
From: Komp, Greg R Mr CIV USA HQDA ASO
To: Cherry, Robert CIV USA IMCOM HQ; Michalak, Paul
Cc: Orlando, Dominick
Subject: RE: ACTION: Palmyra, NJ (UNCLASSIFIED)
Date: Tuesday, November 08, 2011 7:37:43 AM
Attachments: frnkfordmfr.pdf

NRC Frankford Term 8-03.pdf
Burlington News on explosives in NJ.doc

Classification: UNCLASSIFIED
Caveats: FOUO

This issue came up several years ago.  The State of New Jersey made
inquiries in the April 2008, Ms Jenny Goodman was the POC for the state.
I've attached an article from the Burlington News, unfortunately it is not
dated, but I think it was around this time.  

Also attached is a USACE report on Frankford Arsenal and Palymra. 

I'm sure you looked at it during the previous activities this year, but I
included the letter terminating Frankford Arsenal after the ORNL review
indicated that SUB 0459 was not closed out with sufficient records.   

-----Original Message-----
From: Cherry, Robert CIV USA IMCOM HQ
Sent: Monday, November 07, 2011 4:04 PM
To: Michalak, Paul
Cc: Orlando, Dominick; Komp, Greg R Mr CIV USA HQDA ASO
Subject: RE: ACTION: Palmyra, NJ (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: FOUO

Paul,

I will look into this. The time-line below is confusing, as you say.
According to the Fort Dix ASR, the M101 testing for Frankford occurred to a
small extent (less than 50 rounds) at Fort Dix. The article may be
discussing other rounds in the Davy Crockett weapons system.

Bob

Bob Cherry
IMCOM Radiation Safety Staff Officer
210-466-0368
Cell 210-313-0952 (weak or no signal in office)

US Army Installation Management Command
ATTN: IMSO/301 
Building 2261
2405 Gun Shed Road
Fort Sam Houston, Texas 78234-1223

-----Original Message-----
From: Michalak, Paul [mailto:Paul.Michalak@nrc.gov]
Sent: Monday, November 07, 2011 2:55 PM

mailto:greg.komp@us.army.mil
mailto:robert.cherry@us.army.mil
mailto:Paul.Michalak@nrc.gov
mailto:Dominick.Orlando@nrc.gov
mailto:Paul.Michalak@nrc.gov



 


 
DEPARTMENT OF THE ARMY 


BALTIMORE DISTRICT, CORPS OF ENGINEERS 
10 SOUTH HOWARD STREET 
BALTIMORE, MD 21203-1715 


July 15, 2008 
REPLY TO 
ATT


 
ENTION OF 


CENAB-EN-HI      
 
MEMORANDUM FOR RECORD 
 
SUBJECT:  Review of Frankford Arsenal, PA - Radioactive Materials Use and Potential Impact 
to Formally Used Firing Ranges in Palmyra, NJ (Site No. C0NJ1037)   
 
1. A review of Frankford Arsenal historical records and research into the Army’s use of 


depleted uranium ammunition (DU) found no evidence that DU ammunition or projectiles 
containing DU were fired or disposed of at Palmyra, NJ.   


 
2. Thorough reviews of available records support the conclusions that radiological activities 


at Frankford Arsenal did not impact the Palmyra Site.  Significant items considered are 
described below.   


 
• Use of the Army firing ranges at Palmyra, NJ stopped shortly after World War II, and during 


the 1950’s a drive-in movie theatre was built over the firing range area.   
• DU containing ammunition (specifically the Davy Crockett spotter round) was not fielded 


until 1961.  
• Radioactive materials used at Frankford Arsenal were disposed of at commercial off-site 


licensed disposal facilities.  
• The Nuclear Regulatory Commission terminated the radioactive material license for the 


Frankford Arsenal site in 1981 and released it for unrestricted use in compliance with criteria 
at that time.   


• Due to insufficient records from the 1981 closure, the Nuclear Regulatory Commission 
requested a review of the Frankford Arsenal radiological activities.  A Historical Site 
Assessment (HSA) was performed by Cabrera Services in 2001 and provided no evidence of 
DU use or disposal at Palmyra, NJ. (See Enclosure 1 – HSA)  


• Subsequent confirmatory decommissioning radiation surveys conducted in 2003, meeting the 
new NRC cleanup criteria, found no contamination above limits for unrestricted use at the 
Frankford Arsenal Site. (See Enclosure 2 – NRC Release of Property to Current Standards) 


 
2.  Please contact Hans Honerlah at 410-962-9184 if there are additional questions concerning 
the potential radiological impact from the Frankford Arsenal Site. 


  1
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1.0 GLOSSARY 


AEC Atomic Energy Commission 
DOD Department of Defense 
DU Depleted Uranium 
FA Frankford Arsenal 
FSS Final Status Survey 
GAO US General Accounting Office 
HSA Historical Site Assessment 
IAEA International Atomic Energy Agency 
NRC Nuclear Regulatory Commission 
Ci Curie 
µ micro (10-6) 
m milli (10-3) 
pico 10-12  
ORNL Oak Ridge National Laboratory 
RCOPC Radiological Contaminants of Potential Concern 
10CFR20 Code of Federal Regulations, Title 10, Part 20, “Standards for the 


Protection Against Radiation.” 
USACE United States Army Corps of Engineers 
USATHAMA US Army Toxic and Hazardous Materials Agency 
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2.0 EXECUTIVE SUMMARY 


The Frankford Arsenal (FA) has a long and distinguished history serving the armament needs of 
the U.S. military.  The site is located near the intersection of Tacony Street and Interstate 
Highway 95, in Philadelphia, Pennsylvania.  During its existence, FA has seen widely varied 
activities and has had its mission adjus ted routinely based on America’s military requirements.  
During portions of its history, FA has been the site of radioactive material use in pursuit of its 
designated mission goals.  The U.S. Nuclear Regulatory Commission (NRC), and its predecessor 
agency, the Atomic Energy Commission, licensed a portion of this material.   
 
Upon its decommissioning in the late 1970s and early 1980s, a large scale decontamination and 
decommissioning project was carried out at FA, in part to remove the remaining radioactive 
material inventory and release the facility’s buildings for economically beneficial reuse.  While 
the project entailed much more than radioactive material cleanout, activities related to other 
hazards (e.g., chemicals, munitions, etc.) are beyond the scope of this assessment. Following 
post-cleanout surveys, remaining NRC licenses were terminated and the property was transferred 
to the public sector for economically beneficial reuse.  The current owner of a majority of the 
property is a private corporation, Hankin Management Company, which operates the site as the 
Arsenal Business Park. 
 
In 1989, the U.S. General Accounting Office directed the NRC to reexamine license terminations 
to determine if sufficient data had been collected to support the license terminations and site 
releases.  FA was one such case the NRC reviewed, eventually determining that the FA site 
required additional review (Ref. 042).  The U.S. Army Corps of Engineers is reviewing the case 
and collecting a complete set of historical data to determine the most effective methodology to 
proceed.  This historical site assessment (HSA) represents a part of that effort. 
 
To complete this assessment, extensive review of historical documentation related to both 
operations and clean-up activities at FA was carried out.  Over 150 documents were reviewed 
with emphasis on building identification, radioactivity use and storage, and release survey 
documentation.  A database was developed containing a master building list along with 
supporting references associated with each building to assist in the investigation.  The database is 
included in tabular form in Appendix B of this report. 
 
106 buildings were selected from the documentation and evaluated to determine if they were 
potentially affected by the radioactive operations at Frankford Arsenal.  56 were determined to 
be “Impacted,” meaning additional surveys would be necessary to assure that the buildings were 
properly released.  14 of these 56 buildings had previously been surveyed and released, and most 
of these had verification by the NRC.  Of the remaining 42 buildings, 22 have been demolished, 
and 20 are still standing.  For the buildings and the sites of the demolished buildings, survey 
priorities have been assigned based on the likely for residual contamination to be present. These 
priorities are “High,” which recommends to 20-30% scan survey (8 buildings); “Medium,” 
recommending a 5-10% scan survey (4 buildings); and “Low,” which recommends use of visual 
inspections and professional judgment prior to assigning scope of scan surveys (29 buildings). 
These values add up to only 41 as Building 439 was grouped into the larger “400 Area.” 
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3.0 FRANKFORD ARSENAL SITE HISTORY 


3.1 Overview of Radiological Operations  


Historically, the first radioactive material used at the Frankford Arsenal was radium in the 
1940's.  Depleted uranium (DU) became the predominate radionuclide used at FA during the 
1950’s and was used in the fabrication and testing of explosive devices.  Other isotopes were 
used in luminous instrument research including tritium (hydrogen-3), promethium-147, radium-
226 and krypton-85. Tritium gas sources sealed in glass tubes were the most recent self- luminous 
sources used. Radioisotopes were also used for environmental testing, optical shop work, 
radioisotope laboratory, counting room, and the watch lab. 
 
During closeout operations, some of the sealed sources and/or devices were transferred to other 
licensees.  The remainder of the licensed material was documented as having been disposed of as 
radioactive waste. 
 


3.2 Chronology of Decontamination Activities at FA 


With the cessation of operations, it became necessary to begin the process of removing residual 
radioactive and other hazardous materials from the FA site and preparing the site for release for 
unrestricted use.  In June 1977, the office of the U.S. Army Toxic & Hazardous Materials 
Agency (USATHAMA) assumed technical direction for the decontamination and cleanup of FA 
(Ref. 003).  As a first step, USATHAMA conducted a records search during June and July 1977.  
The records search revealed several site areas in which radiological concerns existed, including 
buildings that had or were suspected to have residual radiological contamination from former 
operations.   
 
The Department of the Army selected a combined in-house / contractor approach to 
decontamination and decommissioning activities and, in October 1977, authorized funds for the 
survey and assessment phase of the project.  The Arsenal was divided into four physical areas for 
the survey (A,B,C,D).  Area “A”, a 10-acre tract located in the westernmost area of FA with 26 
buildings, was certified for free-release in November 1977 by an internal Department of Defense 
(DOD) technical team.  Area “B” was partially released by the same DOD technical team in 
December 1977 as well (26 buildings out of 46).  The DOD teams did not evaluate areas “C” and 
“D” (Ref. 003). 
 
In March 1978, USATHAMA awarded a contract to Battelle Columbus Laboratories to perform 
radiological surveys of buildings, sumps, vents and sewers at FA (Ref. 003).  The results of this 
survey/report confirmed that a number of buildings were contaminated.  In February 1979, the 
Army approved the recommendation to clean up the Arsenal for release for unrestricted use.  
USATHAMA awarded a contract to Rockwell for on-site decontamination and cleanup in 
September 1979. 
 
The decontamination and cleanup program was organized in three phases.  Phase I was used to 
demonstrate the effectiveness of various decontamination and cleanup methods.  Phase II 
involved the generation of Standard Operating Procedures (SOPs) required to control and direct 
the Phase III operations, during which the actual decontamination and cleanup of FA was slated 
to occur. 
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The Battelle survey indicated the presence of three types of contaminants: (1) heavy metals, (2) 
minute quantities of explosive residues, and (3) low-level radiological contamination. (Note that 
discussion of the first two contaminants is beyond the scope of this document.)  The radiological 
contamination resulted from the use of DU in the development of armor-piercing projectiles 
along with the use of other nuclear materials. 
 
In 1989 (Ref. 052), the General Accounting Office (GAO) raised concerns about the 
decommissioning of the sites formerly licensed by the AEC and its successor, the NRC.  In its 
response, the NRC agreed to reexamine the files of the terminated licenses.  The NRC 
subsequently contracted with the Oak Ridge National Laboratory (ORNL) to review all docket 
files for material licenses terminated before 1965 to verify that all sites had been properly 
decommissioned.  NRC subsequently contracted with ORNL to review all docket files for 
materials licenses terminated before 1985.  ORNL reviewed each terminated license file and 
scored it according to a system designed to identify facilities that require additional review by 
the NRC staff.  Files that indicated that licensed material may have been used at particular 
facilities but that did not include adequate final survey records for those facilities were identified 
for additional review.  The review by ORNL identified License No. SUB-01339 as a file 
describing a site which required additional review.  This review of past NRC licensing and 
inspection documentation revealed an additional 19 buildings where radioactive material was 
used.  The NRC does not have any records demonstrating that these 19 buildings met NRC 
criteria for release for unrestricted use.  This discrepancy in lack of NRC documentation serves 
as the basis for this HSA. 
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4.0 HISTORICAL SITE ASSESSMENT METHODOLOGY 


This section describes the development methodology and decision criteria for of the Frankford 
Arsenal Historical Site Assessment project. 


