12 08 + 27 100 Wipe - Loc 48

14 + 14 oy + 27 100 Wipe - Lo 50

11 + 08 27 o+ 24 100 Wipe - Loc A

04 + 086 T+ 21 100 Wipe - Loc B

oo + 07 04 + 18 100 Wipe - Loc C

07 + 05 16 + 19 100 Wipe - Lee D

07 + 05 05 + 1.7 100 Wipe - Loc E

07 + 07 13 + 27 100 Wipe - Lo 38 retest

00 + 10 04 + 25 100 Wipe - 4' 5 of 36

00 + 1.0 11 0+ 24 100 Wipe - drain rim

or + 12 05 + 25 100 Wipe - 4' N of 38

oo + 10 39 + 30 100 Wipe - 4' N,.2'W of 38

0o + 10 18 + 28 100 Wipe - 2'W of 38

35 + 10 82 + 38 100 Wipe - 4' 5,2'W of 38

00 + 10 04 + 25 100 Wipe - 5 E of 38

0o + 10 96 + 37 0741 g dirt from drain near 38
i3 83 Minimum Detectable Actiity

Bala standard radionuchde: Sey-00

T Aeocd e @ [labon

Method: Gas Proparional Counting using a Canborra Modal 2404F Alpha'Bels Counbng Systern (Senal & TG0347)
Uncarmmlios ma 1-sigms counting emors

Alpha standard redicnuchde. Pu-233
Standards are traceable fo tha National Instiute of Standards and Technology
Radicactive Matarials License: NYS 2691-3048

Theodore E. Rahaon, Ph.D., CHP

President
Page 2 of 2 CoPhysies Caorp.
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.] » New York City Department of Design and Construction

Final Radiological Scoping Survey
R YORK CITY DEPASTMENT OF Former Wolff-Alport Chemical Corporation Site - Queens, NY

CoPhysics Corporation
CERTIFICA TE 1242 Route 208 Monroe, NY 10950

www.cophysies.com

OF INSTRUMENT CALIBRATION 47834402

Co./Institute: CoPhysics Corporation Calibration Date: 05/11/08

Co]?hjrsiés

Investigator: Phone: Due Date: 05/11/10
Address: 1242 Route 208 Monroe, NY 10950

Instrument Manufacturer: LUDLUM MEASUREMENTS, INC. Detector Type: 2x2 Nal Scint.
Meter Model: 2221 Meter Serial #: 73685 Probe Model: 44-10 Probe Serial #: 068744

Temperature (deg.C): 18 Relative Humidity (%): 1 Barometric Pressure (mbar): 998
Mechanical Chk: OK Bat, Chk: OK Zero Chk: QK FIS Chk: OK  Alarm Chk: NA Audio Chk: OK  Plateau Chk: OK
Operating Voltage (V): 1,250 Input Sensitivity (mV): 15 Threshold Setting: 100 Window Setting:
Repairs :

CALIBRATION DATA

Type or Correction
Source Attenuator Dist.(cm) Cal. Reference Units  Scale Net Reading Units Factor Efficiency
1 CS137D 123.0 14.19 uR/hr digital 13.68 KCPM 1.0372 uR/hr/KCPM -
2 CS137D 100.0 21.46 uR/hr digital 2497 KCPM 0.85%4 uR/hr/KCPM -
3 CS137D 73.0 40.28 uR/hr digital 41.88 KCPM 0.9617 uR/hr/KCPM
4 CS137D 50.0 85.86 uR/hr digital 88.13 KCPM 0.9742 uR/hr/KCPM
5 CS137D 30.0 23849 uR/hr digital 219.81 KCPM 1.0849 uR/hr/KCPM -
6 CS137A 100 235.0 489.11 uR/hr digital 369.48 KCPM 1.3508 uR/hr/KCPM -
Calibration Notes: READINGS WITH 25-FOOT CABLE
STANDARD DATA
Source/Nuclide  Manufacturer Model# Serial#  Type Activity As of  Geometry
CS137A Cs-137 JL Shepherd & Assoc, Inc. 28=6A 10287 Gamma 918.826 mCi 05/11/08 Parallel
CS137D Cs-137 DuPont-NEN NES9017 083-01 Gamma 0.065 mCi 05/11/08 Parallel

Certification: This instrument has been calibrated to standards traceable to the National Institute of Standards and
Technology and conforms to the requirements of ANSI N323-1978 and 10CFR35. The calibration is performed
under New York State Radioactive Materials License # 2691-3949, expires 7/31/10.

Calibrated by: 7 (A gl oe & m Date: 05/11/09

#T
”

Quality Assurance: 5’2: Deze ,«&g i Date: S/s/ ,{é g

Louis Berger & Assaoc., P.C. Appendix B - 8 August 23, 2010
DDC CAPIS ID No. BEGS 2008007 Work Order Letter No. 5520-LBA-2-6013



NEW YORK CITY DEPARTMENT OF
DESIGN + CONSTRUCTION

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

CoPhysics

OF INSTRUMENT CALIBRATION §43-783-4402

CERT[FICA TE 1242 Route 208 Monroe, NY 10950

CoPhysics Corporation

www, cophysics.com

Co./Institute: CoPhysics Corporation

Investigator: C

Phone:

Address: 1242 Route 208 Monroe, NY 10950

Calibration Date: 06/04/09
Due Date: 06/04/10

Instrument Manufacturer: Ludlum Measurements Inc.

Detector Type: GM-C

Meter Model: 3 Meter Serial #: 138997 Probe Model: 44-9 Probe Serial #: 141724
Temperature (deg.C): 22 Relative Humidity (%): 54 Barometric Pressure (mbar): 997
Mechanical Chk: OK Bat. Chk: OK Zero Chk: OK F/S Chk: OK Alarm Chk: NA Audio Chk: QK Plateau Chk: NA
Operating Voltage (V): 025 Input Sensitivity (mV): 36 Threshold Setting: - Window Setting:
Repairs :
CALIBRATION DATA )
Type or Correction
Source Attenuator Dist.(cm) Cal. Reference Units Scale Net Reading Units Factor Efficiency
1 CS137A 4 67.0 15224 mR/hr X100 140.00 mR/hr 1.0874 -
2 CS137A 4 118.0 49.08 mR/hr X100 55.00 mR/hr 0.8923
3 CS137A 4 214.0 14.92 mR/hr X10 14.50 mR/hr 1.0289
4 CS137A 4 370.0 498 mR/hr X10 5.00 mR/hr 0.89980
5 C8137A 10 433.0 1.50 mR/mhr X1 1.50 mR/hr 1.0000
6 CS8137A 100 235.0 0.50 mR/mr X1 0.50 mR/hr 1.0000
7 CS137A 100 428.0 0.15 mR/r  X0.1 013 mR/hr 1.1538 -
8 C14E 0.0 87,488.31 DPM X10 6,000.00 CPM 14.5813 DPM /CPM 0.0685
9 TC98A 0.0 90,890.90 DPM X10 17,000.00 CPM 5.3524 DPM /CPM 0.1868
10 SRO0A 0.0 126,226.10 DPM X10 43,000.00 CPM 2.9354 DPM /CPM 0.3408
Calibration Notes:
STANDARD DATA
Source/Nuclide  Manufacturer Model# Serial# Type Activity Asof  Geometry
Cl4E c-14 Amersham AS570C CD259 Beta §7488.313 dpm 06/04/09 Parallel
C8137A Cs-137 JL Shepherd & Assoc, Inc. 2Z8-6A 1 Gamma ©17.334 mCi 06/04/0% Parallel
SR90A Sr-90 Amersham AS580SR CD260 Beta 12622€6.100 dpm 06/04/09 Pparallel
TC99A Tc=99 DuPont=NEN DISC NA Beta 90990.900 dpm 06/04/09 Parallel

Certification: This instrument has been calibrated to standards traceable to the National Institute of Standards and
Technology and conforms to the requirements of ANSI N323-1978 and 10CFR35. The calibration is performed
under New York State Radioactive Materials License # 2691-3949, expires 7/31/10.

7 \
Calibrated by: 4—5’7’&%{) m Date: 06/04/09

Quality Assurance: ,éz D e ,;’,r{%é Date: éd’éﬁ ’;f

Louis Berger & Assaoc., P.C. Appendix B - 9
DDC CAPIS ID No. BEGS 2008007
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K CITY DEPARTMENT OF
gzzu;l\'gﬁ + CONSTRUCTION

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

CoPhysiés

CoPhysics Corporation
CERT, IFICAT E 1242 Route 208 ;'lfm‘rrm', NY 10950

www.cophysics.com

OF INSTRUMENT CALIBRATION 845-783-4402

Investigator:

Co./Institute: CoPhysics Corporation Calibration Date: 11/27/09

Address: 1242 Route 208 Monroe, NY 10950

Phone: Due Date: 11/27/10

Instrument Manufacturer: LUDLUM MEASUREMENTS, INC Detector Type: ALPHA SCINT
Meter Model: 2350 Meter Serial #: 105641 Probe Model: 43-5 Probe Serial #: 078658
Temperature (deg.C): 20 Relative Humidity (%) 43 Barometric Pressure (mbar): 1000
Mechanical Chk: OK Bat. Chk: OK Zero Chk: QK F/S Chk: OK  Alarm Chk: NA Audio Chk: OK  Plateau Chk: QK
Operating Voltage (V) 800 Input Sensitivity (mV): 15 Threshold Setting: 100 Window Setting:
Repairs
CALIBRATION DATA )
Type or Correction
Source Attenuator Dist(cm) Cal. Reference Units Scale Net Reading Units Factor Efficiency
1 PU239B 0.0 2,860.00 DPM digital 337.00 CPM 8.4866 DPM /CPM 0.1178
2 PU239A 0.0 25,489.80 DPM digital 3.023.00 CPM 8.4319 DPM /CPM 0.1185
3 PU238C 0.0 340,000.00 DPM digital 40,803.00 CPM 8.3327 DPM /CPM 0.1200
4 PU239D 0.0 2,380.00 KDPM digital 191.00 KCPM 12,4607 KDPM /KCPM 0.0802
5 TH230A 0.0 31,750.00 DPM digital 3,693.00 KCPM 8.5973 DPM /KCPM 0.1163
Calibration Notes
STANDARD DATA
Sourcemucllde Manulaclurm Model# Serial# Type Activity Asof  Geometry
PU239A Pu Th S-Pu-4a 621->4 2 25489.800 dpm 11/27/08 Parallel
T =Pu-4t ->4 33 0 dpm 11/27/08 Parallel

Certification: This instrument has been calibrated to standards traceable to the National Institute of Standards and
Technology and conforms to the requuremen fANSI N323-1978 and 10CFR35. The calibration is performed
under New York State Radioactive Ma rlals

e # 26?1 -3949, expires 7/31/10.
Calibrated by: __77 A Date:

11/27/09

Quality Assdrance:

[’

'ﬁiﬂm—n"-u C’_’ Y == (,_n‘ Date:. / /27 !"f

Louis Berger & Assaoc., P.C.

Appendix B - 10 August 23, 2010
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New York City Department of Design and Construction
Final Radiological Scoping Survey

DESIGN + CONSTRUCTION Former Wolff-Alport Chemical Corporation Site - Queens, NY
C P N CoPhysics Corporation
oPhysics CERTIFICATE R e 1
OF INSTRUMENT CALIBRATION §45-783-4402
Co.Institute: CoPhysics Corporation Calibration Date: 07/20/09
Investigator: Phone: Due Date: 07/20/10

Address: 1242 Route 208 Monroe, NY 10950

Instrument Manufacturer: LUDLUM MEASUREMENTS, INC. Detector Type: 2x2 Nal Scint.
Meter Model: 2360 Meter Serial #: 141322 Probe Model: 44-10 Probe Serial #: 068744

Temperature (deg.C): 21 Relative Humidity (%): 60 Barometric Pressure (mbar): 893
Mechanical Chk: OK Bat. Chk: OK Zero Chk: OK F/S Chk: OK  Alarm Chk: OK Audio Chk: OK  Plateau Chk: QK
Operating Voltage (V): 1,275 Input Sensitivity (mV) 3 Threshold Setting: - Window Setting:
Repairs :

CALIBRATION DATA

Type or Correction
Source Attenuator Dist.(cm) Cal. Reference Units Scale Net Reading Units Factor Efficiency
1 PULSE 0.0 200.00 CPM digital 200.00 CPM 1.0000
2 PULSE 0.0 2,000.00 CPM digital 2,000.00 CPM 1.0000
3 PULSE 0.0 20,000.00 CPM digital 20,000.00 CPM 1.0000
4 PULSE 0.0 200,000.00 CPM digital 200,000.00 CPM 1.0000
5 PULSE 0.0 20,000.00 CPM SCAL 19963.00 CPM 1.0018
6 CS137D 125.0 13.68 uR/hr digital 18,680.00 CPM 0.000732 uR/hr/CPM
7 CS5137D 100.0 21.37 uR/hr digital 24,380.00 CPM 0.000877 uR/hriCPM -
8 CS137D 80.0 33.39 uR/hr digital 37,340.00 CPM 0.000894 uR/hr/CPM -
g CS137D 50.0 85.48 uR/hr digital 82,030.00 CPM 0.0010 uR/hAriCPM -
10 CS137D 30.0 237.45 uR/hr digital 182,420.00 CPM 0.0013 uR/hriCPM -
11 CS5137A 100 331.0 250.47 uR/hr digital 148,080.00 CPM 0.0016 uR/hr/CPM -
12 CS137A 100 234.0 501.17 uR/hr digital 291,490.00 CPM 0.0017 uR/hr/CPM -
Calibration Notes: CALIBRATED WITH 15-FOOT CABLE; Approx. 1000 CPM per uR/hr
STANDARD DATA
Source/Nuclide  Manufacturer Model# Serial# Type Activity Asof  Geometry
CS137A Cs-137 JL Shepherd & Assoc, Inc. 28-6A 10287 Gamma 914.724 mCi 07/20/0% Parallel
CS137D Cs-137 DuPont-NEN NES9017 083-01 Gamma 0,065 mCi 07/20/0% Parallel

Certification: This instrument has been calibrated to standards traceable to the National Institute of Standards and
Technology and conforms to the requirements of ANSI N323-1978 and 10CFR35. The calibration is performed
under New York State Radioactive Materials License # 2691-3949, expires 7/31/10.

Calibrated by: ’/’:,IAM?L‘{ &’ )’—_Z_,[l“y? Date: 07/20/08 ,
Quality Assurance: ,’j'%r%k__ (///,/,,{,,(’V Date: _7/2¢ g'?’f

Louis Berger & Assaoc., P.C. Appendix B - 11
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New York City Department of Design and Construction

Final Radiological Scoping Survey

B K RN o Former Wolff-Alport Chemical Corporation Site - Queens, NY
‘)i e CoPhysics Corporation
CO[ 1YSILS CERTIFICATE 1242 Route 208 Monroe, NY 10950

OF INSTRUMENT CALIBRATION

www.cophysics.com
845-783-4402

Co./lInstitute: CoPhysics Corporation
Investigator:

Address: 1242 Route 208

Phone:

Monroe, NY 10950

Calibration Date: 11/11/09
Due Date: 11/11/10

Meter Model: 2221

Instrument Manufacturer: LUDLUM MEASUREMENTS, INC.
Meter Serial #: 73685

Detector Type: 1/2x1 Nal Scint.
Probe Model: 44-62

Probe Serial #: 165709

under New York State Radioacti

Temperature (deg.C): 21 Relative Humidity (%): 41 Barometric Pressure (mbar): 1010
Mechanical Chk: OK Bat. Chk: OK Zero Chk: OK F/S Chk: NA  Alarm Chk: NA Audio Chk: OK  Plateau Chk: OK
Operating Voltage (V): 900 Input Sensitivity (mV): 6 Threshold Setting: 50 Window Setting:
Repairs :
CALIBRATION DATA )
Type or Correction
Source Attenuator Dist.(cm) Cal. Reference Units  Scale Net Reading Units Factor Efficiency
1 PULSE 0.0 400.00 CPM dig 403.00 CPM 0.9925 -
2 PULSE 0.0 4,000.00 CPM dig 3,980.00 CPM 1.0050
3 PULSE 0.0 40,000.00 CPM dig 39,700.00 CPM 1.0075
4 PULSE 0.0 400,000.00 CPM dig 397,000.00 CPM 1.0075
5 PULSE 0.0 20,000.00 CPM SCAL 19,876.00 30sCT 1.0062 CPM /30sCT
6 CS137D 143.0 10.38 uR/hr dig 446.00 CPM 0.0232 uR/hr/CPM
7 CS137D 98.0 22.09 uR/hr dig 1,310.00 CPM 0.0168 uR/hr/CPM
8 CS137D 58.0 63.07 uR/hr dig 3,624.00 CPM 0.0174 uR/hr/CPM
9 CS137D 40.0 13261 uR/hr dig 7,630.00 CPM 0.0173 uR/hr/CPM
10 CS137A 100 369.0 200.10 uR/hr dig 7,495.00 CPM 0.0266 uR/hr/CPM
11 CS137A 100 165.0 1,000.78 uR/hr dig 38,928.00 CPM 0.0257 uR/hr/CPM
Calibration Notes: USE WITH 20 FOOT CABLE ONLY. Approx. 60 CPM per uR/hr;
STANDARD DATA
Source/Nuclide  Manufacturer Model# Serial# Type Activity As of  Geometry
CS137A Cs-137 JL Shepherd & Assoc, Inc. 28-6A 10287 Gamma 908.260 mCi 11/11/09 Parallel
CS137D Cs-137 DuPont-NEN NESS017 0B83-01 Gamma 0.064 mCi 11/11/0¢ Parallel

Certification: This instrument has been calibrated to standards traceable to the National Institute of Standards and
Technology and conforms to the requirements of ANSI N323-1978 and 10CFR35. The calibration is performed
vigqtenats License # 2691-3949, expires 7/31/10.