4.1 Approach and Rationale 


The purpose of the radiological HSA is to collect and organize information describing 
radiological activities at FA from the onset of the first radioactive material license until cessation 
of operations.  At this stage in the process, the goal is to determine whether there is sufficient 
post-closure radiological data to support release of the FA site for unrestricted use.  To achieve 
this goal, a systematic approach was developed for screening the FA buildings and land areas 
into “risk categories.” Each based on its probability of being radiologically impacted.  Each 
building was screened using the questions found in the decision tree in Figure 1 and assessed a 
category. The categories chosen and explanations for each are shown in Table 1. 
 


Table 1.  HSA Building and Facility Categories  


Non-Impacted There is a very low probability that building/area was impacted 
radiologically during FA operations. 


No Survey Needed Records indicate that area was used for radiological operations or 
storage, but survey records exist documenting decontamination 
and/or free release. 


Additional Surveys Needed Records indicate that area was used for radiological operations or 
storage. However, survey records either could not be found or are 
incomplete. 


 
A list of all FA buildings and land areas under consideration is included as Appendix A.  If 
sufficient historical data exists to support the release of the facility for unrestricted use, then no 
additional surveys are recommended.  If data gaps exist, additional radiological investigations 
may be required to fill the gaps. If there are data gaps for a building that is no longer present, the 
historical radioactive material use for that building will be evaluated, and recommendations will 
be made for surveys at the site where the building had stood.   
 
Three different types of scoping surveys are recommended, depending on the extent of 
information required to satisfy applicable release criteria.  Explanations of the three survey types 
are provided in Table 2. 
 


Table 2. Description of Recommended Survey Types for Buildings and Facilities 


High Priority Records indicate radiological operations were performed there but little or no 
survey or release data is available. Recommend 20-30% scoping survey of 
potentially impacted areas. 


Medium Priority Records indicate that some radiological surveys were performed but vital aspects 
are missing, such as soil samples at depth, incomplete nuclide information, etc. 
Recommend 5-10% scoping survey of potentially impacted areas. 


Low Priority Records indicate that facility appears to be “clean” but extent or quality of 
existing survey data is insufficient to support release. Recommend visual survey 
of the areas and use of professional judgment prior to any actions. 


 







Frankford Arsenal Historical Site Assessment   


 
 PAGE  8 OF 92 


 


1 - Based on release criteria at the time of release:
Reference #023A - Surface contamination levels (NRC 1975)
Reference #003 - Soil cleanup level of 35 pCi/g. Rockwell Report No. DRXTH-FS-CR-80085 (1981).


2 - Current Release Criteria are considered to be as follows:
10 CFR20 Subpart E (25 mrem/yr)


Facility is not impacted, 
and  additional surveys 


are not needed.
NO


YES


Facility is impacted
Determine nuclides and 
license termination date.


Review license records and other 
documentation.  Was the facility 
involved in use, storage, or transport of  
rad material?


Is survey information of the facility 
available?


YES


NO


Do the results indicate acceptable 
release based on the standards 
used at the time of release? (1)


YES


 Do the results indicate that the 
release of the facility is likely to 


have met current standards? (2)


NO


 A survey plan must be developed 
based on the quality and quantity of 


existing survey documentation


NO


YES


 Additional release surveys 
are not needed.


Note: If the building has been 
demolished, consider surveying 
the site of the former building 
as appropriate.


 
Figure 1.  Decision Tree Used to Categorize Buildings and Facilities 
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4.2 HSA Boundaries 


4.2.1 Spatial Boundaries 


The study is limited to the property boundaries that defined the former FA property during its 
operations. 


4.2.2 Radiological Contaminants of Potential Concern 


The radiological contaminants of potential concern (RCOPC) are those present on FA’s various 
radioactive material licenses.  A list of RCOPC’s is shown in Table 3. 
 


Table 3.  Radioactive Contaminants of Potential Concern (RCOPCs) 


Americium-241 
Cadmium-109 
Carbon-14 
Cesium-137 
Cobalt-60 
Hydrogen-3 (tritium) 
Iron-55 
Iron-59 
Neptunium-237 
Nickel-63 
Phosporus-32 
Polonium-210 
Promethium-147 
Radium-226 
Ruthenium-106 
Silver-110m 
Strontium-90/Yttrium-90 
Sulfur-35 
Thallium-204 
Thorium (natural) 
Uranium-238 and daughter radionuclides 
Zinc-65 


 


Depleted uranium (Uranium-238) is considered the radionuclide of primary concern.  In addition 
to depleted uranium, Radium was extensively used in research and development as well as 
practical application and production for its self- luminous properties.  As such, extensive work 
with watch dials, fire control system dials, and other self- luminous applications are documented.  
Radium laboratory and production work was spread out over a number of buildings, with 
activities and storage first documented in Building 23.  However, a review of historical 
documentation indicates that radium was utilized in the following buildings over the course of 
FA’s lifetime: 23, 46, 64, 109, 112, 150, 201, 202, 230, and 519.  Radium was also utilized in 
smoke detectors located in the Building 109 computer area. 
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In addition to the above list, up to 2 millicuries of any byproduct material (Atomic number 
between 3-84) was licensed as part of AEC 37-1091-07 (1973-1978). 


4.2.3 Temporal Study Boundaries 


Early resolution of FA’s status is recommended to stem the potential for adverse impact to the 
public and to avoid economic hardship to the current owner.  


4.3 Historical Document Review 


This review consists of FA site records from NRC/AEC licenses, historical documents generated 
during previous site activities, records from site cleanout activities, information regarding site 
operations related to radioactive material use, and final radiation survey records. 


4.4 Planning Team Members  


A team consisting of the following members will make decisions based on the recommendations 
of the site HSA: 
 


• NRC 
As the licensing agency, the NRC will be the primary decision maker determining the 
acceptability of any actions recommended by the USACE. 


• USACE 
As the lead investigative agency, the USACE will provide technical oversight and 
recommendations to the NRC on decisions regarding additional site investigations. 


• Contractors to the above agencies 
Contractors with specialized expertise in radiological investigations will be utilized to 
collect information and provide recommendations as necessary to support the decision-
making process. 


5.0 REGULATORY ISSUES  


5.1 AEC and NRC Licenses 


The Frankford Arsenal had several AEC and NRC licenses over its lifetime.  With the exception 
of radium use in the 1940’s, it does not appear that other radioactive material use predates its 
earliest licenses.  As such, tracing the license history offers an informative look at the patterns of 
radioactive material use at the arsenal over the duration of its operation.  Licenses and related 
correspondence are discussed in Appendix C.    
 
The radioactive contaminants of potential concern shown in Section 4.2.2 are based on the 
radioactive materials listed in the licenses as well as any radioactive materials discussed in the 
historical documents. 


5.2 Inspections conducted by the NRC 


The NRC conducted a number of inspections at FA.  Their activities included a review of 
decontamination plans and schedules as well as performing radiation and contamination 
measurements. These inspection activities were covered in the following NRC inspection 
reports: 80-02, 80-03, 80-04 and 80-05.  These inspection activities occurred from August 1980 
to December 1980.  In November 1980, the NRC officially released buildings 64, 108, 121, 149, 
150, 201, 210, 227B, 316 and 518 for unrestricted use. In December 1980, the NRC officially 
released buildings 46, 308 and 521 for unrestricted use. 
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5.3 Technical Basis to “Free Release” Buildings 


The following technical documents were used by both private contractors and governmental 
agencies at FA as a basis for “cleanness criteria” to free release buildings that had radiological 
contamination: 


• Title 10, Code of Federal Regulations, Part 20, Appendix B, Table II, Column 1: Air 
• Title 10, Code of Federal Regulations, Part 20, Appendix B, Table II, Column 2: Water 
• Title 10, Code of Federal Regulations, Part 20, Appendix B, Table I, Column 2: Sewers 
• U.S. NRC Regulatory Guide 1.86, “Termination of Operational Licenses for Nuclear 


Reactors” June 1974, 
• American National Standards Institute, ANSI 13.12, “Surface Standards for Radiological 


Contamination”, 
• U.S. Army Standard, AR-700-64, “Standard for Radiological Contamination” 


5.4 NRC Criteria for “Free-Release”  


In December 1975, the NRC published the following document: “Guidelines for 
Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or 
Termination of Licenses for Byproduct, Source or Special Nuclear Material.” (Ref. 023A). This 
document states the following: 
 


• The licensee shall make a reasonable effort to eliminate residual contamination. 
• A reasonable effort must be made to minimize the contamination prior to use of any 


covering. 
• Prior to release of premises for unrestricted use, the licensee shall make a comprehensive 


radiation survey that establishes that contamination is within the limits specified in 
Regulatory Guide 1.86. A copy of the survey report shall be filed with the Chief, 
Materials Branch, Division of Fuel Cycle and Material Safety, U.S. NRC.  Following 
review of the report; the NRC will consider visiting the facility to confirm the survey. 
§ The NRC chose to implement this part of the free release criteria for some of the 


FA buildings, as noted in Section 5.2. 
 


5.5 Other Release Criteria 


In addition to the 1975 document discussed above, an acceptance criterion for soil was developed 
during the course of the Frankford Arsenal program.  The depleted uranium soil cleanup criterion 
was set at 35 pCi/g above background.  For other nuclides, the soil cleanup limits were set as 
follows: 3 pCi/g for Radium-226, 30 pCi/g for Po-210, and 150 pCi/g for tritium (Ref. 003). 
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6.0 RESULTS OF HSA DOCUMENTATION REVIEW 


6.1 Summary of Building Survey Recommendations  


106 buildings were selected from the documentation and evaluated to determine if they were 
potentially affected by the radioactive operations at Frankford Arsenal.  The buildings and 
facilities were selected for consideration if there was any prior use or storage of radioactive 
material or if there were radiological surveys documented.  These 106 buildings selected are 
listed in Appendix A, “Building Survey Recommendations”. 
 
The information collected from the references has been sorted by building number and is shown 
in Appendix B, “Building and Document Review Database”.  In order to determine whether or 
not additional surveys are needed, Figure 1 was used, “Decision Tree Used to Categorize 
Buildings and Facilities”.  If additional surveys were warranted, Table 2 was used to assist in 
determining the survey type. 
 
56 of the 106 buildings were determined to be “Impacted”, meaning surveys would be necessary to 
assure that the buildings were properly released.  If only one section of the building is impacted, 
then only that section would need to be surveyed.  14 of these 56 buildings had previously been 
surveyed and released, with a portion being verified by the NRC.  Of the remaining 42 buildings, 
22 have been demolished and 20 still remain.  For the buildings and the sites of the demolished 
buildings, survey priorities are assigned based on the likely for residual contamination to be 
present. These priorities are “High,” which recommends to 20-30% scan survey; “Medium,” 
recommending a 5-10% scan survey; and “Low,” which recommends use of visual inspections and 
professional judgment prior to assigning scope of scan surveys.   
 
Appendix A, “Building Survey Recommendations” provides guidance for each of the buildings 
or remaining sites where additional scoping surveys are recommended.  8 of these areas have 
been classified as “High Priority”, 4 have been classified as “Medium Priority”, and 29 have 
been classified as “Low Priority.” Only 41 buildings/areas are considered here as Building 439 
has been grouped into the “400 Area.” A synopsis of this information is provided in Table 4. 
 


Table 4. Summary of Building Surve y Recommendations 


 Number of 
Buildings/Areas 


Total Evaluated 106 
Considered Non-Impacted 50 
Free Released – No Survey Needed 14 
Total Surveys Needed 41* 
High Priority Scoping Survey Recommended 8 
Medium Priority Scoping Survey 
Recommended 


4 


Low Priority Scoping Survey Recommended 29 
* Only 41 buildings/areas are considered as Building 439 has been grouped into the “400 Area.” 
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The preceeding information is also provided in Appendix D as a color-coded building status 
map. 
 


6.2 Maps and Photographs  


Historical photographs of the FA site were reviewed for relevant information regarding status of 
buildings and facilities.  Several of these photographs are included in this document.  Figure 2 
shows the FA site from the east as it existed during the 1970’s (the exact date that the photo was 
taken is unknown).  Aerial photographs taken by the USGS in 1992 of the FA property are also 
provided in Figures 3, 4, and 5. 
 