Y 2 Ly

Date: 11/11/09

— 'J { =
Calibrated by: 7 AT Sy P £

7

&

Date: 1S

Quality Assurance: S e
I

Louis Berger & Assaoc., P.C.
DDC CAPIS ID No. BEGS 2008007

Appendix B - 12
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DESIGN + CONSTRUCTION

Final Radiological Scoping Survey
Former Wolff-Alport Chemical Corporation Site - Queens, NY

m"ﬁ'ﬁk. Radon Gas Detector

Landawer, Inc. 2 Science Foad  Glanwaocd, B
| Mimais G0425-1585
Telephane: (A00) 528-8327 Facsimis (708} T55-T048

» » a New York City Department of Design and Construction

W YORK CITY DEPARTMENT OF

TEST/REPORT ADDRESSE:

CO PHYSICS CORP

;g:ﬁnm:s Zoa YOUR STATE AGENCY!
NY DEPT OF HEALTH
L0%50 (B00) 4S8-11%8
RADON MONITORING REPORT
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. Radon Gas Detector

Landauer, Inc. 2 Science Road Gilenvw ([
Telaphone: (B00) 528-5357 Fa:ﬂrm;ﬁ?ﬂgmm
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1242 ROUTE
Fa— Zoa YOUR STATE AGENCY T
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KEEP THIS DOCUMENT WITH YOUR IMPORTANT
PAPERS
- SEE OTHER SIDE FOR IMPORTANT INFORMATION -
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O IS New York City Department of Design and Construction
Final Radiological Scoping Survey
HEW YORK CITY DEPARTHENT OF Former Wolff-Alport Chemical Corporation Site - Queens, NY

L T T T T I ——
RADON TEST DETECTOR LOG  company_ £ wice /e tecT

Address r.:‘:': o Phy - Fele o0 n

Landauer, Inc. flenvee s AJY JOFSO
2 Science Road 20103 Phone__ X /.0 - T 37— 4 Yo,
Glenwood, IL 60425-1586 Contact 7. Ko hun
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Detector Starting Ending
P e Date Date Damlector Location/Commants

M Day ¥ir Ma Day r
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Return original copy with detectors Ruolain copy for your reconds,

White - ORIGINAL C . Page ol_1
Form #137-033 OoPY Yellow - CUSTOMER COPY -|L
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» » a New York City Department of Design and Construction

Final Radiological Scoping Survey

NEW YORK CITY PEPARTHENT OF Former Wolff-Alport Chemical Corporation Site - Queens, NY
4 &y NEW YORK STATE DEPARTMENT OF HEALTH

RADIOACTIVE MATERIALS LICENSE

Pursuant o the Public Hoalth Law and Industrial Coda Ruka 38, and in refiance on siatemaents and represeniations
heretofore made by ine licensee designated below, a license is hereby issued authorizing radicactive materials) for
the purposs(s), and at the place(s) cosignated below. Tho licenss s subjact (o all applicable rules, regulations, and
ofters now o hereafier in effect of all appropriate regulatory agencies end fo any conditions specilied below

1. NAME OF LICENSEE 3. LICENSE NUMBER
FEIM: (i | 2044572 C2601
CoPhysics Corporation "3 EXPIRATION DATE
Phone: (£45) TEI-4402
July 31, 2010
2. ADDRESS OF LICENSEE “|5a. REFERENGE b, AMENDMENT NO.
1 Commercial Dnive DL 07-135 1
Flonda, New York 1092] |
6. Radioactve Materials T. Chamical and'or physical form 8. Maximum guantity licensee may pOssess
{elements in mass number) al any one fme
A, Cesiam 137 A, Sealed Sources A. 1.2 curies
B. Atomic numbers | through 83 B. Any B. 10 millicunies per nuclide,
100 millicuries total
C. Atomic numbers 84 through 98 C. Any C. 100 microcurics per nuclide,
| millicurie total
D.  Atomic numbers | through 98 0. Any D, 10 microcunes per sample
E. Atomic mumbers | through 98 E. Scaled Sources E. 15 millicunes per device,
100 millicunes total
F. Hwdrogen 3 F. Luminous Safety Devices F. 20 curies per device,
2000 curies total
G, Source Material G. Any G. 15 pounds at one time,
150 pounds total per calendar year
g H .Jm} - H. Anv H. As necessary -
Page1of 3
Louis Berger & Assaoc., P.C. Appendix C - 3 August 23, 2010
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IS New York City Department of Design and Construction
Final Radiological Scoping Survey
HEW YORK CITY DEPARTHENT OF Former Wolff-Alport Chemical Corporation Site - Queens, NY

NEW YORK STATE DEPARTMENT OF HEALTH
RADIOACTIVE MATERIALS LICENSE

1. License Number C2691 Sn. Rel 07-135 b. Amend. No. |
9 Authonzed use.

Conditions 6.A,

As a source authorized for use in a J.L. Shepherd and! Associales Sub-Model 28-6 Instrument
Calibrator, us specified in the Registry of Radioactive Sealed Sources and Devices' Safety Evaluation
for the calibrator,

Condition 6.8, and 6.C
As reference standards for calibration and testing of instruments.

Condition 6.0,

As test medin for analysis. Test media containing more than 10 microcurics per sample shall be
handled in accordance with procedures contined in documents referenced in Condition 16 of the
license. The licensee shall notfy the Department within seven (7) days of any analysis that indicates
4 sample exceeding the sctivity specified in Condition 8.D,

Condition 6,.E. and 6.F.

As generally heensed or exempt devices for fixed measuning, gauging, controfling, static elimination,
calibration, luminosity, ete. for purposes of transfer from client 1o manufacturer, recycler, or licensed
disposal facility

Condition 6.G
As authonzed m 12 NYCRR Part 38, Section 38.41, Table 3, liem (d).

Condition 6.H

Handling at client sites for the purpose of decontamination and decommissioning (D&D) pursuant 1o
criteria and procedures contained in documents referenced in Condition 16 of the license. D&D
projects subject to prior approval by this office shall be submitted for review at least thinty (30) days
prior to the start of each project.

10 A Licensed radicactive material in Conditions 6.A. through 6.G shall be stored and/or used ot
the address specified in Condition 2.

B. Materials authonzed in Condition 6.B. through 6.1H. may also be used at client sites anywhere
m New York State where the Department of Labor has jurisdiction.

11 A Licensed material shall be used by, or under the supervision of, Theodore E. Rahon, PhD.
(Radiation Safety Officer)

B Licensed material may be used by James Dietrich, Ahmad Hatarmi or Dennis Quinn,
Page 2 of 3
Louis Berger & Assoc., P.C. Appendix C - 4 August 23, 2010
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O IS New York City Department of Design and Construction
Final Radiological Scoping Survey
HEW YORK CITY DEPARTHENT OF Former Wolff-Alport Chemical Corporation Site - Queens, NY

NEW YORK STATE DEPARTMENT OF HEALTH
RADIOACTIVE MATERIALS LICENSE

1. License Number C2691 Sa. Ref. DL 07-135 b. Amend. No, 1

|2, Detector cells contmming hicensed material shall not be opened, or foils removed from the detector
cells by the licensee,

3 The licensee is not authonized to repair or effect any changes in the detector cells or modify or alter
labels affixed thereto, except as otherwise approved by the Department.

14. The licensee shall conduct a physical inventory every six (6) months to sccount for all sources
received and possessed under the License. The records of the inventories shall be maintained for
three (3) years from the date of the inventory for inspection by the Department, and shall include the
quantities and kinds of licensed material, Manufacturer’s Mame and Model No., location of the
gauges, the date of the inventory and the name of the person who performed it

15 The licensee is authorized to provide leak test and instrument calibration services on a commercial
basis for other State or LS. Nuclear Regulatory Commission hicensees.

16,  Except as specifically provided otherwise in this License, the licensee shall conduct its program in
accordance with the statements, representation and procedures contained in the documents, ncluding
any enclosures, listed below, The Department's Regulations shall govemn, unless the stalements,
representation and procedures in the licensee's application and correspondence are more restrictive
than (he Regulations.

A License Renewnl Application dated August 30, 2001, signed by Theodore E. Rahon, Ph.D.,
with attachments

B Letter dated September 25, 2002, signed by Theodore E. Rahon, Ph.D)., with attachmenis.
2 Letter dated October 2, 2003, signed by Theodore E. Rahon, Ph.D.
D Letter dated June 23, 2004, signed by Theodore E. Rahon, Ph.D., with attachments

E License Renevwal Request dated May 29, 2007, signed by Theodore E. Rahon, Ph.D.

by:  Claytony]. Bradt
Pranciphl Radiophysicist
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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 I/ k{? ~

waste, Wolff-Alport began concentrating the thorium e Breme¥ 3y

as a precipitate and then sold the sludge to the AEC. NJ I B J

- Area of Concer
1.2 Site Description 7 DL Ny
The former Wolff-Alport site is located g M4
at 1127 Irving Avenue in an urban, light 3 F%ai’:
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 = Bushwicky!  Queens
fire in 2007. The rail line behind the site is Y, T
heavily overgrown and contains a significant amount N, comghs Hills Garieiery,
of illegally dumped trash. The Cemetery of the Y, o |
Evergreens borders the site to the south and | Brookiyn g /L7 x5
east on the opposite side of the rail line < =

(see attached figure). _ﬂ g?fjﬁ 13\

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



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:

e 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.

e 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.

e 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 NYC DEP NYS DEC EPA
RESPONSIBILITIES | RESPONSIBILITIES | RESPONSIBILITIES | RESPONSIBILITIES
e Indoor survey e Manhole access | ¢ Outdoor e Sample analysis
e Initial indoor air public/private support, if
testing surveys needed
e Soil sampling
and analysis

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

» 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 SERIAL NUMBER DATE OF LAST
NUMBER CALIBRATION

Unit C Ludlum 2241 198229 May 12, 2006
Ludlum 44-2 PR204877

Unit L Ludlum 2241 228243 September 29, 2006
Ludlum 44-2 PR246154

Unit M Ludlum 2241 228166 September 29, 2006
Ludlum 44-2
Thermo Alpha-7 245 June 1, 2006

NYS DEC MODEL SERIAL NUMBER DATE OF LAST

ID NUMBER CALIBRATION

DEC # 19 Ludlum 2221 183981 December 19, 2006
Ludlum 44-10 PR195161

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

©©




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 bundlng and about 10 feet from the
intersection of Cooper . S

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

3.3.2.2 11251Irving 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

1.0



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 Nal 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,



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 IRVING AVE, N OF MOFFAT ST.
COOPER AVE COOPER AVE
FEET MR/HOUR FEET MR/HOUR FEET MR/HOUR
BELOW BELOW BELOW
STREET STREET STREET
LEVEL LEVEL LEVEL
0.5 <0.2 2 <0.1 0 0.05-0.15
2-25 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




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.



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 LJIronworks —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



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.



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.
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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. SAMPLE NO.
5060701 5060702
BEHIND 1129 OFF MOFFAT
IRVING AVE STREET
pCila +/- pCila +/-

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.
TI-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



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 withessed 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:

e Four brake/undercarriage repairs per week by one individual

e Each brake/undercarriage repair requires 2 hours of laying/kneeling/sitting
on the concrete floor (8 hours at 0.3 mR/hr per week)

e Six day work week with 50 week work year

e 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:

e 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.

e 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:

.“J.
©



e A more detailed determination of radon and thoron (radon-220)
concentrations in all of the impacted buildings.

e 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.

e 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 soll
impacted. This investigation must include a determination if other
neighboring properties are impacted.

e 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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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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Contour Information: Reconnaisance of the Ground-Water
Resources of Kings and Queens Counties, Long Island, New
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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.
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Contour Information: Reconnaisance of the Ground-Water
Resources of Kings and Queens Counties, Long Island, New i
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— Inferred groundwater flow direction from site

Contour Information: Water-Table and Potentiometric-Surface
Altitudes in the Upper Glacial, Magothy, and Lloyd Aquifers
Beneath Long Island, New York, March-April 2006. U.S.
Geological Survey, 2007.
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/ Groundwater flow direction from site

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.
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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.
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/ Groundwater flow direction from site

Contour Information: Water-Table Altitude in Kings and
Queens Counties, New York, in March 1997. U.S. Geological
Survey Fact Sheet FS-134-97.
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Contour Information: Water-Table and Potentiometric-Surface
Altitudes in the Upper Glacial, Magothy, and Lloyd Aquifers
Beneath Long Island, New York, March-April 2006. U.S.
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THE CITY OF NEW YORK

Michael R. Bloomberg Thomas R. Frieden, M.D., M.P.H.
Mayor Commissioner

nyc.gov/health

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 Il 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 sand* 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

! 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)? 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

ZAremisa 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.

2.

3.

o ks

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

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

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

A determination of the extent (if any) of contamination outside the site

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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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 Il
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 how
conducting additional surveys to determine whether exposure levels at the site exceed
the new limits.

What to Expect

The environmental investigation includes three phases.

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

e Phase Il will involve drilling borings into the soil under Irving Avenue, Cooper
Avenue and Moffat Street.
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Phase Il 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
guestions 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.

o Phase lll: 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 3 0of 5



T
L

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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Final Radiological Scoping Survey
R YORK CITY DEPASTMENT OF Former Wolff-Alport Chemical Corporation Site - Queens, NY
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APPENDIX G
DOE HISTORICAL DOCUMENTS

Letter from James W. Wagoner I, Director
Off-Site/Savannah River Program Division, Office of Eastern Area Programs
Office of Environmental Restoration to
The Honorable William Kalish, Borough Chief,

Brooklyn, New York
December 10,1994

Memorandum regarding Monazite Sand
April 7,1948

Letter from James J. Fiore, Director
Division of Facility and Site Decommissioning Projects
Office of Nuclear Energy to
Dr. L. R. Solon, Director
Bureau of Radiation Control, NYCDOH
September 29, 1987

Summary Report and Designation/Elimination Analysis for
Wollf-Alport Chemical Corporation Brooklyn, New York
September 29, 1987

Letter to Jesse C. Johnson, Manager of Raw Materials Operation Office from
R. W. Cook, Director of Production regarding
Thorium Procurement
March 19, 1951

Letter to R. L. Faulkner, Assistant Director for Foreign Procurement,
Raw Materials Division, Washington from
F. H. Dowling, Director, Feed Materials Division, Oak Ridge regarding
Thorium-Nitrate Available from Wolf-Alport Company
July 19, 1954

Louis Berger & Assaoc., P.C. August 23, 2010
DDC CAPIS ID No. BEGS 2008007 Work Order Letter No. 5520-LBA-2-6013
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Letter to Mr. Harry Wolff, Wolff-Alport Chemical Corporation from
F. H. Dowling, Director, Feed Materials Division, Oak Ridge
September 27, 1954

Letter to R. L. Faulkner, Assistant Director for Foreign Procurement,
Raw Materials Division, Washington from
F. H. Dowling, Director, Feed Materials Division, Oak Ridge regarding
Crude Thorium Oxalate Available from Wolf-Alport Company
September 28, 1954

Memorandum to F. H. Dowling, Director, Feed Materials Division, Oak Ridge from
R. L. Faulkner, Acting Director, Raw Materials Division, Washington
Crude Thorium Oxalate Available from Wolf-Alport Company
October 11, 1954

Letter to C. J. Rodden, Director, New Brunswick Laboratory from
C. I. Karl, Area Manager, USAEC regarding
Crude Thorium Oxalate Available from Wolf-Alport Company
November 8, 1954

Letter to J. C. Johnson, Director, Raw Materials Division from
M. H. Spirio, Manager, Oak Ridge Operations
Crude Thorium Oxalate Available from Wolf-Alport Company
November 9, 1954

Federal Register, Vol. 69 No. 162, Pages 51825-51831
DOE Energy Employees Occupational Iliness Compensation Program Act of 2000:
Revision to List of Covered Facilities
August 23, 2004

http://www.hss.energy.gov/healthsafety/fwsp/advocacy/faclist/showfacility.cfm
DOE Energy Employees Occupational Iliness Compensation Program
Facility List Record for Wolff-Alport Chemical Corp.
Last Updated May 7, 2008 Accessed February 23, 2010

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



- Department of Energy
Washington, DC 20585

The Honorabie William Kalish
Borough Chief

120 Schererman Street
Brooklyn, New York 11201

Dear Mayor Kalish:

Secretary of Energy Hazel 0’Leary has announced a new approach to openness in
the Department of Energy (DOE) and its communications with the public. In °
support of this initiative, we are pleased to forward the enciosed information
related to the Wolff Alport &ite in your Jurisdiction that performed work for
DOE’s predecessor agencies. This information is provided for your
information, use, and retention. :

DOE’s Formerly Utilized Sites Remedial Action Program is responsible for
identificatien of sites used by DOE’s predecessor agencies, determining their
current radiological condition and, where it has authovrity, performing
remedial action to cleanup sites to meet .current radiological protection
requirements. A conservative set of technical evaluation guidelines is used
, in these investigations to assure protection of public health, safety and the
environment. Where DOE does not have authority for proceeding, the available
site information is forwarded to the appropriate Federal or State Agency.

DOE sfudied the historical récords of the Wolff Alport site, and it determined
that it did not have the authority to perform remedial action at the site.

If you have any ﬁuestions,-p1ease feel free to call me at 301-427-1721 or

Dr. W. Alexander Williams. (301-427-1719) of my staff. | e mmEE
- RECEIVED -
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Thorium liltrete ‘ “elebach maptles and eiscsllanecus small uses,
To AL, Colewen ard Company, Aleidip Industries,
Exﬁort, Linrdaey (mantle nenufacturing), iedio

industry amd Raaearch'_(Univarsit:los, attd) .

Thorium Oxide Catalyst, to cil refineries,
‘tere ferth Uxids ermd Carbon msres, searchlights, ste. To M¥astionsel
Fluoride
Carben (fluoride epproximetely 74,000 lbs. amd
oxide approximetely 10,000 1bs. per wonth).
Kere Lerth Crlcride Plints and allbyz - to Corium detals, Ine.

70,000 1bs - New rocesa Sompany (Ronasen)
30,000 lbg. = Rent XNotal Zorka 25,000 1bs.
Selgo-Canmiiln- Company = 20,000 lba. and

Ediscellanecus 25,000 1lbs. per month,




Rare Larth iydrzte Glass copufecturars {iittsturgh Flets ulesa srd
otrers; 4,000 1lbs, psr month,
Cerium {iydrzte Colering gless -« to Vittsburgh Plate Gleps exd

others 10,000 lba, Uisoellanecus 10,000 lbe.

per nonthe.
Cerima (xide Glegs polishing inductry.
Mdymium (xide and Substitute for Rere zersh Gzlde exd Fluoride ~
Fluoride : '
t¢ Ratlonel Cerbon - 50,000 lbe.
Lemthemn idtrete  To ianford - United States of /msrica

Lasthemun tUxide - Spepial lenses - to Eestman 1,000 1bs. per month. '
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dafnbud CSHaslfal LAY

This compsny, locatsd st Waywcod, New Jerse), wos organized in 1918 ard
wae 8 consolidetion of the Scheefer idkeleid %orksz, the Thortux Chemicsl Conpany
&od the Cilemderd Escence Company. The dsfirmen Dwlwire Schaefer Company of
Leywood wike slego token cver, Thse vresent officers and direciors of the
company zre eg fcllowa: |

President £, J. zarting

Vice Fresident Fa He Michols
Tresgurcr &nd &, J. Turner
Lenager

Asmigbant Treegurer D, H, Van Japndt

Girector irs. “erths Dceazple
) v Ers, Anpa Scheefer
" Lo I Lydecxer
" ' Ur, vo 4o Founedy
. aerold Boyuton (Alien

Cuptedian's (£71ce)
The outatanding sheree of Lhe compary a;'-a reported &8 foilcnm
24,0606 shares <~ Cumulstive Preferred - lLic per.
193,126F ¢+ - P-rﬂcipmng Preferred ¥ .
25,99%F “ = Common ]
Abput J0i 1s omned by Usermsn citizens and 1s urdsr the centrol of the
Alien Custodien's (fflee which is npraaentéd-- cn téu iosxd by Barold 3nynton.
The tusiness of ihls company is the produciion of phermecentlcslis and
fara exrth products - ths former comprising, in z:omgl times, about 955 cf
the taginess erd at present 585 or 995, The prineipel prodﬁsts noy Le llsled
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Acetanilid ' : <ithius ietel
arombtics (Jonoues, Irsldeinns, ots.) aium Selts
Cassium Callbs :ﬁ&re Terth Selts (Jerium, o anihscom,

: Feedymiuk, ets.) '
Cuffeine ilkeloid
. Fauidivs Salts
Goeaine :
Tugobropime Allialcoid

Conmarin
Thorivm Smltd

Jumetayl Sulpheteo

, Yenillin

Ethyl Varillis

Yeypoa (4 Wetting ’gent)

The Lonasite Send 1s trested in much the ssme wanrer as at the Lindgay
idght nnd Chomical Compuny (aes flow shest of lotter's ccmpany). The Thoriunm,
#a 8 nitreds, le pertislly caported &:xi the halsnse is currsntly sold to the
Uribed States Governmenis Dxports zre handled by Lishelson erd Htarnserg, Ine,
of 23 Fest &7th Strost, Lew York City.