A Frankford Arsenal Building Map is shown in Appendix D.  The map indicates the results of 
the document review and shows which buildings are recommended for additional surveys. 
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Figure 2.  View of Frankford Arsenal From the East (circa 1970’s) 


 
  


 
Figure 3.  Aerial View of Frankford Arsenal (circa 1992, courtesy of USGS)  
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Figure 4. Aerial View of Eastern Portion of Frankford Arsenal, including Delaware River. (circa 1992, 


courtesy of USGS) 


 


 
Figure 5. Aerial View of Western Portiom of the Frankford Arsenal (circa 1992, courtesy of USGS). 
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6.3 Status of Radiological Contamination Outside Buildings 


6.3.1 Areas decontaminated 


Areas outside the following buildings were found to be contaminated: 149/150, 227B, 316 and 
521.  (Ref. 073 and 074) The NRC inspectors made independent measurements of radiation 
levels and took samples of surface soil and liquid in sewers in these areas. After decontamination 
was performed, all survey results were acceptable for closeout except for soil outside building 
316. Soil sample readings were found to be greater than the release criterion of 35 picocuries per 
gram (pCi/g) for insoluble U-238.  The value of 35 pCi/g did not include natural background 
radioactivity. This limit was expected to produce an inhalation dose of 10 mrem/year and was 
approved by the NRC.  After further decontamination efforts, samples taken outside building 316 
showed levels to be less than 35 pCi/g over background.   
 


6.3.2 Areas that need additional surveys to document release 


There are several general site areas that may have surface or subsurface contamination.  There 
was insufficient information reviewed that documented a free release survey in the following 
areas: 
 


• 400 Area 
o An area of concern for contaminant migration is the filter or '400' area, the former 


site of the lead styphnate production.  The sewer lines are suspected of being 
contaminated. These lines terminate at the catch basin for the 400-area on the 
bank of the Delaware River.  


o Building 439 was at one time an incinerator.  
o Existing and former landfill location near old Building 440. Landfills have higher 


probabilities for residual contamination due to the potential for historical disposal 
of radioactive materials at these locations (intentional or unintentional). 


 
• Frankford Creek (sediment) and Delaware River in the vicinity of Dock 409 


Contamination was documented in basement areas, sewer lines, and storm drains of 
several buildings at the Frankford Arsenal. It is therefore possible that site runoff 
could have deposited contamination at the outfalls of these sewer lines and storm 
drains. Thus, these outfalls should be surveyed. 


 
It is recommended that a survey plan be designed to address the above areas. 
 


7.0 LIMITATIONS 


This report relied on existing available documentation, and due to the length of time since site 
closure, there may be additional documentation that was not recovered.   
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Radioactive Illumination, Frankford Arsenal, June 1953. 


147 (Frankford, 1954) Historical Summary, Radiochemistry section, C-14 use in 1954, 
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160 (Frankford, 1956) Facilities and Functions, Radiochemistry with the Functional 
Statement, Equipment, Facilities, and Major Accomplishments 
within the Lab, FFA, January 1956. 
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163 (Frankford, 1977) No useful information, FFA, 1977. 
164 (Frankford, 1974) Maps of FA, but not enough detail to be of use, FFA, September 


1974. 
165 (Frankford, 1974) One map(bad), and also good descriptions of buildings and plans 


for demolision, Frankford Arsenal, September 1974. 
166 (Frankford, 1976) Plant Equip. Decon, not clear if it's rad or not, but bldgs and names 


listed, FFA, Nov 1976. 
167 (Frankford, 1976) J8000 Equip Decon, appears to be Explosive decon instead of rad, 


FFA, Nov 1976. 
168 (Fidell, 1976) Disposition form for more info on decon of equip, appears non rad, 


Francis Fidell, Nov 1976. 
169 (Fidell, 1976) Cover sheet which names supervisors of decon project, Francis 


Fidell, December 1976. 
170 (Fidell, 1976) Decontamination Charts that name bldgs and other information, 


Francis Fidell, December 1976 
171 (Yonno, 1976) Report Recommending Excess of Frankford Arsenal, Eugene J. 


Yonno, January 1976. 
172 (EA, 2001) Remaining Building List Based on Conversation with Current 


Owner, July, 2001. 
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Comments 


023 X X X     X     X   20-30% Scan of 
Impacted Areas 


Sump contaminated, no mention of cleanout. Sump and inputs to the 
sump should be considered during surveys.  Building is 3 stories, 
20,415 sq. ft. 


045 X X X           X   20-30% Scan of 
Impacted Areas Building is 3 stories; 33,300 sq. ft. 


055 X X X   X       X   20-30% Scan of 
Impacted Areas Survey of sump by Rockwell.  Building is 3 stories; 116,203 sq. ft. 


058 X   X           X   20-30% Scan of 
Impacted Areas Building is 3 stories; 132,031 sq. ft. 


112 X   X     X     X   20-30% Scan of 
Impacted Areas H-3 and Radium.  Building is 3 stories; 32, 502 sq. ft. 
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HIGH PRIORITY AREAS 


508 X               X X 20-30% Scan of 
Impacted Areas 


Building was demolished.  Actual location of former building is 
unknown but suspected to be adjacent to 510 & 513. Previous use, 
DU scrap storage.  Recommend beta scan surveys. 


513 X   X           X X 
20-30% Scan of 
Impacted Areas 


Building was demolished and was 4200 sq. ft.; previous use, DU 
processing and fabrication.  Other uses were office space and 
electrical equipment.  Recommend beta scan and surface samples 
for uranium. 


519 X   X           X X 


20-30% Scan of 
Impacted Areas 


H-3, Radium.  Building was demolished and was 3 story; 5,908 sq. ft. 
Previous use watch shop, Radium and tritium, administrative offices, 
and some DU storage.  Recommend alpha, beta, gamma scans, and 
samples of surface to evaluate for multiple radionuclides, including 
tritium. 
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Comments 


044 X X X           X   5-10% Scan of 
Impacted Areas Building is 3 stories; 51,606 sq. ft. 


123 X   X   X       X   5-10% Scan of 
Impacted Areas Sewer line Rockwell survey.  Building is 1 story; 17,712 sq. ft. 


202 X   X     X     X   5-10% Scan of 
Impacted Areas H-3 and Radium.  Building is 4 stories; 53,839 sq. ft. 


230 X   X           X   5-10% Scan of 
Impacted Areas H-3, Radium, & other nuclides.  Building is 1 story; 7,261 sq. ft. 
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Comments 


015 X                   
Visual Survey Only.  


Action based on 
professional judgment Building is 4 stories; 21,402 sq. ft.   


039   X       X       X Visual Survey Only.  
Action based on 


professional judgment 


2 stories; 9,514 sq. ft. Previous use, major projectile loading 
and paint shop; recommend subsurface soil samples for U-
238. Sump appeared contaminated.  Basement has been 
closed off. 


040   X       X         
Visual Survey Only.  


Action based on 
professional judgment 


Sump and first floor possibly contaminated.  Building is 3 
stories; 29,552 sq. ft. 


057 X   X               
Visual Survey Only.  


Action based on 
professional judgment Building is 3 stories; 5,994 sq. ft. 


109 X         X         
Visual Survey Only.  


Action based on 
professional judgment 


Radium smoke detector in computer room.  Building is 5 
stories; 69,017 sq. ft.  Characterization should concentrate 
around areas of smoke detector use. 
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LOW PRIORITY AREAS 


116 X   X     X     X   
Visual Survey Only.  


Action based on 
professional judgment H-3 & other nuclides.  Building is 1 story, 13,805 sq. ft.  


127 X                   
Visual Survey Only.  


Action based on 
professional judgment Building is 2 story; 5,156 sq. ft. 


131 X   X             X Visual Survey Only.  
Action based on 


professional judgment 


Survey radiation levels appeared high - 0.06 mR/hr.  
Building was demolished and was 1 story; 1,495 sq. ft. 
Previous use, Administration.  Recommend gamma 
walkover survey. 


148A X                 X 
Visual Survey Only.  


Action based on 
professional judgment 


1 story; 566 sq. ft.  Previous use DU storage; recommend 
beta-scan survey. 


203 X                 X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished and was 1 story; 780 sq. ft. 
Previous use, ordnance facility; recommend beta scan 
survey. 


204                   X 
Visual Survey Only.  


Action based on 
professional judgment 


Building is a tunnel entrance on north end of 201 building. 37 
sq. ft. Observed to be flooded on 8/3/01. Recommend beta-
gamma survey of tunnel entrance and tunnel, if feasible. 


206         X         X 
Visual Survey Only.  


Action based on 
professional judgment 


Sewer survey - Rockwell.  Building demolished. Was 2 story; 
6,282 sq. ft. Previous use, ordnance facility; recommend 
beta scan survey. 


207                   X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished and was 2 story; 4,693 sq. ft.  
Previous use, general purpose laboratory and test; 
recommend beta-gamma survey. 


208 X                   
Visual Survey Only.  


Action based on 
professional judgment Building is 3 story; 41,331 sq. ft. 


215 X   X           X   
Visual Survey Only.  


Action based on 
professional judgment Building is 4 story; 104,085 sq. ft. 


223 X                 X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished and was 1 story; 15,357 sq. ft.  
Previous use, general purpose warehouse with some DU 
cartridge storage. Recommend beta scan survey.  
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LOW PRIORITY AREAS 


225 X                 X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished and was 1 story; 306 sq. ft.  
Previous use, general purpose warehouse with some DU 
storage. Recommend beta scan survey.  


231 X   X               
Visual Survey Only.  


Action based on 
professional judgment H-3.  Building is 2 story; 12,786 sq. ft. 


233                     
Visual Survey Only.  


Action based on 
professional judgment Demolished.  Building was 1 story; 3,330 sq. ft. 


245 X                 X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished and was 2 story; 1,633 sq. ft.  
Previous use general purpose magazine with DU 
ammunitions storage.  Recommend Beta scan survey. 


301A X                 X 
Visual Survey Only.  


Action based on 
professional judgment 


Building is a 1 story shed; 1,551 sq. ft.  Previous use 
laboratory and test with indications of Cs-137 and Am-241 
use.  Recommend beta, gamma, alpha scan surveys. 


305 X   X             X Visual Survey Only.  
Action based on 


professional judgment 


Building was demolished and was 1 story; 7,984 sq. ft.  
Previous use was laboratory and test and included tritium 
use.   Recommend alpha, beta, gamma scan and samples 
for gamma spec and tritium. 


306   X X             X 
Visual Survey Only.  


Action based on 
professional judgment 


Facility was demolished and consisted of scrap bins; 
previous use was storage of surplus property.  Recommend 
gamma scan. 


307 X   X           X   
Visual Survey Only.  


Action based on 
professional judgment Building is 1 story; 19,086 sq. ft. 


312 X X X           X X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished and was 1 story, 1,498 sq. ft.  
Previous use was a radioisotope lab and for DU storage.  
Multiple radionuclides were used.  Recommend beta-gamma 
scan, surface samples, and subsurface samples, especially 
in areas and at depth of sumps and sewers. Sample sewer 
system if still present. 


321     X             X 
Visual Survey Only.  


Action based on 
professional judgment 


Old incinerator location; the incinerator has been removed, 
and any remaining concrete and local surfaces should be 
sampled and analyzed: gamma spec. 
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LOW PRIORITY AREAS 


400 Area X   X             X Visual Survey Only.  
Action based on 


professional judgment 


No information located on FSS prior to demolition; Area now 
administered by Penn Fish & Boat Commission as a Boat 
launch area into Delaware River. an FSS is recommended 
for the area including some subsurface soil, particularly in 
the area of building 439. 


507 X  X      X X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished; previous use, DU storage.  
Recommend beta scan surveys. 


512 X               X X 
Visual Survey Only.  


Action based on 
professional judgment 


Building was demolished; previous use, DU storage.  
Recommend beta scan surveys. 
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APPENDIX B 
 


BUILDING AND DOCUMENT REVIEW INFORMATION DATABASE 
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BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


015 1977 1 II-31 Inventory of DU stored in building. 
015 1978 2 400 Building use: Family Housing 
020 1977 080 1 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


020 1978 2 400 Building use:  Water Meter Pit 
023 1940 1 II-36 Historically, the first storage site for radioactive material on post (radium in the 40's) was building 23. 


023 1940 45 2 IceSolve Report shows Radium watch dial work was performed in this building during the 1940s.  
Basement remodeled and used as the NCO club. Contamination may have been covered during the 
remodeling. 


023 1974 165 1 List building descriptions notes that this building was considered for demolition. 


023 1977 68 5 BRL survey indicates that little or no significant nuclear radiation was observed in this building. 


023 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area. 
023 1977 079 7 Rad contamination was suspected.  Survey showed no contam in work areas, but the analysis of samples 


taken from a sump in basement showed rad levels above MPCw. 


023 1977 129a 1 BRL recommended that this building not be considered for disposal until additional sampling, laboratory 
evaluation, and decontamination, if indicated are accomplished. 


023 1977 129b 3 Storage Lab - Radium, was included in BRL preliminary area  B survey. 
023 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building. 


023 1978 2 400 Building use:  Enlisted Personnel Barracks 


023 1978 084 183 BCL survey finds 104 pCi/g Th-230 in Bldg 23 sump. 
023 1978 085 2-5 Sample information forms from BCL survey; Bldg 23 dose rate 0.007 mR/hr, surface background 350 cpm.  


Sump in basement, no radiation readings above background around the cover of sump. Bldg 23 is an old 
2-story bldg with full basement.  Bldg was entirely empty.  Radiation level 0.01 mR/hr, 350-500 cpm. 


023 1978 085 11 Sample information forms from BCL survey; sump outside Bldg 23, 500 cpm sample rad reading. 


023 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'radiation in basement sump.' 
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BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


023 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


023 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a BRL Rad 
Survey Report (01 NOV 77) that lists buildings a surveyed by Batelle and found to contain "little or no 
significant nuclear radiation." 


023 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


023  081 22 Ra-226 used in Bldg 23. 
023  081 19 Radium and others, Used for storage and laboratory. 
024 1974 165 1 List building descriptions notes that this building was considered for demolition. 
024 1977 68 5 BRL survey indicates that little or no significant nuclear radiation was observed in this building. 


024 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area. 
024 1977 080 2 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


024 1977 129b 3 Small storage building, was included in BRL preliminary area  B survey. 
024 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building. 


024 1978 2 400 Building use: Storehouse, inflammable materials 
024 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a BRL Rad 


Survey Report (01 NOV 77) that lists buildings a surveyed by Batelle and found to contain "little or no 
significant nuclear radiation." 


026 1974 165 1 List building descriptions notes that this building was considered for demolition. 


026 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 
there is no record of radioactive materials ever having been present in this building. 


026 1977 080 2 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 
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BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


026 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


026 1978 2 400 Building use: Cafeteria 
028 1948 126 1 Modern shops for use in the design and manufacture of all types of fire control instruments, including the 


optical elements for them were housed here. 


028 1977 1 II-31 Inventory of DU stored in building. Mentions transportainers.  
028 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


028 1977 080 2 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


028 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


029 1974 165 1 List building descriptions notes that this building was considered for demolition. 
029 1977 080 2 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


029 1978 2 400 Building use: Dependent Nursery School, previous use scalehouse and watchman's house 
030 1974 165 1 List building descriptions notes that this building was considered for demolition. 


030 1977 080 3 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


030 1978 2 400 Building use: Non-commissioned officer family housing 
031 1974 165 1 List building descriptions notes that this building was considered for demolition. 


031 1977 080 3 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


031 1978 2 400 Building use: Non-commissioned officer family housing 
032 1974 165 1 List building descriptions notes that this building was considered for demolition. 
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BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


032 1977 080 3 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


032 1978 2 400 Building use: Family Housing 
033 1974 165 1 List building descriptions notes that this building was considered for demolition. 


033 1977 080 3 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


033 1978 2 400 Building use: Family Housing 
034 1977 080 3 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


034 1978 2 400 Building use: Guard House 


035 1974 165 1 List building descriptions notes that this building was considered for demolition. 
035 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


035 1977 080 4 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


035 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


035 1978 2 400 Building use: Skill development shop; previous use, smith shop 
036 1977 080 4 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


036 1978 2 400 Building use: Storage shed 


037 1974 165 1 List building descriptions notes that this building was considered for demolition. 
037 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 
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BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


037 1977 080 4 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


037 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


037 1978 2 400 Building use: Administration Building, general purpose 


038 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 
there is no record of radioactive materials ever having been present in this building. 


038 1977 080 4 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


038 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


038 1978 2 400 Building use: Administration Building, general purpose 


038A 1974 165 1 List building descriptions notes that this building was considered for demolition. 
038A 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


038A 1977 080 4 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


038A 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


038A 1978 2 400 Building use: Thrift Shop, safety shoe store 
039 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


039 1977 079 7 Not suspected of being contaminated, but the analysis of samples taken from a sump in basement showed 
rad levels above MPCw. 


039 1977 129a 1 BRL recommended that this building not be considered for disposal until additional sampling, laboratory 
evaluation, and decontamination, if indicated are accomplished. 
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REF # PAGE # NOTES 


039 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


039 1978 2 400 Building use: Major caliber projectile Ldg. Plant; previous use, Paint Shop 
039 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 


039A 1974 165 1 List building descriptions notes that this building was considered for demolition. 
039A 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


039A 1977 080 5 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


039A 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


039A 1978 2 400 Building use: Exchange Branch; previous use, Pitman-Dunn Lab 
040 1974 165 1 List building descriptions notes that this building was considered for demolition. 
040 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


040 1977 079 7 Not suspected of being contaminated, but the analysis of samples taken from a sump in basement showed 
rad levels above MPCw. 


040 1977 129a 1 BRL recommended that this building not be considered for disposal until additional sampling, laboratory 
evaluation, and decontamination, if indicated are accomplished. 


040 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


040 1978 2 400 Building use: Administration Building, general purpose 


040 1978 096 2 ? Old 2-story building with partial basement.  Basement has a vault door opening into a tunnel.  Radiation 
levels 0.02 mR/hr in SE corner of 1st floor, 0.01 mR/hr in other places.  General area 250-400 cpm. 


040 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
041 1977 080 5 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 
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041 1978 2 400 Building use: Credit Union & Gymnasium; previous use, pipe and plumbing shop 
042 1977 080 5 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


042 1978 2 400 Building use: Training Building 


043 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 
there is no record of radioactive materials ever having been present in this building. 


043 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


043 1978 2 400 Building use: Guard House 
044 1977 45 2 IceSolve Report notes building was a DU receiving area, also there was an exterior area that was used for 


DU storage. 


044 1978 2 400 Building use: Administration Building, general purpose 
044 1978 085 12-14 Sample information forms from BCL survey; Bldg 44 is a 3-story building with offices on 2nd & 3rd floors, 


and a shop area on the 1st floor.  Building is now being used to dispose of arsenal furniture and machines 
by selling to the public.  Rad level 0.04 mR/hr 


044 1978 094 1  2nd and 3rd floors, no expected contamination.  Locked room in SE corner not surveyed.  2 locked rooms 
in NW corner not surveyed. 


044 1978 094 1 1st floor receiving: rad materials. No samples taken, 10 to be taken later 


044 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1978 and no radiological contamination was 
detected. Request is made to BRL to do a verification survey. 


044 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


044 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 
memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


044 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


044  081 14 DU received in Bldg 44 then sent to a storage or processing area. 
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045 1977 1 II-31 Major processing and fabrication using DU.  Wastes were stored in drums with oil covering and disposed of 
as radioactive waste. 


045 1978 2 400 Building use: Guidance equipment plant 
045 1978 085 45-47 Sample information forms from BCL survey; radiation level 0.04 mR/hr. 


045 1978 094 3 Description of the elevations (e.g., 2nd floor, tile floor is cracking) on p. 3. 
045 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 


revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


045 1996 45 2 IceSolve Report notes that this building was used for threading the DU penetrators. 
045 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 


Center Technical Information Center Holdings for FA. 


045  081 19 DU, Processing, threading. 
046 1978 2 400 Building use: Guidance equipment plant 
046 1978 083a 63 Second floor contaminated Ra-226, per BCL survey. 
046 1979 083 27 Bldg identified as contaminated (Radium waste). Contract to Rockwell to clean up. Post-decon surveys 


documented in Report N505SRR000018. 


046 1980 63 4 Radium   
046 1980 75 all Building is included in a list of contaminated buildings from an August 1980 memo discussing consideration 


of canceling heavy metal cleanup if the Philadelphia Economic Development Corporation were to demolish 
(up to 86 buildings were included in the demolish list), if FA were turned over to the city of Philadelphia. 


046 1980 083a 4 One area, second floor, in Bldg 46 is contaminated with Ra-226. 


046 1981 3 27 Building second floor was contaminated with radium and required extensive decontamination. 


046 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 
046 1981 34 1 USNRC Confirmatory Survey of FA Buildings under License SUB-1339 noted that building meets criteria. 


046 1981 74 all USNRC Inspection Report 40-8702/80-05, December1980, signed in January 1981, indicates that 
independent measurements of floors and equipment in building indicated that building meets criteria. 


048 1978 2 400 Building use: Major caliber projectile Ldg. Plant 
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048 1980 083d 10 Sumps associated with building have passed final acceptance survey by Rockwell. 
055 1977 1 II-31 Major processing and fabrication using DU.  Wastes were stored in drums with oil covering and disposed of 


as radioactive waste. 


055 1977 45 2 IceSolve Report notes that this building was used for finish grinding on penetrators. 


055 1978 2 400 Building use: Major caliber projectile Ldg. Plant 
055 1978 085 multiple Sample information forms from BCL survey; background beta scan reading is 300 cpm.  Basement reading 


background. First floor, 200 cpm above background on grinder.  400 cpm above background on salt bath 
type furnaces glazed firebrick liner.  No other counts in general area; GM reading 0.01 to 0.015 mR/hr. 


055 1978 094 11 Description of the elevations (e.g., truck ramp east end for driving into bldg) on p. 11. 
055 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 


was detected. Request is made to BRL to do a verification survey. 


055 1980 083d 10 Sumps associated with building have passed final acceptance survey by Rockwell. 
055 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 


revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


055 1997 46 3 An IceSolve estimate of man-hours for performing a survey in building 55 was developed and is estimated 
at 336 man-hours to complete 26 survey units. 


055 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 
memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


055 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


055  081 14, 22 "special projects" used balcony of this Bldg as DU storage area and for machining DU 
055  081 19 DU, Processing, grinding. 


057 1977 1 II-36 Miscellaneous radioactive material such as C14, Co60, Ni63, Sr90, etc. were stored in this building. 


057 1978 2 400 Building use: Dispensary 
057 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 


was detected. Request is made to BRL to do a verification survey. 
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057 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 
memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


057  081 19 Check sources, instrumentation used in Health Clinic. 
058 1977 1 II-31 Major processing and fabrication using DU.  Wastes were stored in drums with oil covering and disposed of 


as radioactive waste. Balcony. 


058 1978 2 400 Building use: Major caliber projectile Ldg. Plant 
058 1978 086 multiple Sample information forms from BCL survey; background with beta scan probe is 300 cpm.  Basement 


reading is background; 1st floor is background; 2nd floor is background.  History data sheet shows uranium 
usage in balcony area. 


058 1978 094 13 Description of the elevations (e.g., freight elevator east end) on p. 13.  Rad survey with PAC-4G-3 with beta 
probe AC-21B (bkgd 300 cpm) shows a background condition for the entire building.   


058 1978 094 15 Rad survey with beta probe: salt bath heat treatment furnace (glazed brick liner) with 1400 cpm above 
background. GM was 0.01 to 0.015 mR/hr. 


058 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 
was detected. Request is made to BRL to do a verification survey. 


058 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


058 1996 45 2 IceSolve Report notes that this building was used for finish grinding on penetrators (balcony). 


058 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 
memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


058 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


058  081 14, 22 "special projects" used balcony of this Bldg as DU storage area and for machining DU 
064 1976 117 1 2 Salt Fog Cabinets, Salt Pot Furnace, Quenching oil tank, and Quenching water tank were identified as 


planned for decontamination. 


064 1976 117 1 Requirement to decontaminate the filtering systems (flue, ducts, etc.) is recognized. 
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064 1977 1 II-31 Laboratories using radioactive material. Subject to decontamination operations in 1976, but the ventilation 
ducts and sewer drains are still suspect. 


064 1978 2 400 Building use: Laboratory and Test Building, general purpose 
064 1978 083a 63 Second floor contaminated Ra-226, Zn -65, Po-210, Co-60, Ag-110m per BCL survey. 


064 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up. Post-decon surveys documented in 
Report N505SRR000013. 