The kore zerio® wre, in the pain, Sroken deen iute the Corluy Uxide ani
the Chlorides, altbo exdll awunis of the rarer products susn es Lenlhams,
#ecdynium el Freesidium sre ccoaglonally produced and sold. lisst of the
Cerium Cxide goep icto & glams or lenp polishing compound snu he chlorices ers
used for water-proaling textiles 2:d the manufecturs of Tlints by fent Maotal
BOPKS .

Consumpticn of Fonezite Lamd sl yresent avergges sbout thirty tone per

month or about 05 of the svallsble cepacity, Stocks oo hend as of Laren 31,

194, are reported by the New York Cffice of "Atenmic Ensrg;-'\Coamissicn es

followas
Bonezite Sopc
Sropa Eelght Thorium Content (Tifly)
1,506,995 1ba, 120,315 1bs.

ay -
[ desbd :1 arf




- 1C -

Hepldues
382,645 1bs, 47,218 lbsg.
18,435 1bs. 5,059 lbe,

This emount of raw materials et the current rate of coneumpilon is suf-
ficleut for from eighteen mcnthe to two yeara, .nticipated receipts during
the balunce of 1948 sro in the reighveorhood of 200 tons.

Supplies of the B:unuité Send are p.\ruh::s_ed in the oren nertst mhen mvail-
abio = of recent ;ears lurgely from Davidovitoh of RBrezilien -'-J.;:bnrinl. Lindeay
has algo heer cooperaiive by suppiying Faywood from his stocks in murganéioa.

Futere operotions ‘d;f the E&ywuod. Coxpeny ir the Rare Isrths field are
slg:ost entirely e =stter of dollsrs and eents, Suis branoh of their bueiness
is so small; in conperigen to ths other departments, thet any shortege of rew
setariel or nsterial redustion in prnfif.a woeld csuse the oompuny o cees;
production in tols field. Tﬁin in gpite of & certain muﬁt of nrida in being
ooe nf the {irel operaicrs n the field, ¥r, A, J, V‘Turmr, Treasurer end
lepers) Kaurger, would eppear t.o.ba the contrelling feetor et this moment in

deteraining the policles of the ecompeny,




H{IET = ALPGIT CITIICN COEraxy

This company, loctled s% 1127 Irving ivemne, Srooxlyn, Hew York, was
founded in 1920 as the tdrsch Leboratoriss, the name being changed to teclff-
Alport in 1923, The cozpazmy 1s emell amd 18 cootrolled erd praciiczclly owned
vy kr, ierry %lIf vho ip alsc the President, In sdditiaﬁ to liry “0lff the
compuny employe only six men, twxo ¢f whow are ropa~in-law cof ir, Holff 'mm‘. L fetv)
vill probahly teke over the cozpleie mansgenent of the businezs in the near
feture a; kr, %Wlff's heglth is oot goadf' : i;

Tho ™usipeas n.f' the conupany conslats of the production of Thgriuns apd the

- Rers Lerthe from the donsaite e.nd the zazufacturs of rubber scoelerajcrs = ©
cateiyst used i vuleerizing, Thg forwer sctivily comprises sboui tvp-ti:irds
of tue totel bLusipess ¢f the compar;, ard the ezselerstors about one-third,

Toe konezite is broken down iste i4s Thoriue end Hore Esrth componcate,
by treetzeat with muwdpmiric ecld &nd hest., The Kere Tarths cre {urther trented
and hacome uere Iarih jurates or Rare iarth Chlerides whieh wre, iZn guiersl, ’
the end~products and ore scld ks such. 4t present sbout 755 of the wroduct
€028 W0 Keat lictslg; 154 to- the Hew Procesa Compeny, and from 5% to 10% to
Gerium detals, 4 smell annuht of the Rare ferth Fluoride is nede on occnsién -

“evout 10,000 1ds, in 1947 amd estimated production in 1G4E is 30,000 1bs. Thie
560: to the fotery lliectric Steel Compeny. A1l the ourrent production of
choriuna 1o sodd to the United States Soveroment,

Stoeks on hend as of Usreh 31, 1948 are reported by the itcmic Imrgy

Commiesion Cffices in New Iork as followas




889201 lbﬁv 2&,460 ibe,

239 1b%. g7 lvg.

Censusption sacunts to about thirty o forty tong por mounbtl of Nonnsite,
As of Bay 5, #olfl hud (4fty tcms in transit Irom llicage. Surplizg, &3 1o
toe cass of Beywood, ere puyenesed wherever svellznla with the other juvatazsrs
siding io cess of emargouoy.

Tho Welff-ilpert Conpary iy definitely & one-men organisstion with ©Sery
llzited overbtesd md,éh vould permit 2 srutedown with & minimum of hsrdahip,
Ua the othﬂf homd, s the Rnrﬁ garth Lepertmsni of the busiosss countitutes
shout 055 ef the totel, a prolonged shortege sf Movseite would probehly ba very

serious,




7his eompeny with offiees &t L2m) Strset and Hedison Avenue, Hew York, is
Prizmarily irterssted in the use of the Rere farth Uxide snd Fluoride in the
nanufagture of cerben srce lor the photogrephie trdustry, the movies erd $he
United Stetas Goverrmeut (searchlights, ete.), The company hes an errangerect
wish the iindsay Compeny whersby 30k of the latter's purchege of Yonszites lepd
ip for the aceount of the former &nd preceseed by Lirdsey who in turn ree
| purcneses those preducts ot used by Mationsl Carbon, Current recuiresants ers
eculvalent to Auaage of tonnzite of edout 1,000 metris tons por yemar, The
podk war usege was avcut 1,200 tous per ya&i‘. Sxusustive resstren hag es yet,
felled %o vevalop o zuitsble substitutes, particulerly for the projeeticn end
patlography of cotien sletures and to secure the ndgh intensity necesusr, Cor
the loag-range projociiun of aesrchlight beems,

The following menorandum 4s o detelled secount of Lhe uses ent the =
portance of Yers bertn proedusts by the Fational Cerbon Company, The memsrerdua

was prepured by Pr. f. A. Steiner, Preduct Esneger of that sompary,




&,

The purpose of tile mesorssdes is to daseribe how ard ¥y TEre pexd
chemicals of the ceriuz remily are esmsontial to tha oarben ere, ard the vital
imporiance of the carbon are to the motion pleture induatry, aleo other uhicto=
ipdustrial vses, ard rilitery se&rghlly ma.

Arc carbons ere smell cerbon eylindere cored with rers earth chiselerls,
art serve &p the termiisl vlectrodos of the olsciric are o pro:iuca & light
widen rivele, ip brilliavey end celor, the sum fteclf. The esrban are s the
brightesi precticable light scurce, acd 1s pertieunlariy adué‘t.ed to the photoe
crepay and projection of mﬁion pleturss, sesrchliighte, emd other aprlioptions
reculring Mtansa specinel cuelitles of 1llumination, nuﬁh ee pholo-enyravicg

and photslithogrephy.

_Thﬁrq ars txo types of carbon ercs whish uec cerbous cored with rere 2arihs,
the “fleme erc® apd the "high intensity aro’,
ln the flewe arc, the rare earth compounds volatilise From the rore inte
the arc stroes and rediste thalr cherasteristic lipe spectre, The entiro érc
sirean tecomes luminous and, dne to the rodisting chsrsoteristics of rers carths,
becomes an efficient 1ight source with tbe spectral energy distritution seeded
for photo-chemical procssses, The {lame src 4s shown in Figure 8 of the

boeklet “Haliant Energy* included with tils resoresdum.

TR ¢



dn the nlgh intensity zre, the Tere earth compourds are so voletilized
end acnaent.reted by tine-k;ighar surrent density (400 to 1,000 eap per Bre 1.}
vhat e w:r:, sright crut.er i3 fermed on the end of Lhe poait,.’wa cerbon, The
concentration of light szisaion fro= t,r.e cup-anpea srater praducrs Lhe sxcepe
tiopelly high brightness charasteristie of the high irtousity are, which 1ia
well suitad ¢0 acllectior by an ept.icsl sysbem wd projection in vericas shBoug
of bemms. The appeerance of t)pical gh dntensity ares {8 snown in Flpe. 12
end 13,

Ths importense of brightress is evident from the well-imows srinciple of
‘optice thot the inteneity ir 2 projected Seam s dependent on the Lrightnzss

f the pouree., 3rigrthnesc 1z the emeunt of 1ight rirlinttd per vnlt eres of

the source, usually e.zpr-adued &g canclerower par =g, k3. The brightnesa of
high intereity arcs renges from 600 to 950 csndles per 85. ™m, for coumercisl
arcs, end up 0 2,000 for experimentel mras. lncaidescent tungston laaps
reach ® maxizum brightnoss of about 50 mnd fluorescent lsmps are in the
neighborhoed of 1/100 canile per 8q. mm. Therefcre, t.be high intecsity ure
is far superior in brightcess to other sommen 1ight sources; the cxperimentsal
Ergs even surpsss the sun's bri:zhtncu, whish is sbout 1,600 at purfece of
. the sarth.
| In ad»ditinu to brightress, the use of rare earths in are cerbens is cleo
importernt for the nitaipment of the rseuirad n,wcific charscteristics of
spectral enprygy distribution, i shown by Fig. 16 t.he spectral cnergy diee
trimtinh can be made tc cleosely approximsote thst of sunlight, or e¢man be re-
‘icforced in the blue ardi the near ultra-violet, ¢s shown by Fiz. 9. In ccn=
trast, the incendescont tupgsten lemp is deficient 1o the vielet-Slue range,
having only abuut 505 of tho emsrgy of the ligh intémity carbon ere st 400C -

4500 Angstrom wave lengthe and caly . sbout 6',; st 5000 Augatrum.




The carbon src resches efficienclew of mere tnan 70 lumens per org wetl,
compared to & amaximm of a libbla.scra than 30 lumens rer wait {or incandéscmnt
tungsten.

Swmerizing, the rers eerthy of the ceriue fswily, ss derived [rom
ronagite, zre essantisl to produce the brightness, the color end é;:eetml
energy distritution, apd the lumizous efTicisngy of the earbon a2rce. ¥o other
pateriels heve these dlstinetive relistipg properties and perfcermence cheragler-
igtios in the carben #rnq

The following pereagraphs describe briifly the corrslation of thessc var-
ious propertiss of the carbon ere to the aAjor industrial erd wilitery
applicetions.

f ; of o  Plcin

The l?,saa_thuetarn in ths T. S, i. depend vpon the cardon Bre asz tLheir
lizht source for the projection of woticn piciur&a te Bn nudiénae of more thmn
90,500, 0G0 p#rmcna per week. Thase thesters reprasenl an investment of almest
v2,000,000,000 and pay ebeut %SGG,OOG,DOO per year o & total of apprsxinétsly
15 ,005 employeos.,

all of the Mgkt falling c2 the wotlon piloturs screen mmst pesa through

o B sperturs of the eizs of en individnal frsme of 35 o= £ilm, less then the
gize of & costege stamp, or ¢ squere inch ares, ifter passing through the
£ilm the Might is spread over the acreen erek which is up to 200,000 tizes
groster than thet of the sperture. The only wey in which sufficient light can
be project-d to illuninate thester screens iz by weans of an extremely bright
lighﬁ scurcs, Notion picturss {n cclor are made to be projected by a "dey-
light® color of light. The osly light source wiich fulfills these require-

. ments is the carbon arc employing rare enarth meterials.

pictures.




Ection pizturs studlos of a total pient iuvestment of abeut 125,060,000
- spend epproximstely Y4UC0,C0C,000 to produce arpund one thousan® festures erd
ahert gubjecte par ysar, | |

Tha rers earin cored cerbons zre essentisl for all eolor processes,
bscause theoge processes ers dosigned for & deylichi spectirnl 'energy distriine
ticn to ellow Lhe mixing of dmylipht end erc light, The daxlisht cuality of |
the carocon ere bee a reislively low infva-red content, wiieh resilts in &
welecoma *coolnees® with the LO0 =« 500 fcoot-sapdle levels of szt (1luminelion
used for caler protograghy.

Pa‘nr-fr.-l sre lempe &re pecessery Lo Turpleh the lsrge cuactitles of 1ight
needed for the large ctudlo seis, Spot lempa wild uie high irtenalty earboc
arc are uvsed to .mpp'l} dirscted iight, whlle the flime rro 43 empioyed to
furnisa zen-directisnsl gepersl illuminstion., Spot lamps use ss much s 17
kilowatts, and literzlly hundred of carbon sre lamps ere raquix-ad on zome lerge
ssts, Fi@s.' 19 « 22 ehow typicel cerbom ere studic lamps,

. ¥rojection typs arc carions are lso uapd in studios to project & motion
picture background on & ac:;aan' &t the reer of the set to be p.;ntog;-tphnd to-
, Eether with the live action. This is oslled rear-projection or process pooto-
"b'grapb;;. Hsre, the bighest brightness is esssntial to obtain guffictently high
intensity on the screen Lo mstch the levels of illuminat.ion o- the set,

Thery are approxizetely 2500 griphic srts entthlinhmnf.a in _tbia sountry
engeged in commerclial photogrephy, photc-engraving, p}:ﬁwlithcgmp:-g— &ad roto-
gravure, These industries heve been tullt Up depewsing on the white flame

curdop ers light scurce., Lignt ie essentiel for two prircipel purposes =




for repradustion of eomy oh pasbogrepnin negullves tid For 1.ari:;-Li:: srareticna
in tha preperatisn of Uie printing surfece of .he cotal aylirders or 0idbes.
1p tue coss of color reproductlen, it is acteseiry - vrrpare sgversl s Lo
graphis cogetives el pripnting plotes, oaes corvesiciaiinr Lo ons ef tae colofrz.
The waite flecs cre gives & plentiful supply of light of 2ll wavelepgihg iu
the vipivle regiorn enabling the reproduciion of all lculorﬂ‘ The ssroag
redission in the long »ave ultirs-viclet Just velow ihe blue end of the vlsible
a;:ec's".m coinciden :locol} vith the peak senpitivity of the photosensltive
substences such & uicfu-.aabed goletin whish ere uned or the moial r;rir.t.ing
surfeces prior to ths crgraving opersiicns. ¥any of these opersticnn ore
cerrisd out by contact printing apd the exall Jdiscnsions of the carbon &rc
lignt souree wo aasc.ntiml %o throw sherp shedows wd produso well-dafined
images.

is many 8 four oros esch uslng 7 kilewatis of power aay be nevenyery to
obteln intenvities sulficleat to redusa ithe extusuTe timas o the desired
values, The rropertiss of ibe varvon ere m...c"' rersier it cesortisl to ‘U‘!t':-
;TEphie arts sre color quolity, seell slrze of 1ignd 2ouree wid 2igh power
input &t rad_iatinn sutput por lesmp. hare oerts cored cerbons ere DACESEETY
.b:_i.t.eﬁn 4in the activities of the 2500 graphie krts satablistments, for whieh

typicel carbon erc lamps ers shkown by Fige. 17 « 18t.

Thero ars appmximatoly 350 teat machines employing ithe wiilte flame L3pe
arc for the aseslerated testling and nqg__oing of peints, fabries, rubber, dyes,
540, Thess mey run 24 hours & day to detemiée cuiokly and repreducibly under
controlled vorditions the long time effecla of exporure $0 sunlight. The

slentiful supply of vieible axd ulire-violet radiation frowm rere earth sored




. " ‘ . —-——_-—:-im

saroons grovidea & good cunilostien of the wifects of sunlight end ers esser

| tizl for meny tasts. These btests are & recogniszed prri of povermmental and
ceamerclel speeifications cn meny manufactured products., Typicel cardean zre
pecsleretod topting lenps ars showo by Fige. 34 - 25,

_ !-‘ﬁe to ihe cutatmﬂ.ing urightoess ci" t-he cerater of the high lnteasity

ceardon &rc, it la en ummabohed iight soﬁrce for the long=rengs vrojecticn of

& searchlight beam., The ewperisoee of the 'paat t7o dorid wsrs provaee iLhet are
eorbons &re coeential for milliisey purposes, pot only for presect bnocwen uses,
but eles for now dovelopmonts resulting from techrologicel ediences in werfsars.

During the pecora fiorld vcr ths Katlonel Certon Compeny developed and nen-

ufeciured large minbers of the gpenlsl rre sartons med_ed for spti-eirerelt,
nevel, bamch lemding, eircraft and othor wmilltary rurposes, 4n excaple of the
imporianee of thess axc oerbon dwelopé:anta is furnished by the gpeclsl tonik
searchliziv for right nseasulis. This was 8 Lop ceoret developrment whien wos
ef copeideraihlo velue in the crosasing of the Rhine and other bsttlass, The
sttached photostet "iLhop Treoter T 10 Uzgrles Snemy® ix from the publicaticn
of the Uffice, Ohief of Uminanca, and dezeribes thls develonmert,

" The Wetiosel Carbon Comreny is new engsged in n;:‘tivn collaboration with
the .ray ingipser Doerd in the deveiciment of rew types of gorre:light carzons.

The milit'ary tzes of arc oarbons rscuire the charsoteristies of biight-

Leps for which rers carih core materials are eossntianl., Oome t;picel seerch-

lights &ve shown in Figs. 23 = 26,

fedkel ofd
Lay 10, 1948
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Er. Rerxiell is reported to be 8 Viee rresidest of U, 5.; Jronze Posder
Ccm;::sw of Closicr, low Jarsoy, and also sssociated with Llepera. lemlinger
and Lorgan in ilere iartiis, Ine. The latier companx is mid to have e pilot,
plant for jrocavslng kenagite Zamd loceted st Proskness, Hew Jersey; Jjust
cuteide Petiterzon, Kux Jersey.

4r, Herdell purchssed fifty toms of Lopezite frozm Savidoviteh ot & re-
ported price of from {180.00 to {200.00 per ton. I: iz alec remorted tant iw
Furenaged 100 tons of low-grede Lonsrite st 2 lemsor Slgara.

| I3 is pot aelisved that this outiit hee sl ‘:.her L seuipasst nor the
techoical k:mwledge L0 brosk down this materlal, ¥r, Yerfell o Dproagnsd zone
of the other procesgors, ir partisulzr The Foote iiiersl Comnan: , for tuiyg
PUrpoBe . |

it is beligved that this compery is inturested in investigating ths
Thorlum smi Fere Usrth busincss, but are nct feotors st ths moment exceoh

%o the exvent thet Lhey tecd to upset ihe nerket for rew materisl.