064 1980 25 all Rockwell Survey Data for Release of Building 64 FA. Surface dose rates through 7 mg/cm2 at 1 cm are < 
0.2 mrad/hr. Average Beta fixed up to 1264 dpm/ 100 cm2. Average Alpha fixed up to 24.6 dpm/100 cm2.  


064 1980 31 1 Rockwell Release survey data sent to NRC for review. 
064 1980 33 all USNRC Inspection Report 40-8702/80-03, October 1980, indicates that independent measurements are in 


agreement with the closeout survey results and indicate that this building meets the criteria in USNRC 
1975. 


064 1980 63 4 DU and tagging experiments. 
064 1980 63 various Rad lab in building 064. 
064 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 
064 1980 97 all Files of Rockwell Building Post Decon  Surveys 


064 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
064 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 
064  081 22 Major DU laboratory work was conducted in Bldg 64. 


064  081 22 Other radioisotope work was done in Bldg 64, second floor, with Ra-226, Zn -65, Po-210, Co-60, Ag-110m. 


068 1978 2 400 Building use: Chemistry Lab 
068 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
106 1974 165 1 List building descriptions notes that this building was considered for demolition. 


106 1977 68 5 BRL survey indicates that little or no significant nuclear radiation was observed in this building. 


106 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area. 
106 1977 081 6 Bldg cannot be released: west portion of Bldg is occupied by fire dep't. 
106 1977 129b 3 Environmental testing - H3, was included in BRL preliminary area  B survey. 
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106 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building. 


106 1978 2 400 Building use: Laboratory and Test Building, general purpose 
106 1978 083a 63 No rad contamination per BCL survey. 


106 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a BRL Rad 
Survey Report (01 NOV 77) that lists buildings a surveyed by Batelle and found to contain "little or no 
significant nuclear radiation." 


106  081 19, 22 Additional environmental testing was performed in this Bldg. (H-3) 
107 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


107 1977 079 6 Bldg being used by staff of FA Caretaker Activity and is unavailable for release. 


107 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


107 1978 2 400 Building use: Administration, Post Headquarters 
108 1948 126 1 Modern shops for use in the design and manufacture of all types of fire control instruments, including the 


optical elements for them were housed here. 


108 1975 100 2 Considered a Radioactive Area 


108 1977 1 II-36 Basement of building used for storage of H3. 
108 1977 1 II-36 Fire Control system self-luminous devices with H3, or Pm147 or Kr85, etc. were used on the third and 


fourth floors. 


108 1977 1 II-36 Polonium antistatic brushes were used in this building. 


108 1977 45 4 Tritium devices were assembled and stored on 3rd and 4th floor and basement. In 1977 there was a large 
optical shop on the 1st and 2nd floors. NRC inspector considered the area suspect for thorium 
contamination and recommended surveys. 


108 1977 68 5 BRL survey indicates that this building could not be completely surveyed due to the presence of 
equipment. 


108 1977 079 6 Contamination suspected as a result of records searc h.  Preliminary survey showed no contamination, but 
eq't is still located in building.  The building must be resurveyed as recommended by the RADCON Team 
(Incl 2), since radioactivity can be masked by such equipment in place. 
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108 1977 129b 3 Optical shop, Processing, Storage, Thorium, H3, was included in BRL preliminary area  B survey. 


108 1977 129b 5 Although surveyed during BRL Area B survey and little or no significant nuclear radiation was observed in 
this building, the building must be resurveyed after equipment is removed, since radioactivity can be 
masked by such equipment in place. 


108 1977 129d 3 Due to continued use of the building or the presence of installed eqiupment, building was administratively 
removed from Area B and were not included in the BRL comprehensive survey. 


108 1978 2 400 Building use: Ordnance Facility; previous use, Fire control optical shop 
108 1978 083a 63 H-3 contamination per BCL survey, in basement and 3rd and 4th floors; thorium contamination in optical 


shop 1st and 2nd floors. 


108 1978 095 130 7 tritium smears taken (no results noted). 
108 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'radiation suspecte pending 


equipment removal and heavy metal in 2 sumps outside building.' 


108 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up. Post-decon surveys documented in 
Report N505SRR000012. 


108 1980 31 1 Rockwell Release survey data sent to NRC for review. 
108 1980 33 all USNRC Inspection Report 40-8702/80-03, October 1980, indicates that independent measurements are in 


agreement with the closeout survey results and indicate that this building meets the criteria in USNRC 
1975. 


108 1980 63 4 Thorium, tritium 


108 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 
108 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
108 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 


108  081 19, 22 H-3.   Fire control instruments containing tritium devices were stored on 3rd and 4th floors and in 
basement.  Assembly of tritium devices on 3rd and 4th floors.   


108  081 19 Thorium, Optical shop. 
108B 1977 129a 1 BRL recommended that this building not be considered for disposal until additional sampling, laboratory 


evaluation, and decontamination, if indicated are accomplished. 


109 1948 126 1 Modern shops for use in the design and manufacture of all types of fire control instruments, including the 
optical elements for them were housed here. 


109 1974 165 1 List building descriptions notes that this building was considered demolition of tower. 
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109 1977 1 II-36 Radium pyr-a-larm detectors (smoke) was stored under the floor of the computer in building 109. 


109 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey indicates the 
presence of smoke detectors in the computer area. 


109 1977 079 6 Radioactive smoke detectors still located in computer room, and will remain in place until all computer eq't 
has been removed. 


109 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building, with 
the exception of smoke detectors noted in building computer area. 


109 1978 2 400 Building use: Ordnance Facility; previous use, Fire control shop 
109 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'radioactive smoke detectors.' 


110 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 
there is no record of radioactive materials ever having been present in this building. 


110 1977 080 5 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


110 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


110 1978 2 400 Building use: Administration Building, general purpose 
111 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 


there is no record of radioactive materials ever having been present in this building. 


111 1977 080 6 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


111 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


111 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 


112 1944 130 1 Radium dial painting room of the watch repair shop. 
112 1944 134 1 A radium dial painting room will be added to the Watch repair shop third floor building 112. 
112 1945 131 1 Exhaust system installed in the radium dial room. 
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112 1945 133 1 Construction of the new radium dial pointing room was complete.  The room is equipped in accordance with 
specifications approved by Industrial Hygiene Division, Baltimore MD, including a dark room for 
identification of any radium which might adhere to the person of the operator.   


112 1977 68 5 BRL survey indicates that little or no significant nuclear radiation was observed in this building. 


112 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area. 


112 1977 080 6 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


112 1977 129b 3 Packaging - H3, was included in BRL preliminary area  B survey. 
112 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building. 


112 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 


112 1978 083a 63 No rad contamination per BCL survey. 
112 1978 087 1-7 Sample information forms from BCL survey; Bldg 112 is a brick building with concrete floors. 1st floor, 


concrete background is 450 cpm alpha, wood doors 400 cpm, brick wall 400 cpm.  1st floor shower room 
entrance net 1300 dpm/100cm2.  2nd floor dose rate 0.01 mR/hr, alpha scan was background; 3rd floor: 
dose rate 0.015 mR/hr, alpha was background. 


112 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


112 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a BRL Rad 
Survey Report (01 NOV 77) that lists buildings a surveyed by Batelle and found to contain "little or no 
significant nuclear radiation." 


112 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


112  081 22 H-3.  Packaging of fire control instruments was done on first floor. 
113 1977 080 6 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 
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113 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


113 1978 2 400 Building use: Storehouse, inflammable materials 
114 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 


record of radioactive materials ever having been present. 


115 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


116 1977 1 II-36 Storage, package, and shipping point for rad materials.  Notes specifically discuss H3, Pm147, and Kr85. 
Not clear if other shipping occurred here. 


116 1977 68 5 BRL survey indicates that little or no significant nuclear radiation was observed in this building. 


116 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area. 


116 1977 080 6 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


116 1977 129b 3 Storage and Packaging - H3, was included in BRL preliminary area  B survey. 
116 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building. 


116 1978 2 400 Building use: Laboratory and Test Building, general purpose 


116 1978 083a 63 No rad contamination per BCL survey. 
116 1978 087 30-32 Sample information forms from BCL survey; Bldg 116 is a brick bldg with concrete floors.  Readings for 


radiation were at background levels: 0.005 mR/hr at mezzanine level, 0.008 mR/hr at 1st floor, 300 
dpm/100 cm2 on glazed tile along walls, top of bin on the east side is 0.010 mR/hr dose rate  


116 1978 093 3 Rad levels were background on 1st floor, mezzanine, and bin, top, east side. Bin is believed to be a coal 
hopper for a power plant in the past.  Service tunnels under Bldg 116 converge under the west side of the 
building. There is a drain sump where they converge. 


116 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 
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116 1996 45 2 IceSolve Report notes that this building was used for tritium device packaging and storing.  Past records 
indicate that the entire building be surveyed for tritium. 


116 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a BRL Rad 
Survey Report (01 NOV 77) that lists buildings a surveyed by Batelle and found to contain "little or no 
significant nuclear radiation." 


116 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


116  081 22 H-3.   Fire control instruments containing tritium devices were stored, and fire control maintenance 
performed. 


117 1977 080 6 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 
and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


117 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


117 1978 2 400 Building use: Sump Pit 


117 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
118 1977 080 6 Combination of refs 79 and 80 show this Bldg was cleared in 1977 by US Army: Chemical Demilitarization 


and Installation Restoration.  This is part of a final Statement of Clearance; no survey results were part of 
this reference. 


118 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


118 1978 2 400 Building use: Storehouse, inflammable materials 


119 1977 69 4 BRL survey indicates no significant nuclear radiation was observed in this area.  Survey also indicates that 
there is no record of radioactive materials ever having been present in this building. 


119 1977 080 7 Ref 80 does not show this Bldg cleared for Hazardous Material due to heavy metal contamination in 
sumps. 


119 1977 129d 3 Based on a comprehensive BRL survey, no significant nuclear radiation was observed in the building.  No 
record of radioactive materials ever having been present. 


119 1978 2 400 Building use: General Purpose administration building and warehouse 
120 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 







Frankford Arsenal Historical Site Assessment  Appendix B 
  


 
 PAGE  54 OF 92 


BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


120 1981 3 32 Outside area rad decon was required near this building.  However the Army BRL Radcon team indicated 
that the apparent rad contamination was due to high background readings from brick paving. 


120 1981 3 18 Sump on the westerly side of building 120 was selected as a demonstration project for the Rockwell 
contract. 


121 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 


121 1978 084 228 West side (outside) of Bldg 121 indicates surface activity up to 2300 dpm/100 cm2 
121 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up. Post-decon surveys documented in 


Report N505SRR000008. 


121 1980 26 all Rockwell Survey Data for Release of Building 121 FA. Surface dose rates through 7 mg/cm2 at 1 cm are < 
0.2 mrad/hr. Average Beta fixed up to 1321 dpm/ 100 cm2. Average Alpha fixed up to 12.2 dpm/100 cm2.  


121 1980 30 all Rockwell Survey Data for Release of Building 121 FA.  Average Beta fixed up to 1500 dpm/ 100 cm2. 
Average Alpha fixed of 0 dpm/100 cm2.  


121 1980 31 1 Rockwell Release survey data sent to NRC for review. 
121 1980 33 all USNRC Inspection Report 40-8702/80-02, August 1980, signed September 1980, indicates that 


independent measurements are in agreement with the closeout survey results and indicate that this 
building meets the criteria in USNRC 1975. 


121 1980 63 4 DU 
121 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 


121 1980 75 all Building is included in a list of contaminated buildings from an August 1980 memo discussing consideration 
of canceling heavy metal cleanup if the Philadelphia Economic Development Corporation were to demolish 
(up to 86 buildings were included in the demolish list), if FA were turned over to the city of Philadelphia. 


121 1980 97 all Files of Rockwell Building Post Decon  Surveys 
121 1980 083a 63 Bldg 121 has been determined to be not contaminated, since all detectable radioactivity is associated  only 


with common construction materials that are in widespread use. 


121 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
121 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 
121 1981 3 32 Outside area rad decon was required near this building.  However the Army BRL Radcon team indicated 


that the apparent rad contamination was due to high background readings from brick paving. 
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121 1981 34 1 USNRC Confirmatory Survey of FA Buildings under License SUB-1339 noted that sump outside building 
meets criteria. 


123 1977 1 II-31 Inventory of DU stored in building. 
123 1977 45 2 IceSolve Report notes that building was used for DU round assembly. Special projects building. 