Tite “oote Alpersl Co:ﬁ:pnm-'s vffices are joecbed at 17 %. Clwlian A5 QLNG
Pailsdelphin, leongylvanie {North ﬁdlﬁdelﬁ.ﬁi&} r:d Lheir plent is no Uxben,
reuneylvende, Bre ile Co leyer 18 President end ir, G. d, Chembers, Vice-
’resident of Lo CORPEL o m:.-ﬂhsnﬁera servad Ir tie U, 3, Arwy during the
iuy aod e 2 rember ¢f ¢ne or :ore Adviscry Committess of the Govermment a.t
the prcnanm tizee

The Foote klpsrel Compsny 1s not préccsaing nor coneuming &onnzité Zamd
gt thir time except for 2 sxall swount belng ussd ln a pllot planmi., They have
the equipment and.tachnicml kncﬁleﬂge-te bazdle lgrge quantitiea cf the pesd
rhoudd & domend &rise.

Thim compeny is, Lhowvever, produsing hoaoszite through Lusir subsidiery,
Footo hlneries Inﬂu&i‘.riﬂiaaﬁca, Ltd., ef Yictoriae, Fegpirite Jaric, 3rasil,
knoxn es Yrerwil of Udrazil™, Severgl-conceasionn ara heiny dovelopel znd some
cre is uae.u:g u-hippsd v Los Liﬁdsay light and Cuexfien) Comuany. The resarves
of the coxmpany hove sot besn determimed but lir, {houbere estimstes then
‘rouf,nly at 61,000 tons., (For deisiled encount of “Formil* operaticic, see
ﬁrt.:l.alc by Chexbers i ‘Tootas MNobes" wideh @oconpenlies this rnpcrt..) |

_ tip D -ac 3 il" te § |

Domestic productisn of Foresite is pegligible at the woment, The prin-
eipal éraspnotu &re: | '

{1} Iceho - where one Lelemd Enggonsr is opersting en wlluvial depesit for
éeld with an umistermined production of lonezits as & by-oroduot, This
production, for vhetever it msy be worth, is unier cecntraei to Lin‘iaﬁy.

(2) ¥Florida  the Fioride Ure Processing Company. Thias corperny, loosted
bl A A
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st kelbocurne, Ploride, is reported to bs woll i‘inaneéd, with equipment
on the grouml, ard preparing to go irto vroduction in the rear futurs.
The ariucipel preducts will be ilmenite amd rutlle, said to be under
cﬁntmct to the Toote kinsrsl Coempen; . The cuentity of Zonnaite re~
coversble is still undetermined but haa baen ssiimeted 2t 700 locs per

YOETs
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This compeny; loocated at Zesalpghon Souere, Pbiladalphin, Parnsylvenis,
heg dons & lorge emsunt of laborsiery iork on the prodeation of Tiorius ond
the iAsre iarthe &rct cre reporbted to hove carried thgir propessing Lechnicue
%0 & higher ptete of perfection thex other eompeniss in tho field, It is re-
ported thst tbdy have resdily wn;lnhla &ll neccssary equirment for producing
1y lerge quantitles shorld much fecilities be required., it presenmt they ere

rot cperating thwee fecilities for thic purpose,




iside from the Aﬁoxic Sagrgy Conmission, Goverssent ~gencisc using tLhe
producte of Monsaite fand, &8 such, are of mimor importance, luch uzes are
confined mloogt entirsly to resesroh md (o miner wses iu the fﬁaea.rch.rz':gﬁu-
isstions of ihe (overmsent cueh &&, ithe 3Zursou of Ltanderda, the izval heseerch
Laberatory, #tc,

Iu generel, Government {gencies irnierested in tho produeis of Houszite
ape tha moterisl Ao i1ta final form much os carbon erve {Loth "[lome” eml “high
tutenslty®) and in vericus kisds et gle.lﬂs and p%-lomg,?rsphic'lnmea Ersd aqﬁi;:»
ment, Such seuipment fs ususlly purehesed by the Govermmsni sceording to
apncific‘ssmuima g bhe ingrediepte are rot hnoen or are éf migor lntercst

%¢c the purchaser,




The three principel processors of konasite :and are curvenily using sp-
prozimately 3,200 $ons of Tew meterisl per year. Current demend for the Rsre
iZatia products i3 greally in oxcess of eveilshle sunply erd it i3 probable
that 5,000 tc 6,000 tons of vew msterizl would bLe used IF they were avsile
tble. ucilities Jor procsssing are edecustie,

Supnply le prébabl)' sufficient for Lie curre:t yaer wi zuch dugi:rxls i
toe fulfillmant of préssnt. sontracts Dy the producere, extenelcs of Lresent
operating rroperties and Lhe repld devslopmsnb of pew operstions,
| The most Leportert Here Zerth products ol thie tima crs- ihe oxides e
flucrides for lighting wnd photcgraphic uses, the chioride for fiinte &;:r:i
nydreve for the glass manufngiurars, The use of lsntharmm in epeciel photo-
grephic lenses and cquipment is &leo izportazt. OFf the Thorium produsts the
Hielsbach mantle fs piill the most importent commercinlly.

It 1s mpaz;tnd that A new m of serium bas been devaloped in mamifse-
turing mallesble iren. 1f this proves to be e importsnt as has been in-

. diceted 1t will require supplies of that elsment much in exosss of smounte

A

%
row aveaiiesble,
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Department of Energy
Wash_ington, bC 20545

SEP 2 9 1987

Dr. L. R. Solon, Director

Bureau of Radiation Control

New York City Department
of Health

111 Livingston Street

New York, New York 11201

Dear Dr., Solon:

As was noted in a telephone discussion between you and Mr. Andrew Wallo of
my staff, the Department's records .investigations conducted as part of the
Formerly Utilized Sites Remedial Action Program have identified a site
within your jurisdiction that is potentially contaminated with residua) _
radioactive material. The company, Wolff-Alport Chemical Corporation?iwas
a commercial producer of rare earths Trom monazite. sands and operated
during the late 1940's and early 1950's. The facility was located at 1127
Irving Avenue, Brooklyn, New York. The enclosed summary report provides
the results of our investigations regarding this site,

The analysis of records collected indicated that the company sold residues
from its commercial operations to the Atemic Energy Commission (AEC).
However, the operation was commercial in nature and the AEC was not
involved in its operation. The residues were tailings from its commercial
operation. As a result, the Department does not have authority under the
Atomic Energy Act of 1954, as amended, to conduct remedial actions at the
site if they are determined to be needed. We are, therefore, notifying
your Bureau and the State and the U.S. Environmental Protection Agency, by
copy of this letter, of these findings so that appropriate reviews can be
~ accomplished.

1f we can be of assistance in the radiological evaluation of this site, or
if you have any questions regarding this letter or the enclosed material,
please call Andrew Wallo at 301-353-5439. : '

Sincerely,

m;w
mes AJ. Fiore, Director
ivision of Facility and Site
Decommissioning Projects
Office of Nuclear Energy

Enclosure
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SUMMARY REPORT AND
DESIGNATION/ELIMINATION ANALYSIS FOR
WOLFF-ALPORT CHEMICAL CORPORATION
BROCGKLYN, NEW YORK

INTRODUCTION

The U.S. Department of Energy (DOE), Office of Nuclear Energy,
Office of Remedial Action and Waste Technology, Division of Facility and
Site'Decommissioning Projects has reviewed the past activities of the
former Wolff-Alport Chemical Corporation in Brooklyn, New York. Based
on the type of work that may have been performed by this company at its
Brocklyn Tlocation, it is possible that there could be residual
contamination from processing operations and storage of naturally
occurring radicactive materials. However, no evidence, = such as
radiological survey reports, have been discovered to support any
conclusions concerning the potential for radiological exposure. Records
assembied to date indicate that. Wolff-Alport was a supplier of process
residues containing thorium oxide to the Atomic E;ergy Commission
(AEEIT However, no documents have been found that would provide DOE
authority to conduct remedial action under the Formerly Utilized Sites
Remedial Action Program at this site. Therefore, the site has been
eliminated from further consideration under this program.

BACKGROUND

Site Function

The Wolff-Alport Chemical Corporation supplied thorium compounds to
the AEC in the late 1940's to very early 1950's. A 1549 listing of
manufacturing companies in New York State, held in the Buffalo Municipal
Library reference collection, shows an address of 1127 Irving Avenue,
Brooklyn, New York for Wolff-Alport. The company is not listed in the
1953 edition.

wolff-Alport processed monazite sands 1in order to recover rare



€arths for commercial markets. The company had disposed of the thorium
-content of the monazite by running the Tiquors toc a sewer (Ref. 10).
This practice was ordered to a halt in the Fall of 1947 by the AEC.
Thereafter, the thorium was precipitated as an oxalate sludge and sold
to the AEC, which subsequently stored the materials at Middlesex.

To provide an dindication of the magnitude of Hofff-ATport's
operations,. avajlable records were examined for references to amounts of
materials handled. A summary of the oxalate sludge which was sold to
thé AEC in the 1948 to 1551 time period is shown below (Ref. 1, 2, §,
1n): :

1548 10,899 kg thorium oxalate sludge

1949 at least 3,406 kg sludge
- 1950 6,111 kg thorium oxalate sludge
1857 (7,762 1bs of thorium oxalate sludge in June inventory)

In addition, Mr. Harry W. Wolff, presumably cne of the principals of the
firm, sold 238 drums of thorium oxalate and/or 400 1bs. of thorium
nitrate to the AEC in 1554 (Ref. 3, 6, 8, 13). The nitrate had
allegedly been in storage for 15 years prior to the sale offering.
Concerns of health and safety problems due to the accumulation of thoron
gas were rajsed at the time, but there is no evidence that any actions
were taken (Ref. 3).

Site Description

The 1127 Irving Avenue property is located in a mixed Tight
industrial-residential area, on the end block of Irving Avenue (Figure
1}. Although it is referred to as Brooklyn, this last block of Irving
Avenue is actually in the Borough and County of Queens. In addition,
street signage indicates that this one block of Irving Avenue east of
Cooper Street is now called Cooper Avenue. Local usage still favors
Irving Avenue. The legal description of 1127 Irving Avenue 1is Block
3725, Lot 44 in Queens.

There appears to be one building on 1127 Irving Avenue, which is



- about 20 feet wide and 12 feet high. It has one garage door and one
entrance door facing Irving Avenue. There is an unused rail siding
behind the building. The area behind the building is covered with dense
hrush and may be jnaccessible from the street.

Two businesses have placed signs on the building:

Lynda Knitwear " Meadows Knitting Mil1l, Inc.
1127 Irving Avenue 1127 Irving Avenue
Ridgewood, NY 11385 Ridgewood, NY 11285

phone 718-457-2478 no phone Tisting

There is one property between the subject property and the intersection
of Irving Avenue and Cooper Street (Figure 2). It is the location of:

Ridgewood Supermarket.
Cooper St. and Irving Ave.
‘Ridgewood, NY 11385

no phone listing

| On the'other side of the property is located a beverage distributor:

Bett-A-Way Beverage Dist. Inc.
112%A Irving Avenue
Ridgewood, NY 11385
718-898-4050

Radiological History and Status

No information on the radiological history of the 1127 Irving Avenue
site has been discovered to date. The present radiological status of
the site {s unknown. Based on the type of work that may have been
performed by Ho]ff—ATporf at'theAIrving Avenue Tlocation, it is possible
that there could be residual contamination from processing operations
and storage of radicactive materials. |

AUTHORITY ANALYSIS

Wolff-Alport was a commercial producer of rare earths and the sale
of thorium process residues to the AEC was incidental to the oheration
of that process. It would, in general, have resulted in the reduction
of residual radioaétivity at the site or properties in its vicinity.



-

Information collected to date indicates that the AEC neither owned nor
controlled the property or the operation; It appears that the owner had
responsibility for the processing operation and controlled its healtn
and safety aspects as well. On the basis of the information collected
and the associated analysis, the Department of Energy has no authority
under the Atomic Enefg_y Act of 1954, as amended, to conduct remedial
action at this site. Therefore, the site has been eliminated from
further consideration under the Formerly Utilized Sites Remedial Action
Program. However, due to the quantity of material processed and the
evidence suggesting the possibility of sewer contaminatidn, further
investigations, inc’lud'ing radiological sufveys, may be warranted to
assess the potential for radiological contamination at the former
Wolff-Alport site. This information will be transmitted to appropriate
Federal, State, and local agencies that may have authority to address
this site. ' ' ' '
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R. L. Peulimur, Azzistant Director July 19, 155k
for Foreign Procures.nt, Raw Mutorials _
Dvisian, tashingion

- Fo R. Dowling, iAr:ctor, Feed Hatsrixls

TH3ILs

Mvizion, Oak Ridgo
TFT AVATLAZLY TROX WOLF¥-ALPORT COKEANY

OFC 159

Fr, Wollf, form.rly of tho wollf-Alport Coapstyy, visited Hew York
on June 18, 195, to discuss with F. . iluke, Gaorge Renmich e
Bert Sehwarts ths po.aibility of the Commiasion purchasing LOO
powds of thoriun nitrats which he now has in storags in a Hew
York warshouse,

Wo accepled a small vial, allagedly a samplo of Mr, Solffis
nitrats, and forvarded it to How Srunswiok for snalysis. T Bave
amclosed a copy of their results, - '

It is interusting t© note that Mr, Wolff claims the metarial to
be 15 years old. I undsrstand it to bs in closed storage)
therefore presonting a hoalth sod cafety prodlan pecause of the
socweniation of thoron gas. It is xy isprosseion that this
matarial, if not of interset as a suail ‘norement to your Haw

Materinls purchasing program, mey o of intorsst somushors within
the Comdssion bacause of its age.

In viow of the fmot that ths Raw Matorinls Division is sotively
pursuing 8il possiile sourcus of thorium rew matorials, I have

forearded this informatisn to you for sstuvsr actisn you deums

Ry ropridte. : ,

¥r., Wolff has loft th: country for ths summer, btut will contact
us at Oak Ridge whan he rowarne. I will rofsr him to you.

,p//’ | ¥. F. Douling
Analysis Report
Snhwartz /ms .

DATE p

/i

—7

Form ApG.ms

Y. I. COVERNMINT PRINTING OFFICE iG—AT01-2
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Jak Hdye, Tunnispes
'(:Ept':m'r '27’ 195&

Mr. Harry ¥, taire
340 Biverside urive
Hew Tork Clty, How York

rar Hr, Golfl:

iBank you for :;‘nui' lazt r s Geor,m Rennich of
- lndlcating your ia..put to gontiraoe
horium Oxslate which You now hawe in

~BPH, . 1}6| 195]4,
far our purchase of the Graie
stornge in Huw York Sity.

be procurwnent of all therium aw Basrisis 12 mww handled by
the Rew Haturdals Division ip WaSGANE SN, we hswva forsarded your
l2et.r to thew snd 8xpaot ihes you will h.sr from thum shortly,

shs comact in washinglon isg

Hre He L, FRULEner, fsvistant Dir cror
for Yareign Procur:ment

8w rotarials Uivinion _

Ue 3u Atomis mIrgy Commisgion

1901 Cunctituilen AVaniue, W
Wachington 25, 3, C

Vary truly FOUri,

¥, B, Cowling, DMrector
Fo+d ateriula Avision

@k{c: R. L. Frulicoer

Schwarts/ms
) 4 RV ivies
officep | reed Mate=nials Division |
B + s .
SURNAME - |.________ ;’_E}'[}‘?_".{' =z | Dowling S A N S
DATE p |___ 9";?-5%;{. ;’-i"l’ ........ -
Form AFRC-318

U. 3, COYIMNNENT FRINTING OFFICE lo—azrsi-g
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T
R. L. Faulknsr, Assistant Dir:ctor for q’ P 28 1954

Foreign Proour:mesnt, iiew taterials
Civision, Lashington

Fo R. Dowling, Dircctor, Fead Matorials
Mvigzion, Oak Ridge
CRUDE TRGRIUM OXALAT' AVATLAHL' FROM WOLFV-ALFORT COMPANY

CF0:E5

Referencs is made to ny scmorandum dated July 19, 1954 informing
you of cartain thorium mrterialz ownad by Mr, Harry W¥. dWelff
and avaiieble for purchose by the Comaizsion, :

"¢ have received a lattur (u;c Insed) from Mr. -0lff which
PIOPOB3S our purchase of sortain crwie thorium oxalsts mRturials
now in storage in R-w Yoric City.

In aceordance wiuh my nbove r=furred to memorsndum, I am referring
‘this matior Lo you. _

I wlll ba ploased to confer with you if you have any questions
on this mattar, '

A

/5 ﬁ/-/j‘/ : F. R. Dowling

Ltr fm HWWolff to GRemnich, dtd 9/1L/5%

-Schwartg/i RS

QFFICE p

Feed Mate Eria ls Division

SURNAME p Sehwertz | Dowling

DATE

Bk | B 57|

Form AEC-318




Ojfice Memorandums - vNitep staTes GOVERNMENT

TO : F.R. Dowling, Director, Feed Materials Division DATE: October 11, 1954
Osk Ridge :

From : R.L./F egf)ﬂg%c or, Division of Raw Materiels,
[ Wgshing€dn -

susJecT: CRUDE THORIUM OXALATE AVATLABLE FROM WOLFF-ALPORT COMPANY
Symbol: RM:CWT

Reference 1z mzde to your memorandum of September 28, 1954 trans-
mitting letter from Mr. Harry W. Wolff offering to gell certain
crude thorium oxalste meterial now in storsge in New York City.

We intend to accept this offer and direct the vendor to ship the
material to National Lead Company, Fernald, Ohic.

. W11l you kindly advise whether such an arrangement wbuld.Lbe satis~ ,
factory. Any further comments or suggestions you may have, par- i
ticulerly with respect to shipping instructions, will be appreciated. !
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Ce do Rodden, Sirector, tew Erunswick
E.abarat.ory, oW “renswick, lLew Jersey

Ze le Tarl, Ares “aneper, USAIC,-
Farneld Aremy Cincirnati

CRDE TRORIUKM “YALATE FRO“ YOLFE 4Ll 0w CHIZTCAL

28CQJT

The Mvisdiorn of Raw laterizls qpm vurchased from tha
Chemical Company »f :aw Lk Tity, 232 dpyes of crude
sxmiats, The oxalate i3 to arve g mindmys

bercent on 4 dry bagis,

amslas of tha abave “2lerial are to ve sent t

Hational lead fapr thg official asmay,
cormleted, it is reguested that it ne

aw “aterials, -astinzton,

- I3
AN D .
[

Ner . T oL
November 2, 195)

CIPEEY

#0lff flmopt
thorimm
.L'i'ﬂg e tent +f ety

3 onr laboraLorg‘by

“hen the assay report is

Sent airseily Lo o r, .,
“aulkner, Assitant YJirector ior -relgn Cercurement »

ORIGINAL €177 gy
C. L KARL
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“ﬁ J. C. Johnsen, Hrecwr, Rew Hazers '
Avision, Hushisgssa '

(era) (. 4, idech, Sirvotor, . roduction Bvision, & shington

-

<o He “apiria, Hanacer
Usk Ridge. Spwrationg

CRUDE TROKCUM OXALATT f;UﬁiL.i.%lL‘.. FHOH WILFF=LLECRT CONPAKY

LENLe DHFDgER

Befarongs is mude Lo the wuorandus on the aboy.

suadaat from

Re Lo Faalimor w ¥, k. uowling, aauod Gstoer 31, iysh,
subjacts CRUDE MIHIUM OXALATE AVAILSHL. FROE =OL¥P-ALFORT

COEFAKY.

Your arfunpmint o fuve the wolff-A}port Conpuny shdp various

eruds thortum ozmlaly natsrisls. to rerneld 15 sa

WUeluetory with

us. Fowever, plugse muke hrrangesents tor +<hio shipment, in -
advenzo, wits sur Permmld 4raa and notify thon of the form,

wuloht and contant of the swiieriel t bo shi-ned

TEIGINAL S1GNED BY
. 4, VENDE

( e H. a.p"‘_rin
_ce: ¥, Handriw
. Se l, Emri, Fern:ld irua
H. i, woodpui® :

chuartz/me -

RTRURE

OFFICE p i____-__FEEd’,.}‘i ,tel'j.lals Dj.v..!._)?lﬁn } \\ -‘\.! '.|

-

T , Sy NN
SURNAME)E.-_'-y_.S.gbi(.. 7z | RucE_ ,Iru'u woodruff lﬁSaplne

DATE » {I---_---.l;...?_ ,5 ............. . !I;_Tlfh‘ ’}:bfw \_\N\ -

T -
Form AEC-318 v u. 5. am“.uLzﬁ PRINTING OFFICE §6—BTTAY1~2
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Format (PDF) on the Internet at the
following site: http/fwww.ed govinews/
fedregisier.

To use PDF you must have Adobe
Acrobat Reader, which is available free
at this site. [f you have questions about -
using PDF, call the U.S. Government
Printing Office (GPO), toll free, at 1—
888-293—6498; or in the Washington,
DC, area at (202) 512—-1530.

Note: Tha official version of this document
is the document published in the Federal
Register. Freo Internel access to the official
edition of the Federal Register and the Code
of Federal Regulations is available on GPO
Access at: http://www.gpoaccess‘gov/nara/
index.html.

Dated: August 18, 2004.
Sally L. Stroup,

Assistant Secretary for Postsecondary
Education.

[FR Doc. 04~19277 Filad 8-20-04; 8:45 am]
BILLING CODE 4000-01-8

DEPARTMENT OF ENERGY

Energy Employees Occupational
Itiness Compensation Program Act of
2000; Revision to List of Covered
Facilities

AGENCY: Department of Energy.
ACTION: Notice of revision of listing of
covered facilities.

SUMMARY! Periodically, the Department
of Energy ("Department” or “INOE")
publishes a list of facilities coverad
under the Energy Employees
Occupational Hllness Compensation
Program Act of 2000 [““Act"), Title 36 of
Public Law 106-398 (66 FR 4003; 66 FR
31218). The Act establishes a program to
provide compensation to individuals
who developed illnasses as a result of
their employment in nuclear weapons
production-related activities and at
certain federally owned facilities in
which radioactive materials were used.
This notice revises the previous lists
and provides additional information
about the covered facilities, atomic
weapons employers, and beryllium
vendors. The original notice provides
detailed background information about
this matter. Previous lists were
published on July 21, 2003, December
27, 2002, June 11, 2001, and January 17,
2001. :

FOR FURTHER INFORMATION CONTACT:
Office of Worker Advocacy, 1-877-447—
9756.

ADDRESSES: The Department welcomes
comments on this list. Individuals who
wish to suggest changes should provide
information to: Office of Worker
Advocacy (EH-8), U.S. Department of

Energy. 1000 Independence Avenue,
SW., Washington, DC 20585; e-mail:
worker_advacacy@eh,doe.gov: toll free:
1-877-447-8756; URL: http.//
www.eh.doe.gov/udvocacy!/.
SUPPLEMENTARY INFORMATICN:

Purpose

The Energy Employess Occupational
lilness Compensation Program Act of
2000 ("*Act”}, Title 36 of Public Law
106-398, establishes a prograrm to
provide compensation to individuals
who developed illnesses as a result of
their employment in nuclear weapons
production-related activities and at
certain federally owned facilities in
which radicactive materials were used.
On December 7, 2000, the President
issued Executive Order 13179 {Order"™)
directing the Department of Energy
(‘‘Department” or “DOE"") to list covared
facilities in the Federal Register. This
notice revises the previous lists and
provides additional information about
the covered facilities, atomic weapons
employers, and beryllium vendars.

sction 2.c.iv of the Order instructs
the Department to designate, pursuant
to sections 3621(4)(B) and 3622 of the
Act, atomic weapans employers
(AWE's). In addition, Section 2.¢.vij of
the Order instructs the Department to
list three types of facilities defined in
the Act;

(1) Atomic weapons employer
facilities, as defined in section 3621(4);

(2) Department of Energy facilities, as
defined by section 3621(12): and
. (3) Beryllium vendors, as defined by
section 3621(6). :

Compensation options and
mechanisms are defined differently for
each of these facility categories. The
atamic weapons emplayer category
includes atomic weapons employer
facilities in which the primary work was
not related to atomic weapons, and
consequently thess facilities are not
commonly known as atomic weapons
facilities. Their inclusion in this list is
consistent with the Act, and is not
intended as a classification for any other

ose.

The list at the end of this notice
represents the Department's best efforts
to date to compile 2 lst of facilities
under these three categories. This listing
includes 363 facilities in 45
jurisdictions. Today's publication of the
list newly designatss General Electric's
X-ray Division in Milwaukee, WT as an
AWE, and additionally designates the
Nevada Site Office as a DOE facility. It
also alters slightly the designation for
Blocksan Chemical (broadens it by
saying “building 55 and related

-activities’ which is meant to include

the AEC-funded laboratory, pilot plant

and oxidation process). Other
corrections include: B&T Metals (OH)
(the DOE designation was in errar and
has been removed). Foote Minera) (PA)
(the BE designation has been on the
program's Web site (noted below) since
inception, but was inadvertently
missing from the Federal Register
nolice), Swensan Evaparator (is located
in Harvey, not Chicage. IL) and C.H.
Schnorr, PA {previously Schnoor). This
" notice also deletes the [isting for Ledoux
(NY] entirely because it was learned that
no radioactivity was used at that
-location.

In addition to continuing its research
efforts, the Department has developed
information dissemination mechanisms
to make facility-specific data available
to the public. Information about each
listed facility, including the dates and
type of work done there, is available by
contacting the Office of Worker
Advocacy. These descriptions are
available in print form and also

lectronically (via the World Wide Web
at Alip./7tis.efr.doe govindvocacyy).
acilities

under the three categories of employers
defined by the Act: atomic weapons
employers ("AWE"), Department of
Energy facilities (“DOE"), and beryllium
vendors (“BE™). Each of the catagories
has been defined in the original notice
and include:

1. Atomic Weapons Employers and
Atomic Weapons Employer Facilities

The lines between research, atomic
weapons production, and non-weapons
production are often difficult to draw.
For the purposes of this notice, and. as
directed by the Act, only those facilities
whose work involved radicactive
material that was connected to the
atomic weapons production chain are
included. This includes facilities that
recaived radioactive material that had
been used in the production of an
atomic weapon, or the “back end” of the
production cycle, such as waste
handling or reprocessing operations. For
the purposes of this listing, the
Department considers commercial
nuclear fusl fabrication facilities to be
covered facilities for those periods when
they either supplied radiocactive
materials to the Department or received
radioactive materials that had been used
in the Department’s production reactors.

Corporate information regarding many
of the listed facilities is often not readily
available. The Department welcomes
comments or additional informativn
regarding facilities that may have
supported atomic weapons production
that are not on this list, as well as
information that clarifies the work done
at facilities named below,
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2. Department of Energy Facilities (B) Brush Wellman, Incorporated, and
its predecessar, Brush Beryllium
Company.

(C) General Atomics.

(G} StarMet Corporation, end its
predecessar, Nuclear Metais,
Incorporated,

{H} Wyman Gordan, Incorporated.

(1) Any other vendor, processar, or
producer of baryllium or related
products designated as a beryllium
vendor for purposes of this title under
Section 3622."

The list identifies facilities that
processed. produced, or provided

The listing of Department of Energy
facililies is only intended for the context
of impiementing this Act and does not
create or imply any new Departmental
cbligations or ownership at any of the
facilities named on this list,

(D) General Electric Company.

(E} NGK Metals Corporation and its
predecessars, Kawecki-Berylco, Cabot
Corporation, BerylCo, and Beryllium
Corporation of America.

3. Beryllium Vendors and Beryllium
Vendor Facilities '

Section 3621(8) of the Act defines {F) Nuclear Materials and Equipment

beryllium vendor as the following: : beryllium metal for the Department, as
"(A) Atomics International, Corporation, defined by the Act.
Jurisdiction and facility name Location Facility type State
AL—Southern Research INstitute ...........ooooooooooo Birmingham ...........ooiieevrreaaa, Alabarmna
AL--Speedring, InC. ........ccvveveeenn. Culmarn ......... Alabama
Al—Tennessee Valley Authority ......... Muscle Shoals ..., Alabama
AK—Amchitka Nuclear Explosion Site .. Amchitka Island .. Alaska.
AK—Project Chariot Site _..................... Cape Thompson . Alaska, -
AZ—Qre Buying Slation at Glabs Globe .......cvvvs Arizona.
CA—Arhur D. Little Co .............. San Francisco ......., California.
CA~Atomics International ....... Los Angeles County Califomia.
CA—California Research Corp Richmond ............... Califomnia,
ChA——Ceradyne, INC .................. Costa MeSa ...............cocccueceeeeenen, | BE oo Califomia.
CA—Ceradyne, Inc ........ SaMA ANA oo | BE e Califomnia.,
CA—City Tool & Die MFG ... Santa Clara .........cccoomeevmrnivines 8 BE oo California,
CA—C.L. Hann Industries .. SaN JOSe .o T BE e California.
CA~Dow Chemical Co ...... Walnut Creak Califomia.
CA—EDM Exotics .......... Hayward ..._...........ccooceveveeeener | BE ... California.
CA—Electro Circuits, Inc Pasadena ..., Califomia,
CA—Eiectrofusion .................. i oo | Fremont .o, ‘BE ... California.
CA—Energy Technology Engineering Centar (ETEC) ..... | Santa Susana, Area IV . DOE ..., California.
CA—General AOMICS .....ccoeooocv e s s, LaJolla ...ccovvennnnn.. AWE BE DOE Calilornla.
CA—General Electric Vallecitos Pleasanton AWE California.
CA—Hafer Tool ...........ocovmve.. ... Oakland ..........ccoovee e, BE .. California.
CA—Hoxcel Products .............ccoovnen.. Berkeloy ..., BE ... Califomia.
CA—Hunter Douglas Aluminum Corp | Riverside ............cocormmenee e, AWE Califomia.
CA—Jerry Carroll Machining ............cococoovv oo San Carlos BE ...... Califomia.
CA—Lab. for Energy-Related Health Research .............. | Davis ........... DCE California,
CA—Lab. of Biomedical & Environmental Sciences ........ LOS ANGeles ..o cvvvvvieec e, DOE California.
CA-Lab. of Radiobivlogy and Environmental Hoaith ..... | San Francisco ... DOE Califomia.
. CA—Lawrence Berkelay Nafional Laboratory ................. Berkeley ........... DOE California.

CA—lawrence Livermore National Laboratory ...... Livermore ...... DOE Califomnia,
CA-LebOoW ..., Goleta ........... BE ... Califomia.
CA—PRICO-FOrd ovieeeeeerevivi e Newport Beach . BE .. Califomia

- CA—Pleasanton Tool & Manutaciuring .. Pleasanion ....... BE ... California,
CA—Pgltech Pracision ..........ocoeven.o.. Fremont ............. BE . California.
CA—Robin Materials ........... Mountaln View .. BE ... Callfomia.
CA—Pon Witherspoon, I .......ccoovvvvn, Campbell ........... BE ... Callfornia.
CA—Bandia Laboratory, Sallon Sea Base ....... {enparial County . DOE Califomnia.
CA~-Sandia National Laboratories—Livermore Livermore .......... DOE . California.
CA—Stanford Linear Accelerator ...................... Palg Alto .... DOE . California.
CA—Stauffer Metals, Inc .............. Richmond ....... AWE California.
CA—Tapemalion ................ Scotts Valley .. BE ... Calitomia.
CA—LUniversity of Califomia Berketey ..... AWE Caiifomia.
CO—Coars Porcelain .........co..ooovveeeeeeei Golden .............. BE .. Colorado.
CO—CGrand Junction Operalions Office Grand Junction DOE Colorado,
CO—Green Sludge Plant ...........coorvemrevonnn.... Uraven ............. DOE Colorado.
CO-—Project Rio Blanco Nuclear Explosion Site Rifle ................ DOE .. Colorado.
CO—Project Rulison Nuclear Explosion Site ... Grand Vallay ..... DOE .. Colorada.
CO—Rocky Flats Plant ......c...c.cccoeverrovunn.. Golden .... COE .. Colorado.
CO—Shatluck Chemical ...........cocoievevvrevivi Denver ... AWE . Colorado.
CO—University of Denver Research institute Denwver ... AWE BE Colorado,
CO—Uranium Mill in Durango .........c............ Burango ., DOE ... Colorado.
CT—American Chain and Cable Co . Bridgeport ... AWE Connacticut.
CT—Anaconda CO ..o svcvevsres Waterbury ...... AWE Connecticut.
CT—Bridgeport Brass Co., Havens Laboratory ............... Bridgepont ...... AWE Connacticut,
CT—Combustion ENginesring ..............cccooevvcveeroee.....o.. | Windsor ... AWE Connacticut.
CT--Connecticut Aircraft Nuclear Engine Laboratory ...... | Middietown .. BE DOE . Connecticut.
CTDorr CorP. et Stamford ... AWE Connascticut.
CT—Fenn Machinery ..o Hartford ... AWE Connacticut.
CT-—Machiett Laboratories .. e | Springdale BE .. Connecticut,
CT-—New England Lime Co .........ccocooevvrrverccrecrecrrecrnc | Cangany AWE Conneclicut,
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Jurisdiction and facliity name Location Facility type State
CT—Seymour Specialty Wire ... .. SeYMOUr ... | AWE DOE o Connecticut,
CT—Sperry Products, Inc ....... .. | Danbury .. Connscticut.
CT—Torrington Co ........ . Tornng10n Connectictd.
CE—Aliied Chemical and Dye Corp .................. . | North Clay'mont Deaiaware,
©C—National Bureau of Standards ................ . | Washington ........ Oistrict of Columbia.
DC—nNaval Research Laboratory ..... Washington | District of Columbia.
FL—American Berylliurn Co .. o | Sarasota ... Florida.
FlArmour Ferflizer Works ................ccocovveroeson Bartow .., Florida, -
FL—Gardinier, INC ..ot Tampa ... Flotida.
FL—-»lntemauonaJ Minerals and Chermical Corp ........ Mulberry ... Florida.
FL—Pinelias Plant . . . [P Clearwater .... Florida.
FL—University of Florida - ... | Gainesville ... . | Florida.
FL-~Virginia-Careiina Chernical Corp .................. Nichols ......... -Florida.
FL—W.R. Grace Co., Agriculiural Chemical Div -... | Ridgewood .......... Florida,
Hi—Kauai Test Facmty ...................................................... Kauai ... Hawaii.
ID—Argonne National Laboratony—West ................ .... { Scoville .. Idaho.
ID—idaho National Enginesring Laboralory Scavilte ..... Idaha.
|{D-—Northwest Machining & Manufactunng Maridian ... idaho.
IL—Allied Chemical Corp. Plant .. R Metropolis . llincis.
IL—American Machine and Matals Inc .| E. Moline ......... lllinois.
IL~—Argonne National Laboratory—East -Argonne ... Hinois:
IL—Armour Research Foundation ....... .. | Chicago . thinois.
IL—Blockson Chemical Ca, (Buﬂdlng 55 and related ac- Joliet ....... llinois.

tivities),
IL—C—B TOO PrOAUCES CO ..vvoreceeeeeeeee oo ChICAZO ..., lliinais,
IL—Crang Co ...ooecvcevrvrreeee . Chicago ..... lilingis.
IL—Dow Chemical (Madison Site) .. Madison ... . v | Hllinois.
IL—ERA Tool and Engineering Co . Chicago ............ . . wore | Minois,
IL—Fansteel Metallurgical Corp ................ North Chicago .. {{linois.
{L—Fermi National Accslerator Laboratory Batavia ......... Hlinois.
IL—Granite City Steel . e Granite City . e | Wlingis.
IL—Great Lakes Carbon Corp Chicago ..... . ... | linais.
IL—GSA 39th Strest Warshouse . «.. | Chicago ..... . <o | lliinois,
IL—Iintemational Register ................ ... | Chicago .. - llinois,
IL—Kaiser Aluminum Corp Caiton ........ tinois.
IL—Lindsay Light and Charnical Co W. Chicago v | Hllinois.
IL—Metallurgical Laboratory ........... ... | Chicago ......... worreeens ) HlinGis,
IL—Midwest Manufacturing Co ........... ... | Galesburg . . oo | Hlinois.
IL—Museum of Science and Industry . Chicago ..... ... | Hlinois,
IL—National Guard Armory Chicago .. -w. | Winais,
IL—Podbeliniac Corp .. Chicago ...... <o | lilinois.
IL—Precision Exlru510n Co Bensenville . ) lilinois.
IL~-Quality Hardware and Machine Co Chicago ...... llinois,
" IL—R. Krasturg and Sons Manufacturing Co . ... | Ghicago .. {iinois.
iL—Sciaky Brothets, In¢ ....uccceeceireionn, ... | Chicago .. Hiinois.
IL-~Swenson Evaporatar Co................... - | Harvey ... lliinois,
IL—W.E. Prat Manufacturing Co ............ .. | Joliet ... Hiinois.
IL—Wyckofi Drawn Steel Co ... Chicago ... Iinois,
IN—American Bearing Corp ....... Indianapolis Indiana,
{N—Dana Meavy Water Plant Dana ... Indiana,
IN—General Electric Plant . .- .. | Shelbyviile .. Indiana.
IN—Joslyn Manufacturing and Supply Co ..... ... | Ft. Wayne .. Indiana.
IN—Purdue University .................co.o.o........ ... | Lafayette ... . | Indiana.
lA—Ames Laboratory ... Amas .......... ... | lowa,
IA—Bendix Aviation (Ploneer thsmn) Davenport .. lowa.
|A—lowa Ordnance Plant .. s Burlington ....... .. | lowa.
|1A—Titus Metals . . .. | Waterdoo ............ ... | lowa,
KS-—Spencer Chemnca] Co Jayhawk Works ...... .. | Pittsburgh ... ... | Kansas,
KY¥Y—Paducah Gaseous D|ffusmn Piant ......... .. | Paducah .._.., . | Keritucky,
LA—Ethyt Corp .., -. | Balon Rouge Loutsiana.
MD—Armco-Rustlass Iron & Stee! Baltimore ..... Maryland.
MD—W.R. Grace and Company ... .. | Curlis Bay ...... ... | Maryland.
MA-—American Potash & Chernucal ............ .. | Wast Hanover ... | Massachusetls.
MA—C.G. Sargent & Sons .. | Graniteville ......... - | Massachusetis.
MA—Chapman Vaive ...............oooooeeoorooeoeieo indian Crchard Massachusetts.
MA—Edgerton Garrneshausen & Gner Inc ..... Massachusetis,
MA—Fenwal, Inc . - S RS Massachusetts,
MA—Franklin lnsmule et s e e e ay e Massachusetts.
MA--Heald Machine Co .. e, Massachusatls
MA—La Pointe Machine and Too! Co ... . Massachusetts
MA—Massachusetts Institute of Technology s 't Cambridge .. Massachusetls
MA-—Metals and Contrals Corp .. - | Atlleboro ... Massachusatts
MA—National Research Corp ..o Cambridge .. - | Massachusetts,
MAANOROM CO .o WOrCOSIOr ..o, Massachusetts.
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Jurisdiction and facility name Location Facility type State

MA—Nuclear Metals, Inc ... | CONGOM oo Massachusetts.
MA—Reed Rolled Thread Co ..o Worcestar Massachusetts.
MA—Shpack Landfill ... Norton ... Massachusetis.
MA-~NMentran Corporalion ...........cvveeeoee e eens Beverly ........ Massachusetis.