123 1978 2 400 Building use: Facilities Engineering Maintenance Shop 
123 1978 088 2-4 Sample information forms from BCL survey; surface rad readings are background, about 350 cpm, dose 


rate is 0.006 mR/hr.  A  large long building with a second floor above part of the first floor.  The building is 
still in use as a machine shop. 


123 1978 093 92 Radiation level 0.006 mR/hr, surface is at background, 350 cpm.   
123 1978 096 4? Descriptive information about Bldg 123. 


123 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 
was detected. Request is made to BRL to do a verification survey. 


123 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
123 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 


revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


123 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 
memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


123 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


123  081 14, 19 "special projects" used this Bldg as DU storage area, and for assembly. 
124 1978 2 400 Building use: Facilities Engineering Maintenance Shop 


124 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
127 1977 1 II-36 Miscellaneous radioactive material such as C14, Co60, Ni63, Sr90, etc. were stored in this building. 


127 1978 2 400 Building use: Laboratory and Test Building, general purpose 
131 1974 165 1 List building descriptions notes that this building was considered for demolition. 


131 1978 2 400 Building use: General Purpose administration building 
131 1978 093 2 Radiation level 0.06 mR/hr. [Note this is 4 to 6 times background] 
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148A 1978 2 400 Building use: High Explosive Magazine Bulk 
148A  081 19 DU ammunitions storage 
149 1975 100 2 Considered a Radioactive Area 


149 1976 117 1 Vacuum Ind. Furnace was identified as planned for decontamination. 
149 1976 117 1 Requirement to decontaminate the filtering systems (flue, ducts, etc.) is recognized. 
149 1977 1 II-33 DU total inventory 1,622.6 Kg net U weight in drums, rods, cores, spheres, boxes, penetrators, tensile bars, 


ends. 


149 1977 1 II-31 Inventory of DU stored in building. 


149 1977 1 III-2 Large quantities of radiological material remain in storage at the Arsenal, the major portion being DU stored 
in buildings 227B, 149, and 150. 


149 1977 1 II-31 Major processing and fabrication using DU.  Wastes were stored in drums with oil covering and disposed of 
as radioactive waste. 


149 1977 45 4 Pitman-Dunn Laboratory. Melting and casting of uranium was conducted. This was the main processing 
laboratory. 


149 1977 081 38 Decontamination is known to be required in the foundry and machinery areas. 


149 1978 2 400 Building use: Metallurgy Laboratory 
149 1978 23 2 Uranium melting area in building 149 is radioactively contaminated. 
149 1978 096 4? Descriptive information about Bldg 149. 


149 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up. Post-decon surveys documented in 
Report N505SRR000017. 


149 1980 29 all Soil sampling was conducted outside building 149. 
149 1980 31 1 Rockwell Release survey data sent to NRC for review. 
149 1980 32 all Ballistic Research Laboratory BRL survey results of building satisfying the criteria in NRC 1975 Guidelines 


for Unrestricted Use 


149 1980 33 all USNRC Inspection Report 40-8702/80-03, October 1980, indicates that independent measurements are in 
agreement with the closeout survey results and indicate that this building meets the criteria in USNRC 
1975. 


149 1980 63 4 DU 
149 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 
149 1980 97 all Files of Rockwell Soil outside Building Post Decon  Surveys 


149 1981 3 35 A contaminated vent was removed from building. 
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149 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 
149 1981 3 32 Outside area rad decon was required near this building. 
149 1981 35 all USNRC Inspection Report 40-8702/80-04, November 1980, signed in January 1981, indicates that 


independent measurements of soil and material in sewers near building are in agreement with the closeout 
survey results and indicate that this building meets the criteria. 


149  081 14, 19 DU storage area and processing 
150 1948 126 1 Building 150 was identified as a new laboratory in a document discussing building activities of World War II. 


150 1960 081 22 H-3 and Radium.  Watch shop on 2nd floor  (testing of watches) was moved in to Bldg 150 in 1960.  The 
shop was moved in 1970. 


150 1968 45 4 Watch testing laboratory in Room 222 was identified as possibly contaminated with radium.  DU rounds 
may also have been fired in this building. 


150 1973 97 157 FA Regulations note that material received will be opened at the building 150 material storage area. 


150 1975 100 2 Considered a Radioactive Area 
150 1977 1 II-32/33 DU total inventory 1,114.3 Kg net U weight in spheres, plates, display items, rods, cores, cubes, riser 


heads, and ingots. 


150 1977 1 III-2 Large quantities of radiological material remain in storage at the Arsenal, the major portion being DU stored 
in buildings 227B, 149, and 150. 


150 1977 1 II-31 Major processing and fabrication using DU.  Wastes were stored in drums with oil covering and disposed of 
as radioactive waste. 


150 1977 1 II-36 Polonium antistatic brushes were used in this building. 
150 1977 1 II-31 Rumors that test munitions were fired in this building - but no records. 


150 1977 1 II-36 Tritium and radium were used in luminous watches in these buildings in room 222. 
150 1977 081 38 Decontamination is known to be required in the foundry and machinery areas. 
150 1978 2 400 Building use: Physics Laboratory 
150 1978 23 2 DU machine shop in building 150-1 is radioactively contaminated. 


150 1978 083a 63 Thorium and Ra-226 contamination per BCL survey. 
150 1978 084 228 Spill at loading area on northeast corner of Bldg has resulted in contamination up to 49,000 dpm/100 cm2. 
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150 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up. Post-decon surveys documented in 
Report N505SRR000016. 


150 1980 29 all Soil sampling was conducted outside building 150. One area was identified as elevated activity and was 
dug up to a level of 6 inches. 


150 1980 31 1 Rockwell Release survey data sent to NRC for review. 


150 1980 32 all Ballistic Research Laboratory BRL survey results of building satisfying the criteria in NRC 1975 Guidelines 
for Unrestricted Use 


150 1980 33 all USNRC Inspection Report 40-8702/80-03, October 1980, indicates that independent measurements are in 
agreement with the closeout survey results and indicate that this building meets the criteria in USNRC 
1975. 


150 1980 63 4 DU, radium 
150 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 


150 1980 97 all Files of Rockwell Soil outside Building Post Decon  Surveys 
150 1980 083f 4 During the cleanup phase performed in Bldg 150, the contaminated sewer line was removed and replaced 


with a new pipe. 


150 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 
150 1981 3 32 Outside area rad decon was required near this building. 


150 1981 3 35 The vent in this building was removed prior to Rockwell contract. 
150 1981 35 all USNRC Inspection Report 40-8702/80-04, November 1980, signed in January 1981, indicates that 


independent measurements of soil and material in sewers near building are in agreement with the closeout 
survey results and indicate that this building meets the criteria. 


150  081 14 DU storage area and firing range 


150  081 14 Major DU machining in a special shop for DU 
201 1948 126 1 Building 201 was identified as a warehouse building during World War II. 
201 1949 138 VI Building 201 consisting of approximately 37,000 ft2 was acquired by the Artillery Division and consists of 3 


floors.  The 3rd floor included an engineering laboratory. 


201 1975 100 2 Considered a Radioactive Area 


201 1977 45 4 Thorium-fluoride was used for thin film coatings on optical components. 
201 1977 45 4 Tritium gas sources. 
201 1977 68 5 BRL survey indicates 17,200 dpm tritium in first hood in rad storage room. 
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201 1977 68 5 BRL survey indicates that this building could not be completely surveyed due to the presence of 
equipment. 


201 1977 079 6 High level of radiation in hood located in the radiation posted area in Bldg 201 where radioactivity was 
routinely handled. 


201 1977 129b 3 Radioactivity lab and radioactivity counting room - H3, others, was included in BRL preliminary area  B 
survey. 


201 1977 129b 5 A smear inside of the hood in the radiation posted area where radioactivity is routinely handled showed H3 
contamination prior to clearance of building.  Hood was scheduled to be transferred to Picatinny Arsenal. 


201 1977 129b 5 Although surveyed during BRL Area B survey and little or no significant nuclear radiation was observed in 
this building, the building must be resurveyed after equipment is removed, since radioactivity can be 
masked by such equipment in place. 


201 1977 129d 3 Due to continued use of the building or the presence of installed eqiupmen, building was administratively 
removed from Area B and were not included in the BRL comprehensive survey. 


201 1977 I II-36 Fire Control system self-luminous devices with H3, or Pm147 or Kr85, etc. were used. 
201 1978 2 400 Building use: Ordnance Facility 


201 1978 083a 63 H-3, Pm-147, Kr-85, Ra-226 luminous sources primary lab first floor, and counting room second floor, rad 
contamination per BCL survey. 


201 1978 093 46 6 Tritium smears taken  [Note: no results noted]. 
201 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'radiation in the hood.' 


201 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up. Post-decon surveys documented in 
Report N505SRR000010. 


201 1980 30 1 Building was a fire control lab with H3, Pr147, and natural thorium were components of items. 


201 1980 30 all Rockwell Survey Data for Release of Building 201 FA.  Average Beta fixed up to 1500 dpm/ 100 cm2. 
Average Alpha fixed of 0 dpm/100 cm2.  


201 1980 31 1 Rockwell Release survey data sent to NRC for review. 
201 1980 33 all USNRC Inspection Report 40-8702/80-03, October 1980, indicates that independent measurements are in 


agreement with the closeout survey results and indicate that this building meets the criteria in USNRC 
1975. 
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201 1980 39 all Rockwell Survey Data for Release of Building 201 FA.  Average Beta fixed up to 1500 dpm/ 100 cm2. 
Average Alpha fixed of 0 dpm/100 cm2.  


201 1980 63 4 One lab self luminous material. 
201 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 


201 1980 97 all Files of Rockwell Building Post Decon  Surveys 
201 1980 97 all Files of Rockwell Building Post Decon  Surveys 
201 1980 97 all Files of Rockwell Building Post Decon  Surveys 
201 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 


201 1981 3 27 Building 201 was found to be free of radiological contamination. 
201 1981 3 35 The vent in this building was removed prior to Rockwell contract. 
201  081 22 H-3, Pm-147, Kr-85.  Principal laboratory area in Bldg 201, first floor, and instruments counting room is on 


second floor. 


202 1942 45 2 IceSolve Report notes that building was used as the watch shop from 1942 through 1958. Tritium sources 
were stored in this building after the watch shop was moved to building 150. 


202 1948 126 1 Building 202 was identified as a warehouse building during World War II. 
202 1960 45 4 Watch shop and tritium gas storage in vault area. 
202 1960 081 22 H-3 and Radium.  Watch shop (testing of watches) was first located in Bldg 202, and moved in 1960 


202 1977 1 II-36 Fire Control system self-luminous devices with H3, or Pm147 or Kr85, etc. were used. 
202 1977 1 II-36 Tritium and radium were used in luminous watches in these buildings. 
202 1977 68 5 BRL survey indicates that little or no significant nuclear radiation was observed in this building.  


202 1977 69 4 BRL survey indicates that Building had equipment in it and needed resurvey. 


202 1977 079 7 Bldg contains eq't scheduled for movement and cannot be surveyed at this time. 
202 1977 129b 3 Watch lab - H3, others, was included in BRL preliminary area  B survey. 
202 1977 129d 3 Due to continued use of the building or the presence of installed eqiupment, building was administratively 


removed from Area B and were not included in the BRL comprehensive survey. 


202 1978 2 400 Building use: Ordnance Facility 


202 1978 083a 63 No rad contamination per BCL survey. 







Frankford Arsenal Historical Site Assessment  Appendix B 
  


 
 PAGE  61 OF 92 


BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


202 1978 089 3-4 Sample information forms from BCL survey; Bldg 202 is a large 4-story bldg, long and rectangular. Most of 
it was office space and there were a few labs.  Most of floors had linoleum tile.  Many metal room dividers.  
This building is connected to Bldg 233, which is a garage. Dose rate surface, 350 cpm. Tritium swipes 
taken, but no results found. 


202 1978 093 46 5 Tritium smears taken  [Note: no results noted]. 
202 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'suspect pending equipment 


removal.' 


202 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


202 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a BRL Rad 
Survey Report (01 NOV 77) that lists buildings a surveyed by Batelle and found to contain "little or no 
significant nuclear radiation." 


202 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


202  081 22 H-3, Pm-147, Kr-85.  Sources located in vault area. 


202A 1977 079 7 Bldg contains eq't scheduled for movement and cannot be surveyed at this time. 
202A 1978 2 400 Building use: Environmental Cooling Tower 
202A 1978 096 2? Water cooling tower, radiation 0.008 mR/hr, 250-300 cpm. 
202A 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'suspect pending equipment 


removal.' 


203 1977 079 7 Bldg contains eq't scheduled for movement and cannot be surveyed at this time. 
203 1978 2 400 Building use: Ordnance Facility 
203 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'suspect pending equipment 


removal.' 


204 1977 079 7 Bldg contains eq't scheduled for movement and cannot be surveyed at this time. 
204 1978 2 400 Building use: Tunnel entrance 
204 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'suspect pending equipment 


removal.' 


206 1974 165 1 List building descriptions notes that this building was considered for demolition. 


206 1977 079 7 Bldg contains eq't scheduled for movement and cannot be surveyed at this time. 
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206 1978 2 400 Building use: Ordnance Facility 
206 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'suspect pending equipment 


removal.' 


206 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 


207 1974 165 1 List building descriptions notes that this building was considered for demolition. 
207 1977 079 7 Bldg contains eq't scheduled for movement and cannot be surveyed at this time. 
207 1978 2 400 Building use: Laboratory and Test Building, general purpose 
207 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'suspect pending equipment 


removal.' 


208 1975 100 2 Considered a Radioactive Area 
208 1977 1 II-36 Propellant gages with Cs137 and Am241 were used in this building, but does not remain. 
208 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 
208  081 20 Kr-85, Leak testing (radiflow) 


210 1965 45 4 DU machining in area. Area remediated between 1965-1970. 
210 1977 1 II-31 Major processing and fabrication using DU.  Wastes were stored in drums with oil covering and disposed of 


as radioactive waste. Third Floor. 


210 1977 45 4 Manufacture of ALPHA body slug in the special ammunition unit area. Machining of DU. 


210 1978 2 400 Building use: General purpose warehouse 
210 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up.  Post-decon surveys documented 


in Report N505SRR000011. 


210 1980 27 all Rockwell Survey Data for Release of Building 210 FA. Surface dose rates through 7 mg/cm2 at 1 cm are < 
0.2 mrad/hr. Average Beta fixed up to 2146 dpm/ 100 cm2. Average Alpha fixed up to 44.2 dpm/100 cm2.  


210 1980 30 all Rockwell Survey Data for Release of Building 210 FA.  Average Beta fixed up to 370 dpm/ 100 cm2. 
Average Alpha fixed of 0 dpm/100 cm2.  


210 1980 31 1 Rockwell Release survey data sent to NRC for review. 
210 1980 33 all USNRC Inspection Report 40-8702/80-02, August 1980, signed September 1980, indicates that 


independent measurements are in agreement with the closeout survey results and indicate that this 
building meets the criteria in USNRC 1975. 


210 1980 63 4 DU on 2nd and 3rd floors. 
210 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 
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210 1980 75 all Building is included in a list of contaminated buildings from an August 1980 memo discussing consideration 
of canceling heavy metal cleanup if the Philadelphia Economic Development Corporation were to demolish 
(up to 86 buildings were included in the demolish list), if FA were turned over to the city of Philadelphia. 


210 1980 97 all Files of Rockwell Building Post Decon  Surveys 
210 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 


210  081 14 DU machining on third floor, this was apparently decontaminated between 1965-70. 
215 1977 45 4 Laundry room for contaminated clothing. 
215 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 
215 1978 090 2-4 Sample information forms from BCL survey;Bldg 215 is a very large building built in 1865.  3rd floor is 


open, holes in roof.  Basement with tunnel exits and sumps.  At SW basement door, readings 1500 cpm on 
stone slab  under door.  Readings were also that high on yellow brick outside the door.  Readings in cracks 
were not higher, probably natural radioactivity. Most of surface was at background of 0.01 mR/hr. 


215 1978 096 75 Descriptive information about Bldg 215 on p. 75. 
215 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 


revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


215 1996 45 2 IceSolve Report notes that this building served as the nuclear laundry. 
215 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 


Center Technical Information Center Holdings for FA. 


223 1977 1 II-35 400 rounds 7.62 mm DU cartridges. 
223 1978 2 400 Building use: General purpose warehouse 
225 1978 2 400 Building use: General purpose warehouse 


225  081 20 DU storage 
227B 1977 1 II-32 DU total inventory 2,655.6 Kg net U weight in ingots, rods, cans, liners, derbies, and 105 mm cores. 


227B 1977 1 II-31 Inventory of DU stored in building. 
227B 1977 1 III-2 Large quantities of radiological material remain in storage at the Arsenal, the major portion being DU stored 


in buildings 227B, 149, and 150. 
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227B 1977 1 II-36 Miscellaneous radioactive material such as C14, Co60, Ni63, Sr90, etc. were stored in this building. 


227B 1977 1 II-36 Polonium antistatic brushes were stored in this building. 
227B 1977 1 II-36 Propellant gages with Cs137 and Am241 were stored in this building. 


227B 1977 45 4 Major DU storage area. 
227B 1978 2 400 Building use: Nuclear Physics and Chemistry Storage 
227B 1978 083a 63 Rad contamination per BCL survey (DU). 
227B 1978 084 228 Apparent spill on north side of 227B results in contamination up to 30,000 dpm/100 cm2. 


227B 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up.  Post-decon surveys documented 
in Report N505SRR000009. 


227B 1980 27 all Rockwell Survey Data for Release of Building 227B FA. Surface dose rates through 7 mg/cm2 at 1 cm are 
< 0.2 mrad/hr. Average Beta fixed up to 1133 dpm/ 100 cm2. Average Alpha fixed up to 14.3 dpm/100 cm2. 


227B 1980 29 all Soil sampling was conducted outside building 227B. 
227B 1980 30 all Rockwell Survey Data for Release of Building 227B FA.  Average Beta fixed up to 370 dpm/ 100 cm2. 


Average Alpha fixed of 0 dpm/100 cm2.  


227B 1980 31 1 Rockwell Release survey data sent to NRC for review. 
227B 1980 33 all USNRC Inspection Report 40-8702/80-02, August 1980, signed September 1980, indicates that 


independent measurements are in agreement with the closeout survey results and indicate that this 
building meets the criteria in USNRC 1975. 


227B 1980 63 4 DU and rad waste 


227B 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 
227B 1980 75 all Building is included in a list of contaminated buildings from an August 1980 memo discussing consideration 


of canceling heavy metal cleanup if the Philadelphia Economic Development Corporation were to demolish 
(up to 86 buildings were included in the demolish list), if FA were turned over to the city of Philadelphia. 


227B 1980 97 all Files of Rockwell Building Post Decon  Surveys 
227B 1980 97 all Files of Rockwell Soil outside Building Post Decon  Surveys 


227B 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
227B 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. 
227B 1981 3 18 Outside area rad decon methods were demonstrated at this building for the Rockwell contract. 
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227B 1981 3 32 Outside area rad decon was required near this building. 
227B 1981 35 all USNRC Inspection Report 40-8702/80-04, November 1980, signed in January 1981, indicates that 


independent measurements of soil and material in sewers near building are in agreement with the closeout 
survey results and indicate that this building meets the criteria. 


227B  081 14 DU storage area 


230 1976 45 4 Environmental testing area, tritium and radium. 


230 1976 081 22 H-3.  All environmental testing was moved to Bldg 230 in 1976.   
230 1978 2 400 Building use: Laboratory and Test Building 
230 1978 083a 63 No rad contamination per BCL survey. 


230 1978 093 100 Radiation readings background, 0.006 mR/hr, 350 cpm, tritium smears taken 
230 1978 096 83 Descriptive information about Bldg 230 on p. 83. 
230 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 


was detected. Request is made to BRL to do a verification survey. 


230 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


230 1996 45 2 IceSolve Report notes that this building was used in durability testing of the watch dials. 
230 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 


memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


231 1978 2 400 Building use: Laboratory and Test Building 


231 1978 093 100 Radiation readings background, 0.006 mR/hr, 350 cpm, tritium smears taken 
231 1978 096 83 Descriptive information about Bldg 231 on p. 83. 
231  081 20 H-3.  Environmental testing. 
232 1978 2 400 Building use: Lumber and Pipe Shed 


232 1978 093 100 Radiation readings background, 0.006 mR/hr, 350 cpm 
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233 1974 165 1 List building descriptions notes that this building was considered for demolition. 
233 1977 079 7 Bldg contains eq't scheduled for movement and cannot be surveyed at this time. 
233 1978 2 400 Building use: Ordnance Facility 


233 1978 121 1 Building was not included in the Area B Statement of Clearance because of 'suspect pending equipment 
removal.' 


245 1974 165 1 List building descriptions notes that this building was considered for demolition. 
245 1978 2 400 Building use: General purpose magazine 
245  081 20 DU ammunitions storage 


301A 1974 165 1 List building descriptions notes that this building was considered for demolition. 
301A 1977 1 II-36 Propellant gages with Cs137 and Am241 were used in this building, but does not remain. 
301A 1978 2 400 Building use: Laboratory and Test Building 
305 1978 2 400 Building use: Laboratory and Test Building 


305 1978 083a 63 No rad contamination per BCL survey. 
305 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 


was detected. Request is made to BRL to do a verification survey. 


305 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 
memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


305  081 22 Additional environmental testing was performed in this Bldg. (H-3, other?) 
306 1974 165 1 List building descriptions notes that this building was considered for demolition. 
306 1978 2 400 Building use: Salvage and surplus property facility 
306 1978 093 144 This is a double row of pits/bins of poured concrete which have apparently been used for collection of chips 


of various metals for scrap or other purpose. Radiation level 0.04 mR/hr, 350-500 cpm. Note that the north 
row has standing water, which could shield radiation from the sediment.  


307 1977 1 II-31 Inventory of DU stored in building. 
307 1977 45 4 DU storage and shipping area. 
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307 1978 2 400 Building use: General purpose warehouse 


307 1978 091 2 Sample information forms from BCL survey;  0.008 mR/hr, 200-325 cpm. 
307 1978 091 3 Sample information forms from BCL survey; Bldg 307 is used for storing receiving, and shipping materials.  


A loading dock is located at the south end of the building.  The building is constructed of brick and has 
concrete floor, an overhead crane which is approximately 20 ft high and is used to move heavy items.  
Desks, chars, tables, and cabinets , and some bags of sands and urea make up the present inventory. 


307 1978 096  Bldg 307 used for storing, receiving, and shipping materials.   Constructed of brick with a concrete floor. 


307 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 
was detected. Request is made to BRL to do a verification survey. 


307 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


307 1996 45 2 IceSolve Report notes that this building was used as a DU shipping and storage area. 


307 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 
memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


307 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


307  081 14 DU shipping area 
307  081 14 DU storage area 


308 1978 2 400 Building use: General purpose warehouse 
308 1979 083 30 Bldg 308 used to stage rad waste for shipment after decon of other buildings. 
308 1980 33 4 USNRC Inspection Report 40-8702/80-03, October 1980, indicates that building 308 is a rad waste storage 


area and needs to be included in a survey prior to final release of the FA. 
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308 1981 3 31 Rockwell contract staged radioactive material in building for shipment to burial site. 
308 1981 34 1 USNRC Confirmatory Survey of FA Buildings under License SUB-1339 noted that building meets criteria. 


308 1981 74 all USNRC Inspection Report 40-8702/80-05, December1980, signed in January 1981, indicates that 
independent measurements of floors and equipment in building indicated that building meets criteria. 


312 1952 141 96 Building 312, to be known as the Radio-Chemistry laboratory was 95% complete.  Walls are stainless steel 
clad.  Studies including auto-radiographic determinations of segregations in metals such as titanium. 


312 1953 145 34 Building 312 was remodeled to serve as a facility for the radiochemistry section.  This consisted of a 
counting room, a lab with an approved radioisotope fume hood, an autoradiography room and a small 
laboratory room to be furnished with a dry box.  Facility will be used for research and development work. 


312 1961 14 31B Building 312 was the radioisotope and radiation chemistry lab (1,541 ft sq). Building had a fume hood 
exhaust. Various sources were used in the area (see application for license 37-1091-7). 


312 1971 45 4 #28 and #126 transportainers filled with DU were stored. 


312 1977 1 II-31 Inventory of DU stored in building. 
312 1977 1 II-31 Laboratories using radioactive material. Subject to decontamination operations in 1976, but the ventilation 


ducts and sewer drains are still suspect. 


312 1977 45 4 DU storage area. 