MA—Watertown Arsenal ..., Watartown ... Massachusetts.
MA—Winchester Engmeenng & Anaiyncal Cemer ..... Winchester .. Massachusetis.
MA—Wobum Landfill ........... e Waoburn Massachusetts.
MA—Wyman Gordon Inc . Grayton, Narth Grafton Massachusetts.
MI—AC Spark PIUG oo cerer e e arent e PNt L, Michigan.
Mi—Baker-Perkins Co .. Saginaw .............. Michigan.
Mi—Bridgepost Brass Co . Adran ...... Michigan.
MI—Brush Beryllium Co ... Detroit .. Michigan.
Mi—Carboloy Co .............. Detroit ........ Michigan.
Mi—Extruded Metals Co .. Grand Rapids Michigan.
Mi—Gerity-Michigan Corp Adrian .......... Michigan.
MI—Mitts & Merrel Co ... e Saginaw ... Michigan.
MI—Oliver Corp .......coecveeeeen, Battle Creek Michigan.
Mi—Revere Copper and-Brass .. Detroit ......... Michigan.
Mi—Speedring Systems, INC ... Detroit ..... Michigan.
MI—5tar Cutter COrp ..o Farmington .. Michigan.
Mi—University of Michigan ... Ann Arbor . Michigan.
Mi—Wolverine Tube DiViSion ..., Datroit Michigan.
MN—EIk River Reactor ................. Elk River .. Minnesota.
MS-—Salmon Nuclear Explosion Site Hatfiesburg .. Mississippi.
MO-—Kansas City Plant .................... Kansas City . Missouri,
MO—Latty Avenue Properties ........ooceoeneeeeeeencenenn, Hazelwood .. Missour.
MO—Mallinckrodt Chemical Cao., Destrehan St. Plant ..... St. Louis ............, Missourt.
MO—Medar Co e e St LouiS ... Missouri.
MO—Roger Iron Co ... Jopiin ........ Missoun.
MO—St. Louis Airpont S(orage ite (SLAPS) . St. Louis ... Missour,
MO—Tyson Valiey Powder Farm ............... St. Louis ... Missouri.
MO-—~—~United Muclear Corp ............. Hamatite .......... Missour.
MO—Weldon Spring Plant .................... Waldon Spring .. Missouri,
NE—Hallam Sodium Graphne Reactor . HaHam ., - Nebraska.
NV—Nevada Site Office .. Morth l.as Vegas Nevada.
NV-—-Nevada Test Site ........... MerCUny oooov e Nevada.
NV—Project Faullless Nuclear Explosmn Site’ Ceniral Nevada Test Site Nevada.
NV—Project Shoal Nuclear Explosion Site .. Fallon ..o Nevada,
NV—Tonopah Test Range .. Tonopah .......... Nevada.
NV—Yucca Mountain Site Characler:zallon Pro]ect Yucea Mountain .o....eevcveeeceennnn. Nevada.
NJ-Aluminum Co. of America {Alkcoa) .. Garwood ......... New Jersey.
NJ—Amercan Peddinghaus Corp ... Moonachie New Jersey.
NJ—Baker and Wiiliams GO ..occoovireiicnir e Newark ....... New Jorsey.
NJ—aBell Telephone Laboratories Mutray Hitt ... New Jersey.
NJ—Blicomfield Tool CO ..covriiiiiiei e, Bicomfield ... New Jarsey.
NJ—Bowen Laboralony ........coieiiemevnecn e isaecerasnens North Branch .....c.cceevvveeeniniecirennnn, New Jersey.
NJ—Callite Tungsten Co ... e Union City ... New. Jersey.
NJ—Chemical Constructlon Co . Linden ....... New Jersey.
NJ—Du Pont Deepwater Works ............ wveeree | De@pWaler New Jersey.
NJ-—~International Nickel Cg., Bayonne Labo:atoraes wo.... | Bayonne ... New Jersey.
NJ—J.T. Baker Chemical Co .................................... Philipsburg .. New Jersey,
NJ-Kellex/Pierpont ......... Jersey City ., New Jersey.
NJ—Maywood Chamical Works BT VPOV URNSUI PR Maywood ... New Jarsoy,
NJ—Middlesex Municipal Landfill .. Middiesex ... New Jersey.
NJ--Middlesex Sampling Piant .........ccoeeriiiieeeecccie e Middiesex ..., New Jersay.
NJ--National Beryllia ................. Haskall ........... New Jarsey.
NJ—New Brunswick Laboratony ..........cvevvoverieinnn, New Brunswick .. New Jarsay,
NJ—Picatinny Arsenal ...........ccooovicveviicnnnnen. Dover ............. New Jarsey.
NJ--Princeton Plasma Physics Labaratory | _| Princeton Neaw Jorsey.
NJ—Rare Eartha™W.R. Grace ............ccoeviens Wayne ...... New Jersey.
NJ—Standard Qil Devalopment Co. of NJ .. Linden ... New Jersey,
NJ—Stevens Institute of Technology Hoboken ... New Jersey.
NJ—Tube Reducing Co ........... Wallinglon .....cooovcivercriniciena New Jersey.
NJ—U.S5. Pipe ang Foundry ..... Burlington ..... New Jersey.
NJ~—Unitad Lead Co . - Middiesex ..... New Jarssy,
NJ—Vitro Corp. of Amenca (New Jersey) ...... West Orange New Jersey.
NJ--Wastinghouse Eisctric Corp (New Jersey) . Bloomfield .... New Jersey.
NJ—Wykolf Steel Co .o Newark ..... New Jarsey.
NM—Accurate Machine & Tool ..., Albugquerque . New Mexico.
NM—Albuquarque Operations Office . Albuguergue ........ New Mexico.
NM-—Chupadera Mesg .......ceeeeeeeeen. Chupadera Mesa New. Maxico.
NM—Los Alamos Medical Certter ... Los Alames ... New Mexico.
NM-—Los Alamos National Laboratory ................ Los Alamos ..., - New Mexico.
NM—Lovelace Respiratory Research Institute ... AlbLquerque ... New Mexico.
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Jurisdiction and facility name Location Faciiity type State

NM—Ore Buying Stalion at Grants .. v | GRS L New Mexico.
NM--Ore Buying Station at Shlprock Shiprock .... New Mexico.
NM--Project Gasbuggy Nuclear Explasion Slte Farmington ... New Maxico.
NM—Project Gnome Nuclear Explosion Site ..... Carlsbad ....... New Mexico.
NM—Sandia National Laboratones ................. Albuquergue . New Mezxicc,
NM—South Albuquerque Works ........ Albuquerque . .- New Mexico.
NM—Trinity Nuclear Explosion Site White Sands MISSHB Ranga New Mexico.
NM—wWaste Isolation Pilot Plant ..... Carlsbad .. " New Mexico.
NY—Afllegheny-Ludlum Steal ............ O New York.
NY—Amaerican Machine and Foundry Brooklyn ....... New York.
NY—Ashlang Oil ......... . Tonawanda .. New York,
NY—Baker and Williams Warehouses New York ... New York.
NY—Bathlehem Steel ... .... | Lackawanna . - New York.
NY~Bliss & Laughlin Steel ..o BUffalo ..o New York.
NY—Brookhaven National Laboratory .........cccoceccceeriene UPLON e New York.
NY—Burns & Roe, Inc ... Maspeth ....... New Yark.
NY—Carborundum Company ... Niagara Falls ....... New York.
NY—Colanie Site (Nauonal Lead) Colonie (Albany) . New York.
NY—Crucible Stesl Co .. - Syracuse ... New York,
NY—Eiectro Melatlurgrcal ................................................. Niagara Fails .... New York.
NY—Environmenlal Measurements Laboratory ................ | New York ... New York.
NY~—Fairchild Hitler Corporation ................... Farmingdale . hew.York.
NY-—General Astrometals ........ Yonkers ........ Naw York.
NY-—Hooker Electrochemical ....... Niagara Falis New York.
NY—international Rare Metals Reimery ]nc Mt. Kisco ...... .- New York,
NY—ithaca Gun Co ..o, thaca ..., New York.
NY—Lake Ontario Ordnance Works .. Niagara Falls .....ccocoooooeeeveeeieeeens New York.
NY—tinde Air Products ................. Buffalo .......... New York.
NY—Linde Ceramics Plant ... Tonawanaa ............coveeieneiiin e New York.
NY—New York University ... New York ... New York,
NY—Peek Street Facility? ... Schanactady New York.
NY—Radium Chemical Co ....ocvoeveveve NEW YORK oo e New York
NY-—Rensselaer Polytechnic Institute ... | Troy ... New York.
NY—Sacandaga Facility! ... _Glenville ... New York.
NY—SAM Laboratories, Columbia University . New York ... New York.
NY---Seaway Industral Park ..o, Tonawanda .. New York.
NY—Sengca Ammy DEpot ..o Romulus ....... . Naw York.
NY—-Separations Process Research Unit {(at Knolls | Schenetady ........ccvieviminninienins New York.

Lab.}1.
NY—Simonds Saw and Steal Co ........coevviviveiiec e LOCKPOrt oo New York.
NY—Staten [sland Warehouse NeOW YOrK .ot New York.
NY—Sylvania Corning Nudlear Corp. —Baysnde Lab Bayside ... New York.
NY-—Sylvania Corning Nuclear Corp.—Hicksvifle Plant ... | Hicksville ...... New York.
NY—Tianium Alloys Manufacturing ....c....oooinieiennnen Niagara Falls ......cooueiieevmincncns New York.

NY—Trudeau Foundation ............ Saranac Lake ... New York.
NY—University of Rochester A!omlc Energy PrOJect Rochester ..... New Yprk.
NY—LUtica S1. Warshouse .. JR, Buffalo ......... New York.
NY—West Valley Demonstrauon Prolecl West Valley ........occvicniniinnn, New York,
NY—Wolff-Alport Chemical Corp .. Brookiyn ..o New York.
NC—Beryllium Metals and Chemlcal Corp Bessamer City . North Carolina.
NC—University of North Carolina ............. . Chapel Hill ... North Carolina.
OH—Ajax Magnethermic Corp ..... . | Youngstown . Ohia.
OH—AIDa Craft ... e e erans Oxford ....... Chio.
OH—Associated Aircraft Toot and Manufactunng Co ... Fairfieid ..... AWE DOE . Chio.
OH—8& T Matals ...ooveecrerinrareeee v | Columbus AWE ... Chio.
OH—Baker Brothars ... e Toledo ....... Ohio,
OH~—-Batteile Laboratories-—King Avernue ... Columbus AWE BE DOE Chio,
OH—Batielie Laboratories—Woest Jetferson . Columbus .. AWE DOE Chio.
OH—Beryllium Production Plant {Brush Luckey Plam) Luckey ....... BE DOE ... Ohic.
OH—Brush Beryllivm Co, (Cieveland) .. | Cleveland AWE BE .. Chio.
OH—Brush Beryliium Co. (Eimore) . Eimors ... Ohio.
OH—~Brush Beryllium Co. {Lorain) .. Lorain ... Ohio.
OH—Cincinnati Milling Machine Co Cincinnati .. Chio.
OH—Clifton Products Co .....ccneeee Painesvilie . Chia.
Ob—Copperweld Stedi ...........ocoveeoceeenreenn. Warren ...... Ohio,
OH—Du Pont-Grasselll Research Laboratory . ... | Cloveland .. - Ohio,
OH-—Extrusion Plant (Reactive Metais Inc.) ................... | Ashtabuta ..., Ohio.
OH—Feed Materials Production Center (FMF’C) ............. Femald . Ohio.
OH—General Electric Company (Ohto) CmcmnaWEvendaJe Ohia.
OH—Gruen Watch ........eviviirnnneee Norwood .. Ohio.
GH—Harshaw Chemical Co ........ Cleva{and . Ohio.
OH-—Herring-Hall Marvin Safe Co. Hamilton ... Chio,
OH—Horizons, INC e ... | Cleveland .. . Chio.
OH—Ketlering Laboratory, University of Cincinnati .......... Cincinnatl ... Chig.
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Jurisdiction and facility name Location Facility type State
CH—Magnus Brass Co .. v | GlOGINDATT Ohia.
OH---McKinney Tool and Manu1aclunng Co . - | Clavetand ................o...... - - | Ohlo.
OH—bAiteheil S186] CO .o—\vvovviireceereeemsarcveeseeceos e Cincinnali . " ... | Ohio.
OH—Monsanle Chemical Co ., Dayton .......... " Ohig.
OH—Mound Plant . . Miamisburg .. . Ohio.
OH—Painesville Slte (Dlamond Magnesmm Co) .. { Painasvills ... Ohia.
OH—Piqua Organic Moderated Reactor ... .. | Pigqua .o . . 1 Ohio.
OH—Portsmouth Gaseous Diffusion Plant . Piketon ............... . woees | Ohio.
-OH—A. W. Lebiand Machina Tool Co .... voreeremennne. | ClnCinnati Ohio.
OH—Tech-Amn, INC ..ccvvoceeceee . | Milford __..... Ohig.
OH—Tocco Induction Heating DIV .........o.ocoveeeoooov ) Cieveland Chio
OH-=Vulcan Tool Co ... ... | Dayton _...... . -... | Ohia.
OK—Eagle PIEher ..o Quapaw ............ ... | Oklahoma.
OK~Kerr-McGee ... (RO Guthrie ... Oklahoma.
OR—Albany Research Center ... ... | Albany ... Oregon.
OR—wah Chang .. Albany ..., Qragan.
PA—Aeroprojects, Inc West Chester -... | Pennsylvania.
PA—Aliquippa Forge .. v | Aliquippa ... .. | Pennsylvania,
PA—Aluminum Co, of Amenca (Alcoa) (Pennsylvanla) - | New Kensington .. - | Pennsylvania,
PA—Beryllium Corp. of America (Hazlelon] eeee | Hezigton ... .... | Pennsylvania.
PA——Beryllium Corp. of America (Reading} .. ... | Reading ..... Pennsylvania,
PA-—Birdsboro Steel & Foundry .................. ... | Birdsbaora ... Pennsylvania.
PA—C.H. Schnorr .......... Springdale . Penngyivania.
PA—Carnegie Institute of Technoiogy Pittsburgh .. . - | Pennsylvania,
PA—Carpenter Steel Co . ... | Reading ............ " -... | Pennsylvaria.
PA—Chambersburg Engmeenng Co ........... Chambarsburg ........ ... | Pennsyivania.
PA—Foote Minaral Co ... ceeeeeeene | EBSt Whiteland Twp Pennsyivania,
PA—Frankford Arsenal ... .. | Philadaelphia ............ ... | Pennsylvania.
PA—Heppenstall Co ...... Pitisburgh ...... . .... | Pennsylvania,
PA—Jessop Steel Co .. Washington . ... | Pennsylvania.
PA—Kappers Ca., Inc .......... Verona ... - ... | Pennsylvania.
PA—Landis Machine Tool Co ., ... | Waynesboro |, Pennsylvania.
PA—McDarnel Refractory Co ....... ... | Beaver Falls ., - | Pennsyivania.
PA~Nuclear Materials and Equipment Corp (NUMEC) o ApOllO e - | Pennsylvania.
PA—Nuclear Materials and Equ:pmem Corp (NUMEC) .. | Parks Township . Pennsylvania,
PA—Penn Salt Co .. . Phlladelphaa/Wyndmaor . ... | Pennsylvania.
PA-~Philadeiphia Nava! Yard . Philadelphia ................... - | Pennsylvania.
PA—Shippingpan Atomic Power Plant ' Shlppingport .............. ... | Pennsylvania.
PA—Superior Steel CO v, Camegie ....... ... | Pennsylvania.
PA—U.S. Steel Co., National Tube Division McKeasport ... ... | Pennsylvania,
PA—Vitro Manulactunng (Canonsburg) ........... Canonsburg ... E ... | Pennsylvania.
PA-—Westinghouse Atomic Power Dev. Plant . Eas! Pittsburgh . Pennsylvania.
PA—Weslinghouse Nuclear Fuels Division ..... Cheswick ........., Pennsylvania.
PR—BONUS Reactor Plant ...................... Punta Higuera ... ... | Puerto Rico.
PR-—Puerto Rico Nuclear Center .......... Mayaguez ...... ... | Puerto Rico.
Ri—C 1. Hayes, Inc .............. Cranston ..., Rhode Isiand.
SC—Savannah River Site .... Alken ....... South Carolina.
SD—0re Buying Station at Edgemont Edgemont ... ... | South Dakola.
TN—Clarksville Facility .. .. | Clarksvilie ............. . .. | Tennessee,
TN—Manufacturing Sc:ences Corp ...................... - 1 Cak Ridgs ............ ... | Tennassea.
TN—Oak Ridge Gaseous Diffusion Plant (K~25) .. .. | Oak Ridge ... Tennessae,
TN—Oak Ridge HoSpHal ..o .. | Oak Ridge ... Tennessee,
TN—CQOak Ridpe insfitute for Sciance Education .. | Oak Ridge ... Tennessee.
TN—Oak Ridge National Laboratory {(X~10} ....... . | Oak Ridge ... Tennessee.
TN—5-50 Oak Ridge Thermal Ditfusion Plant ... Osak Ridge ... Tennessea,
TN—Vitro Corporation of America (T ennessee) .. - | Qak Ridge ... Tennessea,
TN—W.R. Grace (T ennessee) .................... - | Erwin ... Tennassee.
TN—Y~12 Piant . . Oak Ridgse Tennessee.
TX~AMCOT s Fi. Worth ..... Texas.
TX~—~Mathieson Chemical Co .. Pasadena .., Texas.
TX—Medina Facility ............... ... ] 98N Antonic ..., Texas.
TX—Pantex Plamt ... Amarillo ... Texas,”
TX—Sutlon, Steele and Steele Co ... Dallas ....... Texas.
TX—Texas City Chemicals, Inc ........ Texas City Texas.
UT—Cre Buying Station at Marysvaie Marysvale ..., Utah.
UT—Ore Buying Station at Moab ......... ~{Moab .. .. | Utah,
UT—0Ore Buying Station at Monticello ............................ Monticelio ........... . . .. | Utah.
UT—Ore Buying Station at White Canyon .....o.e..oooo . White Canyon . . . e | Utah,
UT—Uranium Mill in Monticelio ................ . | Monticello ......., . Utah.
VA—BWXT et Lynchburg ....... Virginia
VA—-Thornas Jeﬂerson Nahonal Accalerator Facumy Newport News DOE .. | Virginia,
VA—University of VIrginia ..........coueoeeeeeeeerssn L Chariottesvilie ..... . . | Virginia.
WA-—Hanford .......... Richland ....... . . . 1 Washington.
WA—Pacific Ncnhwesi National Laboralory Richland ...........oococeeioeecnervonin. Washington.



Federal Register/ Vol 63, No. 162/Monday, August 23, 2004/ Notices 51831

Jurisdiction and facility narme Location Facility lype Stale
WV—HMuntinglon POt PIant ... Huntington ..............oceeevviievcecee .. | DOE West Virginia.
Wi—Allis-Chalmers Co ....... West Allis, Milwaukee .... AWE Wisconsin.
WI—A.Q. Smith ..o, Milwaukee ... BE .. Wisconsin.
Wi--Beslay-Welis South Belolt .. AWE Wisconsin.
Wl—General Electric (X-Ray Division) .. Mitwaukea ..... AWE Wisconsir.
Wi aCrosse Beiling Water Reactor ... LaCrosse .... DOE . Wisconsin.
Wi—-Ladish Co ..o, Cudahy ....... BE ... Wisconsin.
WY-—-Ore Buying Station al Crooks Gap ... Crooks Gap ... DOE Wyoming.
WY.—-Ore Buying Station at Riverton ........, ... | Riverton ............ ... | DOE ... - | Wyaming.
MA—Pacific Proving Ground2? _..........c.occvieiveoee... | Marshall Islands oo DOE ... | Marshall islands.

! Consistent with the Act, coverage is limited to activities not performed under {he responsibility

2Pacific Proving Ground includes Bikini Atoll, Enewetak At

(U.5. nuclear weapons lesting activities only).

Issued in Washington, DC, August 17,
20904, -

T.A. Rellow,

Director, Office of Worker Advacacy, Office
of Environment, Safety and Health.

IFR Dac. 04—19228 Filed 8-20—04; 8:45 am}
BILLING CODE B450~-01-F

DEPARTMENT OF ENERGY

Environmental Management Site-
Specific Advisory Board, Nevada

AGENCY: Department of Energy.
ACTION: Notice of open meeting.

SUMMARY: This notice announces a
meeting of the Environmental
Management Site-Spacific Advisory
Board (EM SSAB). Nevada Test Site.
The Federal Advisory Committee Act
{Pub. L. No. 92463, 86 Stat. 770}
requires that public notice of these
meetings be announced in the Federal
Register.

DATES: Wednesday, September 8, 2004,

6 p.m.—8:30 p.m.

ADDRESSES: Bob Ruud Community

Center, 150 North Highway

160,Pahrump, NV.

FOR FURTHER INFORMATION CONTACT: Kay

Planamento, Navarro Research and

Engineering, Inc., 2721 Loses Road,

North Las Vegas, Nevada 89130, phone:

702-6557-9088, fax: 702-295-5300, 8-

mail: NTSCAB®@aol.com.

SUPPLEMENTARY INFORMATION:

Purpose of the Board: The purpose of
the Advisory Board is to make
recommendations to DOE in the areas of
environmental restoration, waste
management, and related activities.

Tentotive Agenda:

* Members of the CAB's Underground
Test Area Committee will provide a
briefing to update stakeholders on
their work related to groundwater
issues at the Nevada Test Site.

* CAB membhers will discuss technical
committee focus areas and activities
completed in fiscal year 2004.

Copies of the final agenda will be
available at the meeting,

Public Participation: The meeting is
open to the public. Written statements
may be filed with the Committee either
before or after the meeting. Individuals
who wish to make oral statements
pertaining to agenda items should
contact Kelly Kozeliski, at the telephone
number listed above. Requests must be
received 5 days prior to the meeting and
reasonable provision will be made to
include the presentation in the agenda,
The Deputy Designated Feders] Officer
is ernpowered to conduct the meeting in
a fashion that will facilitate the orderly
conduct of business. Each individual
wishing to make public comment will
be provided & maximum of five minutes
to present their comments.

Minutes: The minutes of this mesting
will be available for public review and
copying at the Freedom of Information
Public Reading Room, 1E-190, Farrestal
Building, 1000 Independence Avenue,
SW., Washington, DC 20585 between 9
a.m. and 4 p.m., Monday-Friday, except
Federal holidays. Minutes will alsc be
available by writing to Kay Planamento
at the address listad above.

Issued at Washington, DC, on August 18,
2004. _
Rachel M. Samuel,

Deputy Advisory Committee Management
OGfficer.

[FR Doc. 04-19227 Filed 8-20-04; B:45 am)|
BILLING CODE G450-01-P

of the Naval Nuciear Propulsion program.

oll, Johnston (U.8. nuclear weapons lesling activities anly), and Christmas Istand

ENVIRONMENTAL PROTECTION
AGENCY

[OAR-2004--0228, FRi.-7801-5]

Agency Information Collection
Activities: Proposed Collection;
Comment Request; Raporting and
Recordkeeping Activities Associated
With EPA's PFC Reduction/Ciimate
Partnership for the Semiconductor
Industry, EPA ICR Number 1823.03,
OMB Control Number 20600382

AGENCY: Environmental Protection
Agency.
ACTION: Notice,

SUMMARY: In compliance with the
Paperwork Reduction Act {44 UU.5.C.
3501 et seq.), this document announces
that EPA is planning to submit a
continuing Information Collection
Request {ICR) to the Office of
Management and Budget (OMB). This is
arequest to renew an existing approved
collection. This ICR is scheduled to
expire on 11/30/2004, Before submitting
the ICR to OMB for review and
approval, EPA is soliciting comments on
spacific aspects of the proposed
information collection as described
below.

DATES: Comments must be submitted on
or before October 22, 2004.

ADORESSES: Submit your comments,
refarencing docket ID number QAR
2004-0228, to EPA online using
EDOCKET (our preferred method), by e-
mail to a-and-r-Docket@epa.gov, or by
mail to: EPA Docket Center,
Environmental Protection Agency, Air
and Radiation Docket and Information
Center, MC 6102T, 1200 Pennsylvania
Ave., NW., Washington, DC 20460,

FOR FURTHER INFORMATION CONTACT:
Scott Bartos, Office of Atmaspheric
Programs, 6202], Environmental
Protection Agency, 1200 Pennsyivania
Ave.,, NW., Washington, DC 20460:
telaphone number: 202 343-9167; fax
number: 202 343-2208; e-mail address:
bartos.scott@epa.gov.




YUE | energy Bmployees Occupational [liness Compensation Program

Energy Employees Occupational liiness Compensation Program
Home | Health and Salety

Facility List

Page ] of |

There was one record found for the facility: Wolff-Alport Chemical Corp .

Tl::;j:;el Smaller - Normal - Larger - You are Hare: QOE > HSS » HealthSalety > FWSP

1 - Wolff-Alport Chemical Corp

State: New York  Location: Brooklyn
Time Period: AWE 1949-1950; Residual Radiation 1951 ~July 2006
Facility Type: Atomic Weapons Employer

Facility Description: Wolff-Alport Chemical Corporation was under contract with the AEC (#AT-30-1-Gen-
287) for the procurement of thorium containing sludge for stockpiling by the AEC. A March 1949 document
mentions, “current contract expires June 30, 1948 ang will prabably be extended for ancther year. Cast is
approximately $50,000 annually " This same documen! shows that aimost 30,000 pounds of thorium
oxalate sludge was provided lhe AEC that year.,

Duning the period of residual contamination, as designated by the National Institute for Occupational Safety
and Health and as noted in the dates above, employees of subsequent owners and operators of lhis facility
are also covered under the Energy Employees Oceupational lliness Compensation Program Act.

This page was |last updated on May 07, 2007

hutp://www hss.energy.gov/healthsafety/fwsp/advocacy/ faclist/showfacility.cfim

8/23/2007
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ACRONYMS AND ABBREVIATIONS

AGV Alternative Guidance Values

bgs below ground surface

cm? square centimeters

cpm counts per minute

DCGL,, Derived Concentration Guideline Level (average)
DCGLgmc Derived Concentration Guideline Level (elevated measurement comparison)
DDC New York City Department of Design and Construction
DEC New York State Department of Environmental Conservation
DOH New York City Department of Health and Mental Hygiene
dpm disintegrations per minute

DQO Data Quality Objective

EPA U.S. Environmental Protection Agency

ESI Environmental Site Investigation

FSS Final Status Survey

FWACC Former Wolff-Alport Chemical Company

g gram

hr hour

HSA Historical Site Assessment

HVAC Heating Ventilation and Air Conditioning

LBGR Lower Bound of the Grey Region

LSC liquid scintillation counter

m? square meters

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual
MDC Minimum Detectable Concentration

MSKCC Memorial Sloan-Kettering Cancer Center

M micro

m milli

mrem millirem

NIST National Institute of Standards and Technology

NRC U.S. Nuclear Regulatory Commission

PCB polychlorinated biphenyls

PID Photoionization Detector

QA Quality Assurance

QC Quality Control

RAM radioactive materials

ROC Radionuclide of Concern

RSCO Recommended Soil Cleanup Objectives

R Roentgen

SCO Soil Cleanup Objectives

SOR Sum of the Ratios

STARS Spill Technology and Remediation Series

SsuU survey unit

SvVOoC semi-volatile organic compound

TAGM Technical and Administrative Guidance Memorandum
TAL Target Analyte List

ACRONYMS AND ABBREVIATIONS (Continued)
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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 Il 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.

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Sampling, Analysis, and Monitoring Plan
WOL #: 5520-LBA-2-5387 1 1127-1129 Irving Avenue, Queens, NY
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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.

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Sampling, Analysis, and Monitoring Plan
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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 Il 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 11 ESI is to assess the potential presence of subsurface contamination
resulting from former Site operations. The Phase Il 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 Il 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.

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Sampling, Analysis, and Monitoring Plan
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Table 1 - Radionuclides of Concern

Nuclide Name Half-Life Pn_nm_pal Comments So_urce O.f
Emissions Radionuclide
Thorium-
Th-232 232 1.4 E+10yr | Alpha: 4 MeV Monazite Sand
Decay product of
Ra-228 | Radium-228 5.8 yr Beta: 0.06 MeV Th-232
Beta: 1.2-2.1 Gamma energies used
Actinium- MeV, Gamma: 0.2 | to determine presence | Decay product of
Ac-228 228 6.1 hr -1.6 MeV of Th-232 Th-232
Alpha: 5.4 MeV,
Thorium- Gamma: low Decay product of
Th-228 228 19yr abundance Th-232
Alpha: 5.5 MeV,
Gamma: low Decay product of
Ra-224 | Radium-224 3.6 days abundance Th-232
Alpha: 6.3 MeV,
Gamma: low Decay product of
Rn-220 | Radon-220 55 seconds | abundance Rn-220 is a gas Th-232
Alpha: 6.8 MeV,
Polonium- Gamma: low Decay product of
Po-216 216 0.15 second | abundance Th-232
Beta: 0.16 — 0.57
MeV, Gamma: Decay product of
Pb-212 Lead-212 10.6 hr 0.01-0.3 MeV Th-232
Alpha: 6.1 Meyv,
Beta: 1.6 -2.2
MeV, 36% alpha decay to
Bismuth- Gamma: 0.04 — 1.6 | TI-208, and 64% beta | Decay product of
Bi-212 212 60 min MeV decay to Po-212 Th-232
Polonium- Decay product of
Po-212 212 <1second | Alpha: 8.8 MeV Th-232
Beta: 1.3-1.8 Gamma energies used
Thallium- MeV, Gamma: 0.5 | to determine presence | Decay product of
TI-208 208 3 min - 2.6 MeV of Th-232 Th-232
Shown for
completeness of the
decay chain — not Decay product of
Pb-208 Lead-208 stable None radioactive. 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 Il 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 11 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 Il ESI in accordance
with the Draft DER 10 Technical Guidance for Site Investigation and Remediation (DEC, 2002),
and will include the following:

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

e Collection of up to 10 soil samples for laboratory analysis

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

3.2  Step 2: ldentify 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

e 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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e 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.

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

e 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:
e 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.
e To the northwest: Cooper Avenue (far curb of street) to a location even with the building
behind (east of) the Site.
e To the east: up to (but not including) the west wall of the building behind (east of) the Site.

Vertical:
e In buildings, 6 feet above floor level
e 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 cm?.

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 11 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.

411 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 (8175.03) 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 (L0CFR20), “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

Total Removable Total Removable
Agency / Reference (dpm/100cm?)  (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
NYCDOH
8175.03 - Release of 2,500 (Max)
Materials or Facilities 500 (Avg)" 100 0.2 mR/hr’ 1,000
USNRC 10 CFR 20.1402
— dose after
decommissioning < 25 Gamma < 25 mrem/yr =
mrem/yr N/A N/A <0.0125 mR/hr N/A
UMTRCA (EPA) Not listed Not Listed Thorium: 5 pCi/g Not Listed

Notes: 1. Averaged over 1 m?

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 Removable Total Removable
(dpm/100cm?) = (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
0.0125 mR/hr
Chosen DCGL 500 (Avg) 100 gamma 1,000
Soil DCGL (thorium) 5 pCilg 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 Obijectives, 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

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Sampling, Analysis, and Monitoring Plan
WOL #: 5520-LBA-2-5387 14 1127-1129 Irving Avenue, Queens, NY

October 2, 2008



Former Wolff-Alport Chemical Corporation Sampling, Analysis, and Monitoring Plan

5.0 SURVEY DESIGN AND RATIONALE
5.1  Determine Impacted or Non-Impacted.

Avreas 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 Il 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 Il 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:

e 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.

e 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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e 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 Up to 100 m? floor area
Land areas Up to 2000 m?

Class 2
Structures 100 to 1000 m? floor area
Land areas 2000 to 10,000 m?

Class 3
Structures No limit
Land areas 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

Survey Survey Unit | Approx. | Approx.
Unit Description Class (prelim) | area (ft°) | area (m?)
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
A6 Losquadro Large East, 1129B Irving Ave. 2 7,200 669

Losquadro, 1133 Irving Ave. 2 1,600 149
Total 28,325 2,633
Survey Approx. | Approx.
Unit Description of Outside Areas area (ft?) | area (m?)
Sidewalk & road along Cooper Ave. 1 6,500 604
B-1 |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

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.
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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.

55  Scope and Rationale for Phase 11 ESI

The objective of the Phase Il ESI is to determine if there is subsurface contamination resulting
from former Site operations. The Phase Il 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 Il 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

Survey and Sample Type

Survey
Unit
A-1

Survey
Unit
A2

Survey
Unit
A-3

Survey
Unit
A4

Survey
Unit
A5

Survey
Unit
A-6

Notes

100% scan with Nal Detector

Surface scan of accessible areas. Inaccessible
areas may be present due to equipment, material,
and vehicle storage. If there is indication of
contamination in inaccessible areas (elevated
readings near boundaries of those areas), then
make attempts to have the areas made accessible.

Fixed point measurement with Nal
Detector (estimated no. of pts listed)

120

168

204

93

196

352

§' x 5' grid using Nal detector. Use fixed count of at
a minimum of 10 seconds at near contact with floor
surface and at 1 meter.

Alpha fixed point measurements
(estimated number)

10

10

Use Ludlum 43-88 dual phosphor scintillator or
equivalent, with a minimum of 30 seconds at near
contact distance. Areas selected for alpha should
be a combination of random locations and biased
lecations (areas of high gamma radiation level, and
areas such as ledges, shelves, light fixtures)

Alpha smears (estimated number)

10

10

Use Ludlum 43-10-1 alpha-beta smear counter,
'with @ minimum of a one minute count. Areas
selected for alpha should be a combination of
random locations and biased locations (areas of
high gamma radiation level, and areas such as
ledges, shelves, [ght fixtures)

Sub-surface Soil Samples - based on
gamma survey results

Based on gamma survey results, drill an estimated
30 boreholes (actual amount to be determined
based on survey results). Hole to be 20 feet or to
refusal. For each hole, remove cores and place on
Ithe surface. For the entire borehole, perform
downhole gamma logging over the entire length.
Obtain one sample at the location of the highest
downhole gamma reading. Send samples tothe
offsite laboratory, analyze samples via for gamma
spectroscopy, with specific results required for Th-
232. Obtain a contact and 1-meter gamma
scintillation reading at these locations. Utilize
approved procedures (attachments to this SAMP)
for collection, sample handling, and maintaining
custody control of samples. This table estimates 12
samples in inside areas and there are 18 locations
estimated to be located outside of buildings.

Field duplicate of scil samples for
1/20 survey points.

N/A

N/A

N/A

N/A

N/A

N/A

For one sample during sub-surface sampling inside
buildings, collect twice the volume for one sample,
mix, split, then send as a duplicate to the
laboratory. Analyze the same as for other samples.

Field blank for 1/20 samples.

N/A

N/A

N/A

NFA

N/A

N/A

One field blank during sub-surface sampling inside
buildings, taken of scil from area known not to
contain significant quantities of Th-232 - send to
laboratory for analysis.

Phase Il ESI Soil Samples

10 of the 30 total proposed radiological boreholes
will be selected for environmental screening and
soil sampling (6 indoors, 4 outdoors, locations TBD
in field). Soil samples will be analyzed for TCL/TAL.
One (1) laboratory-blind QA/QC duplicate sample
will also be collected. From each boring, a soil
sample will be collected from the 2-foot interval
exhibiting the most evidence of contamination (FID
readings, etc.), or from the interval bridging the
'water table (if encountered). If no obvious signs of
contamination, collect VOC portion from the bottom
of the boring and remaining portion from surface
interval (0-2 feet bgs).

Embedded Pipe Measurements

Survey Unit C-1

Interior pipe contamination and surrounding soil
contamination will be estimated by snaking a
gamma logging detector into the sewer pipe to a
distance of 20 feet or to refusal. Atleast 1 sludge
sample will be collected. If significantly elevated
count rates are found well into the pipe, additional
cabling or use of a gamma spectrometer will be
used to investigate the source of the readings.
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Table 7 — Outdoor Survey Units — List of Required Surveys and Samples

Survey and Sample Type

Survey
Unit B-
1

Survey
Unit B-
2

Survey
Unit B-
3

Survey
Unit C-
1

Notes

100% scan with Nal Detector

NA

il

Surface scan at near ground elevation for areas. Ir ible areas may be
present due to equipment, material, and vehicle storage. Ifthere is indication of
contamination in inaccessible areas (elevated readings near boundaries of those
areas), then make attempts to have the areas made accessible.

Fixed point measurement
with Nal Detector

N/A

N/A

N/A

N/A

The method of survey outside will use a continuous recording of readings to a data
logger with coordination to GPS coordinates. The radiation contour will be at least as
sensitive as a 10" x 10’ radiation contour.

Surface Soil Samples (0-6
inches)- Background
Measurements

N/A

N/A

N/A

NA

Obtain 5 surface samples in unimpacted areas. Unimpacted areas on the Site may be
determined by selecting areas with gamma radiation indistinguishable from
background. Obtain samples from the first 6 inches, and send for analysis of Th-232
and progeny using gamma spectoscopy. Obtain a contact and 1-meter gamma
scintillation reading at these locations. Utilize approved procedures for collection,
sample handling, and maintaining custody control of samples.

Surface Soil Samples (0-6
inches) (no. of samples)

N/A

Obtain surface samples in areas without concrete or blacktop covering. If practical,
obtain 2 samples each from survey units B-1 and B-3. Obtain samples from the first 6
inches, and send for analysis of Th-232 and progeny using gamma spectoscopy.
Obtain a contact and 1-meter gamma scintillation reading at these locations. Utilize
approved procedures for collection, sample handling, and maintaining custody control
of samples.

Field duplicate of soil sampled
for 1/20 survey points.

N/A

N/A

N/A

Collect twice the volume for one sample, mix, split, then send as a duplicate to the
laboratory. Analyze the same as for other samples.

Laboratory Quality Control

N/A

N/A

N/A

N/A

Review the laboratory's Quality Control procedures and ensure that the laboratory
performs at least one matrix spike test during analysis ofthe soil samples.

Sub-surface Soil Samples -
background measurements

N/A

N/A

N/A

NA

Determine 3 areas that are unimpacted. Unimpacted areas on the Site may be
determined by selecting areas with gamma radiation indistinguishable from background
and at a distance of at least 100 feet from known radioactive material use. Obtain
samples from 0-2 feet, 8-10 feet, and at the location ofthe highest downhole gamma
reading. Analyze sample for gamma spectroscopy, with specific results required for Th-
232. Obtain a contact and 1-meter gamma scintillation reading at these locations.
Utilize approved procedures for collection, sample handling, and maintaining custody
control of samples.

Sub-surface gamma logging -
background measurements

N/A

N/A

N/A

For a 10 foot deep borehole, perform downhole gamma logging over the entire 10 feet.
Log results every 6 inches. Use a Ludlum 44-62 detector or equivalent.

Field duplicate of soil sampled
for 1/20 survey points.

N/A

N/A

N/A

NA

For one sample during sub-surface background sampling, collect twice the volume for
one sample, mix, split, then send as a duplicate to the laboratory. Analyze the same as
for other samples.

Sub-surface Soil Samples -
based on gamma survey resultg

4

N/A

Based on gamma survey results, drill an estimated 30 boreholes (actual amountto be
determined based on survey results). For each hole, obtain one sample at the location
of the highest downhole gamma reading. Fora 10 foot deep borehole, perform
downhole gamma logging over the entire 10 feet. Obtain samples from 0-2 feet, 8-10
feet, and at the location of the highest downhole gamma reading. Analyze sample for
gamma spectroscopy, with specific results required for Th-232. Obtain a contact and 1-
meter gamma scintillation reading at these locations. Utilize approved procedures for
collection, sample handling, and maintaining custody control of samples. This table
estimates 18 samples in outside areas and there are 12 locations estimated to be
located within buildings.

Field blank for 1/20 samples.

N/A

N/A

N/A

NA

During collection of sub-surface samples, obtain 1 field blank, taken of soil from area
known not to contain significant quantities of Th-232 - send to lab for analysis.

Phase |l ES| Soil Samples
(Non-Radiological)

NA

10 of the 30 total proposed radiological boreholes will be selected for environmental
screening and soil sampling (6 indoors, 4 outdoors, locations TBD in field). Soil
samples will be analyzed for TCL/TAL. One (1) laboratory-blind QA/QC duplicate
sample will also be collected. From each boring, a soil sample will be collected from
the 2-foot interval exhibiting the most evidence of contamination (PID readings, stc.), or
from the interval bridging the water table (if encountered). If no obvious signs of
contamination, collect VOC portion from the bottom of the boring and remaining portion
from surface interval (0-2 feet bgs).

Phase || ES| Grounchvater
Samples

TBD

NA

One (1) groundwater sample will be collected from a deep exploratory boring to an
anticipated maximum depth of 50 feet bgs (location TBD). The one (1) sample will be
submitted for full TCL+30 and TAL metals analysis (metals both unfiltered and filtered
at the lab). For QAJ/QC, one trip blank sample will be sent with the groundwater sample
for VOCs analysis.

Embedded Pipe
Measurements

N/A

N/A

N/A

Interior pipe contamination and surrounding scil contamination will be estimated by
snaking a gamma logging detector into the sewer pipe to a distance of 20 feet or to
refusal. Atleast 1 sludge sample will be collected. If significantly elevated count rates
are found well into the pipe, additional cabling or use of a gamma spectrometer will be
used to investigate the source of the readings.

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
Active

Area Radiation Sensitivity &
Detector / Instrument  Detector Type (cm?) Uses

Beta-gamma scans for
contamination (e.g.,
Ludlum 44-9 Geiger-Mueller 15 drilling equipment)
Gamma Scintillation*
(Ludlum 44-10 or 44- Exposure Rate
62 or Ludlum 19) Meter N/A Gamma Exposure Rates
Alpha / beta surface
Dual Phosphor scans and fixed-point
Ludlum 43-89 Scintillator 100 measurements
Alpha / beta wipe test
Dual Phosphor counter for removable
Ludlum 43-10-1 Scintillator N/A contamination
Durridge Rad-7 Radon | Alpha Real-time survey for
Monitor spectrometer N/A 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” Nal), and for downhole gamma, in order to minimize hole
size and waste creation, Ludlum 44-62 Nal probe or equivalent will be used (1/2” diameter x 1”
Nal).

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 cm® 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 cm? 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" Nal 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)
Nal 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 cm? 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),

X1 — X
RPD:Mxloo%

Yo (X1 + X2)

where X; and X; 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,

R-U
J—IX1OO%

% recovery = S

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.

7.25 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 S;. 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]:

12

Si=d (bi)

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 = S;x (60 /1)

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 Nal(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 Nal detector):

=  bi= (7166 cpm) x (1 sec) x (1 min/60 sec) = 119 counts
1/2
= MDCR=(1.38) x (119) /(1 sec) x (60 sec/1 min) =905 cpm

1/2
=  MDCRsurveyor =905/ (0.5) =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) x (4 sec) x (1 min/60 sec) = 478 counts

= MDCR =(2.48) x (478) 1/2/ (4 sec ) x (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 Nal probe, the greater of the calculated MDCRsurveyor Values is 1,280 cpm above
background. This would then be the value chosen for the MDCRsurveyor Wwhen using the 2x2 Nal
probe.

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

= Scan - 2x2 Nal detector 1.4 pCilg
= Stop (4 sec) — 2x2 Nal detector 1.2 pCilg

When actual background readings are obtained, the MDC will be calculated using the above
methodology.
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ACRONYMS AND ABBREVIATIONS
cm?  square centimeters

cpm  counts per minute
DCGLy, Derived Concentration Guideline Level (average)

DCGLgmc Derived Concentration Guideline Level (elevated measurement
comparison)

DDC New York City Department of Design and Construction
DEC New York State Department of Environmental Conservation
DOH New York City Department of Health and Mental Hygiene
dpm disintegrations per minute

DQO Data Quality Objective

EPA U.S. Environmental Protection Agency
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FSS  Final Status Survey

g gram

hr hour

HSA Historical Site Assessment

HVAC Heating Ventilation and Air Conditioning

LBGR Lower Bound of the Grey Region

LSC liquid scintillation counter

m?  square meters

MARSSIM  Multi-Agency Radiation Survey and Site Investigation Manual

MDC Minimum Detectable Concentration

MSKCC Memorial Sloan-Kettering Cancer Center
micro

m milli

mrem millirem

NIST National Institute of Standards and Technology

NRC U.S. Nuclear Regulatory Commission

QA  Quality Assurance

QC  Quality Control

RAM radioactive materials

ROC Radionuclide of Concern

R Roentgen

SOR  Sum of the Ratios

SU  survey unit

WP Scoping Survey Work Plan
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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.

20 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.

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Site Investigation HASP
WOL #: 5520-LBA-2-5387 Page 3 of 50 1127-1129 Irving Avenue, Queens, NY
. October 1, 2008



Former Wolff-Alport Chemical Corporation Site Investigation HASP

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.

Louis Berger & Associates, P.C.

DOC PROJECT MO BEGH200E03) ‘WAL ND. S4I0-LBA-2-8207

SITE PLAN: AERIAL IMAGE
|FoRMER WOLSF-ALPORT CHEMICAL CORPORATION
SITE MVESTIZATION HAZF

#127-193% IRVING AVENUE, QUEENE, NY
F] [E3 ] FFTSF Ay
Raet| DATE: 100808 | FIBURE: 1

Sourse: USDA-F2A National Agriculturs Imagery Program (NAF), 2008

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-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 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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40 PROJECT ORGANIZATION AND RESPONSIBILITY

4.1 Project Safety Personnel and Contractors

Project health and safety personnel are listed below.

Project Manager
Name:
Work Telephone:
Mobile:

Corporate Health and Safety Manager

Name:
Work Telephone:
Mobile:

Project Safety Officer (PSO)
Name:
Work Telephone:
Mobile:

Project Health Physicist

Name:
Work Telephone:
Mobile

Laboratory Analysis

Drilling

Rhine Almonacy
212-612-7951
973-418-1267

Brian Murphy
212-612-7900
484-788-9673

Joshua Cupriks
212-612-7954
646-772-2261

Dennis Quinn
845-223-1960
845-891-5761

CoPhysics Corporation
1 Commercial Dr.
Florida, NY

Attn: Theodore Rahon
office: 845-783-4402
mobile: 914-260-1293

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:

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

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

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

e 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.

e Indoor and outdoor surface exposure rate scans

e Radon/thoron gas measurement
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e Long-term (3-month) radon/thoron gas measurements.
e Surface alpha/beta activity measurements
e Downhole gamma logging

e 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:

e Heat stress (high ambient temperature)
e Cold (Hypothermia)

e Noise

e Slip, Trip and Fall

e Equipment Operation

e Electrical

e Utility avoidance (overhead and underground)
e Vehicular Traffic

e Falling objects

e Biological hazards

e Radiation hazards

e Excavation/trenching/shoring

e Ergonomic hazards

e 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:

e 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

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

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

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

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

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

e 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:

e Safety and health risk / job hazard analysis

e Use of PPE and requirements of 29CFR1920.132

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

e Safe use of engineering controls and equipment

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

e Procedures for environmental monitoring, site control and decontamination
e Emergency response plans
e 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:

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

e Personal protective clothing: function, donning/doffing, frisking
e Personal hygiene

e Environmental monitoring

e Decontamination procedures

e Respirators: selection, use, care

e Site control and work zone designations

e General safety concepts

e Emergency recognition and prevention

e Heat stress

e Signs and symptoms of over exposure to site specific chemical hazards
e Hazard communication

e Emergency response plan

e Site contingency plans

e Excavation safety

e Ergonomic hazards including proper lifting techniques

e 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:

e 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

e Explanation of that firm's labeling system
e 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:

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

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

e 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

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

e 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:

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

e An explanation of the labeling system other contractors are using

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

e 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:

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

e 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

e 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

e 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
Estimated Actual Temperature Reading (°F)
WindSpeed | 50 | 40 | 30 | 20 [ 10 [ 0 | 10| 20 [ -30 | -40 | 50 | -60
(mph) Equivalent Chill Temperature (°F)
Calm 50 40 30 20 10 0 .10 20 | 30 -40 50  -60
5 48 37 27 16 6 -5 -15 | -6 -36  -47 57  -68
10 40 28 16 4 -9 33 46 58 -83 -9
15 36 22 9 -5 -18 45 58 -712 | -85 99 -112
20 32 18 4 -0 | 25 -39 53 -82 9% 110 -121
25 30 16 0 -5 29 -4 59| 74 88 104 -118 133
30 28 13 -2 18| 33 48 63 | -79 94 -109 -125 -140
35 27 1 4 20| -3% 51 67| -82 -98 -113 -129 -145
40 26 10 6 21| -37 53 69 | -85 -100 -116 -132 -148
(Wind speeds Increasing Danger:
>40 mph | Little Danger: Maximum danger [ Danger from freezing of| Great Danger: Flesh may freeze within
have little of false sense of security. exposed flesh within 30 seconds.
additional one minute.
effect) Trench foot and immersion foot may occur at any point on this chart.

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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e Cold, pale skin appearance, shivering, and goosebumps

e 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:
e Moving to a protected area
e Removing wet or damp clothing and changing into dry clothing
e Drinking warm fluids

e 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/m*® 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:

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

e 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

e 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

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

e 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

e 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

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

e 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

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Site Investigation HASP
WOL #: 5520-LBA-2-5387 Page 26 of 50 1127-1129 Irving Avenue, Queens, NY

October 1, 2008



Former Wolff-Alport Chemical Corporation Site Investigation HASP

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:

8.3

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

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:

e MiniRAE photoionization detector (PID)
e Oxygen/combustible gas indicator (CGI)
e Miniram Dust Monitor

e 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/m? 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/m?® 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/m?® 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/m® 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 | Background to 500 pR/h -Continue monitoring
meter
500 uR/h to 2 mR/h -Continue monitoring
-Notify Certified Health Physicist
Greater than 2 mR/h -Cease all activities and withdraw from
work area

- Notify Certified Health Physicist

MiniRAE PID 0 ppm to background - Use Level D protective equipment
(volatile organics) - Continue monitoring

Background to 5 ppm above | - Use Level C protective equipment*
background sustained for at | - Continue monitoring
least 15 minutes.

Greater than 5 ppm above - Cease all activities and withdraw from

background sustained for at | work area

least 15 minutes. - See Emergency Response Procedures
Miniram Model PDM-3 Greater than 0.3 mg/m’ - Upgrade to full-face respiratory
(real-time particulate dust) | sustained for at least 10 protection

minutes. - Implement proper engineering controls
Oxygen Combustible Gas Greater than 10% of the -Cease all activities and withdraw from
Indicator (CGI) Lower Explosive Limit work area until adequately ventilated

(LEL) for methane

Oxygen less than 19% or -Cease all activities and withdraw from

higher than 23.5% 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:

e 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

e 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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e 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:

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

e An exit area for decontaminated personnel, materials and equipment from the
CRZz

e An area for location of Support Area facilities
e 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:

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

e 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:

e 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

e 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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e 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.

e 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

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

e 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

e 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

e 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

e 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.

e 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

e 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

e 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

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

e 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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e 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
Total Removable Total Removable
(dpm/100cm?)  (dpm/100cm?) (dpm/100cm?) (dpm/100cm?)
Agency / Reference
NYCDOH
2,500 (Max)
§175.03 - Release of
Materials or Facilities 500 (Avg)* 100 0.2 mR/hr? 1,000
Notes: 1. Averaged over 1 m?

2. Measured at 1 cm from the surface

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Site Investigation HASP
WOL #: 5520-LBA-2-5387 Page 34 of 50 1127-1129 Irving Avenue, Queens, NY
. October 1, 2008



Former Wolff-Alport Chemical Corporation Site Investigation HASP

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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e A decontamination pad 10% larger in area than the largest piece of heavy
equipment that will be used on the site

e Decontamination water collection system
e 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

Eye Wash

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

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:

e 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

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

e 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

need assistance

— Hands on top of head

—  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.

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Site Investigation HASP
WOL #: 5520-LBA-2-5387 Page 38 of 50 1127-1129 Irving Avenue, Queens, NY
. October 1, 2008



Former Wolff-Alport Chemical Corporation Site Investigation HASP

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:

e Potential for heat stress
e Inclement weather-related working conditions
e Limited visibility

e 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:

e 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

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

e 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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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.

11.10Fire 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.

DDC Project # BEGS2008007 Former Wolff-Alport Chemical Corporation Site Investigation HASP
WOL #: 5520-LBA-2-5387 Page 42 of 50 1127-1129 Irving Avenue, Queens, NY
. October 1, 2008



Former Wolff-Alport Chemical Corporation Site Investigation HASP

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:

e Drums and containers will be labeled indicating their contents
e Drums will be inspected prior to moving to ensure their integrity
e The amount of drum movement will be minimized to the extent practical

e 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:

e A chronological history of the incident

e Facts about the incident and when they became available

e Title and names of involved personnel

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

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

e Environmental measurements

e Potential exposures of site personnel

e 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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e 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

e 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

e 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 Al - SAFETY WORK PERMIT

Page 1of 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

FINAL SAFETY CHECKLIST:

NOTES:

Personnel Logged-in

Site-Specific Training

PPE lIssued

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). | 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 TIME TIME SURVEY TIME TIME SURVEY
START/END IN ouT RESULTS IN ouT 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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.1 .1 New York City Department of Design and Construction
Final Radiological Scoping Survey

BRAL YORK CITY DEPABTRBIS OF Former Wolff-Alport Chemical Corporation Site - Queens, NY
APPENDIX |
DEVIATIONS BETWEEN SAMP AND FINAL RADIOLOGICAL SCOPING SURVEY
REPORT
Louis Berger & Assaoc., P.C. August 23, 2010
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Deviations between SAMP and Final Radiological Scoping Survey Report

No. Sseilt\i/loz Deviation Response
The origina 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,
Sewer line not snaked using a | manholes were surveyed with a Nal scintillation probe, and samples were taken where solid
gamma probe, but manhole | sample material was available. Since the drop-out of material from the FWACC site would be
1 3.4.2 surveys were taken, and samples | expected to occur in manholes, this was considered to be a reasonable aternative. The extent
collected. of manhole evaluation somewhat exceeded the origina estimate, and there was not impact on
the results and conclusions of the survey.
. . Due to the difficulties in obtaining access agreements and the relocation of materials into the
The completion of the Scoping | yard area (crane parts), the onsite work was spread out over an extended period of time, so that
Survey and report were originaly | the 6 month schedule was not met.
2 34.2 scheduled within 6 months after
commencement of onsite work.
Since the Site elevation is approximately 75-65 feet above means sea level (amdl), 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
Groundwater sample not the wells was reported to be dry at depths of 28.3 and 37.0 feet bgs. During LBA’s Phase |1
3 552 collected due to hydrology and ESI, awell was observed on the south corner of the intersection of Cooper Avenue and Irving
~ topography limitations. 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 aso attempted to
obtain a groundwater sample from boring B-1D during the Phase |1 ESI at 27 feet bgs (stopped
due to refusal); however, no groundwater was encountered.
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.
Real Time Radon-Thoron was not Instead, wide dispersion of contamination beneath floor slabs was found to be present.
. e Therefore, long-term radon/thoron detectors were used to assess personnel exposure instead of
4 6.1.5 performed using a "sniffer”.

the sniffing technigue for equipment assessment. There is no impact on the results and

conclusions of this survey.

Deviations between SAMP and Final Radiological Scoping Survey Report

Page 1 of 2




Deviations between SAMP and Final Radiological Scoping Survey Report

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
Background soil sampleswere | additional time and materials for actual site measurements which had been significantly
5 Table 6 not obtained at/near the site. delayed due to access difficulties. Because this survey was not a fina 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.

An additional Survev Areawas The shops named Primo Flat Fix, Mini Shop and K & M Auto Repair were found to be
Figure5-1 2dd edey physically separated and different than the other nearby survey areas therefore they were
and Table 4 incorporated into an additional area A-7.

Deviations between SAMP and Final Radiological Scoping Survey Report
Page 2 of 2
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