312 1977 45 3 IceSolve Report notes that this building was a radioisotope laboratory including Co60, Zn65, Ag110, 
Po210, and Ra226. Ventilation ducts, hoods and sewers were suspected of being contaminated. An 
inspection in 1977 resulted in a recommendation that the sewers, sumps, and hoods be surveyed. 


312 1977 081 22 The old radioisotope lab was formerly located in Bldg 312.  All rad materials and eq't, including lab benches 
and sinks have been removed.   


312 1978 2 400 Building use: Nuclear Physics and Chemistry Storage 
312 1978 083a 63 No rad contamination per BCL survey. 


312 1978 093 52 Bldg 312 used for storage of radioactive materials; no radiation detected above background. 
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312 1978 096 57 Most rooms have stainless steel sheet on walls.  Notice on one door indicates radioactive materials.   


312 1980 63 various Rad Lab in building 312 has been extensively surveyed and is clean and is not included in the listed 
contaminated buildings. 


312 1980 67 2 Building was surveyed by Battelle Columbus Laboratories in 1977-78 and no radiological contamination 
was detected. Request is made to BRL to do a verification survey. 


312 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


312 1996 45 4 Rad Lab with various radionuclides during the 'early years of FA'. 
312 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified a AHAMA 


memo (28 mar 80) that lists buildings a surveyed by Batelle and found to contain no radiological 
contamination. 


312  081 14 DU storage area 


312  081 22 Some DU work was performed in the radioisotope laboratory.  
315 1978 2 400 Building use: Salvage and surplus property facility 
315 1978 093 144 Two pits with about 500 sq. ft. total with piles of chips (Aluminum)  Radiation level 0.01 mR/hr, and 250-350 


cpm. 


316 1974 165 1 List building descriptions notes that this building was considered for demolition. 


316 1975 100 2 Considered a Radioactive Area 
316 1977 1 II-31 Test munitions were fired in this building - Range C. 
316 1977 45 4 DU operations in labs C and F.   


316 1977 081 38 Decontamination is known to be required in the firing range of Building 316. 
316 1978 2 400 Building use: Laboratory and Test Building 
316 1978 23 2 The DU projectile range in Bldg 316 is radioactively contaminated. 
316 1978 084 171 Battelle Columbus Lab (BCL) survey of Bldg 316 duct shows alpha up to 27,200 pCi/m2, and beta up to 


70,400 pCi/m2. 


316 1978 084 232 High readings around north end of 316, up to 240,000 dpm/100 cm2 
316 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up. Firing range C required extensive 


decontamination to clean up.  Post-decon surveys documented in Report N505SRR000015. 
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316 1980 29 all Soil sampling was conducted outside building 316. 
316 1980 31 1 Rockwell Release survey data sent to NRC for review. 
316 1980 32 all Ballistic Research Laboratory BRL survey results of building satisfying the criteria in NRC 1975 Guidelines 


for Unrestricted Use 


316 1980 33 all USNRC Inspection Report 40-8702/80-03, October 1980, indicates that independent measurements are in 
agreement with the closeout survey results and indicate that this building meets the criteria in USNRC 
1975. 


316 1980 63 4 DU 
316 1980 73 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 
316 1980 75 all Building is included in a list of contaminated buildings from an August 1980 memo discussing consideration 


of canceling heavy metal cleanup if the Philadelphia Economic Development Corporation were to demolish 
(up to 86 buildings were included in the demolish list), if FA were turned over to the city of Philadelphia. 


316 1980 97 all Files of Rockwell Soil outside Building Post Decon  Surveys 
316 1980 083f 4 DA sewer pipe in Bldg 316 was contaminated and it was removed up to a point where only background 


levels were detected, and then capped with a concrete plug. 


316 1981 3 27 DU was found in this building and building was included in Rockwell decon contract. Range C required 
extensive decontamination. 


316 1981 3 32 Outside area rad decon was required near this building. 


316 1981 3 18 Range C of building was selected for demonstrating rad decon methods for building interiors in the 
Rockwell contract. 


316 1981 3 35 Vent in building was removed and disposed of as rad waste at the Barnwell site. 
316 1981 34 1 USNRC Confirmatory Survey of FA Buildings under License SUB-1339 noted that soil outside building 


meets criteria. 


316 1981 35 all USNRC Inspection Report 40-8702/80-04, November 1980, signed in January 1981, indicates that 
independent measurements of soil and material in sewers near building are generally in agreement with 
the closeout survey results with the exception of 2 samples showing 128 and 159 pCi/g of uranium-238.  
The licensee plans to perform additional decontamination in this area. The licensee states that they would 
continue to decontaminate the soil outside of building 316 until it was less than 35 pCi/g above 
background. 


316 1981 36 all Licensee plans additional decontamination of soil near building. 
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316 1981 74 all USNRC Inspection Report 40-8702/80-05, December1980, signed in January 1981, indicates that 
independent measurements of soil areas that had previously exceeded 35 pCi/g now meets criteria. 


316  081 22 DU rounds were fired primarily in Bldg 316, Range C. 
320 1978 2 400 Building use: Railroad scales 


320 1978 096 2? Small scale bldg has a floor hatch leading  down a ladder into a tunnel.  Radiation 0.01 mR/hr, 250-300 
cpm. 


321 1978 2 400 Building use: Incinerator 
321 1978 093 144 This is a concrete slab with two small pipes; radiation 0.008 mR/hr, 350-500 cpm. 
329 1978 2 400 Building use: Salvage and surplus property facility 


329platform 1981 3 16 Removed under Rockwell contract. 
332 1978 2 400 Building use: High explosive magazine 
332 1988 24 5 TNT cave was identified for demolition as part of an environmental restoration project. 
334 1978 2 400 Building use: High explosive magazine 


334 1988 24 5 Air raid shelter by building was identified for demolition as part of an environmental restoration project. 


334 1988 24 5 Magazine building was identified for demolition as part of an environmental restoration project. 


337 1978 2 400 Building use: High explosive magazine 


337 1988 24 5 Building will be retained by Penn Fish Commission for a park. 
339 1974 165 1 List building descriptions notes that this building was considered for demolition. 
339 1978 2 400 Building use: High explosive magazine 
339 1988 24 5 PETN Cave was identified for demolition as part of an environmental restoration project. 


340 1975 100 2 Building 340 was demolished. 
400 Area 1948 126 1 All of the 400 group of buildings were used during World War II. 
400 Area 1977 1 III-2 An area of concern for contaminant migration is the filter or '400' area, the former site of the lead styphnate 


production.  The sewer lines are suspected of being contaminated. These lines terminate at the catch basin 
for the 400 area on the bank of the Delaware River.  The basin is in a state of disrepair.  It is believed that 
any subsurface contamination due to historical activities may be a potential problem. 
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400 Area 1981 3 25 400 area is a 9-acre parcel located in the southeast part of the Arsenal was used from WWII onward for 
manufacture of primer mixes and pyrotechnics.  The low value of the 32 small buildings located in the 400 
area, coupled with the possibility of contamination with primer mixes and/or pyrotechnic materials, led to 
demolish the area (the 400 area burn).  All buildings were burned. 


400 Area 1981 3 16 Demolished under Rockwell contract. 
400 Area  081 23 The 400 Area is addressed as a distinct element of the project.  The radiological problem spans all Arsenal 


areas but the 400 series of buildings. 


409 1988 24 5 Wharf was identified for demolition as part of an environmental restoration project. 
430 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 
430 1980 083f 4 The sewer line associated with Building 430 was tested and found to be acceptably free from residual 


radioactivity.  This sewer line was then removed as part of the cleanup process for the 400 Area. 


439 1978 2 400 Building use: Medium caliber projectile Ldg. Plant 


439 1978 092 2 sump outside Bldg 439, 150 cpm. 
439 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 


revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


439 1996 45 3 IceSolve Report indicates that this building was an incinerator that incinerated contaminated wastes. 


439 1996 45 4 ORNL report notes incinerator for contaminat ed waste such as contaminated paper products. 


439 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified no record of 
surveys at this building. 


439 1998 65 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


507 1977 1 II-31 Inventory of DU stored in building. Noted that building no longer exists. 


507 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 
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507 1996 45 3 IceSolve Report indicates that this building was a DU storage area. 
507 1996 45 4 ORNL report notes DU storage area. 
507 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified no record of 


surveys at this building. 


507  081 21 DU storage 
508 1973 97 161 FA Regulations note that if disposal of scrap is desired, material is moved to holding area of building 508. 


508 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


508 1996 45 4 ORNL report notes holding area for uranium scrap. 


508 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified no record of 
surveys at this building. 


510 1978 2 400 Building use: Motor Repair shops 
510 1988 24 5 Building will be retained by Penn Fish Commission for a park. 
511 1974 165 1 List building descriptions notes that this building was considered for demolition. 


511 1978 2 400 Building use: General purpose warehouse 
511 1988 24 5 General purpose warehouse was identified for demolition as part of an environmental restoration project. 


512 1977 45 4 ORNL report notes DU storage area. Also the building was removed. 


512 1996 44 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


512 1996 45 3 IceSolve Report indicates that this building was a DU storage area. It also indicates that this building was 
demolished. 


512 1998 65 2 A search of US Army Environmental Center Technical Information Center Holdings identified no record of 
surveys at this building. 


513 1977 001 II-31 Major processing and fabrication using DU.  Wastes were stored in drums with oil covering and disposed of 
as radioactive waste. 


513 1978 002 400 Building use: Electrical equipment facility 
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513 1978 092 7 Bldg 513 is an office building with several compartments adjoining a hallway that leads to Bldg 518, which 
contains machinery that works with radioactive materials. 


513 1978 092 6 Surface background, 350 cpm, dose rate 0.008 mR/hr. 
513 1978 093 85 Radiation level 0.008 mR/hr, surface is at background, 350 cpm. 


513 1978 096 137 Office bldg with several compartments adjoining a hallway that runs into 518 (which contained 
radioactivity). 


513 1996 044 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


513 1996 045 3 IceSolve Report indicates that this building was a building that performed swedging of DU wire.  It also 
indicates that this building was demolished. 


513 1996 045 4 ORNL report notes used to swedge DU wire. 


513 1998 065 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


513  081 21, 22 DU wires were swagged. (swedging wire)  
516 1978 002 400 Building use: Metallurgy Laboratory 
516 1988 024 5 Gas station was identified for demolition as part of an environmental restoration project. 


518 1976 117 1 Dynapak, Atmos. Generator, and Hydraulic Presses were identified as planned for decontamination. 


518 1976 117 1 Requirement to decontaminate the filtering systems (flue, ducts, etc.) is recognized. 
518 1978 002 400 Building use: Metallurgy Laboratory 


518 1978 093 85 Sketch of Bldg 518 shows the following readings: removed machinery up to 20,000 cpm, drain 10,000 cpm, 
drain 25,000 cpm, crack in floor 10,000 cpm. 


518 1978 096 137 Workshop with numerous machines used for working metal, some are for radioactive material. 


518 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up.  Post-decon surveys documented 
in Report N505SRR000014. 


518 1980 031 1 Rockwell Release survey data sent to NRC for review. 


518 1980 033 all USNRC Inspection Report 40-8702/80-03, October 1980, indicates that independent measurements are in 
agreement with the closeout survey results and indicate that this building meets the criteria in US NRC 
1975. 
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518 1980 063 4 DU, thorium 
518 1980 073 1 NRC issues SUB-1339 amendment 04 that releases this building for unrestricted use. 
518 1980 075 all Building is included in a list of contaminated buildings from an August 1980 memo discussing consideration 


of canceling heavy metal cleanup if the Philadelphia Economic Development Corporation were to demolish 
(up to 86 buildings were included in the demolish list), if FA were turned over to the city of Philadelphia. 


518 1981 003 27 DU was found in this building and building was included in Rockwell decon contract. 
518 1988 024 5 Metallurgy lab was identified for demolition as part of an environmental restoration project. 
519 1950 045 3 IceSolve Report indicates that this building was used as the watch shop after it was removed from building 


150 around 1950. 


519 1970 045 4 Watch shop moved here. Tritium in basement and radium possibly used. 


519 1970 081 22 H-3 watches were tested here when watch shop was moved to Bldg 519 in 1970. 
519 1977 001 II-35 100 rounds of 20mm armor-piercing DU Flechette penetrators (tricap). 100 rounds caliber 50 Flechette. 


519 1977 001 II-36 Tritium and radium were used in luminous watches in the basement of this building. 
519 1978 002 400 Building use: Administrative Building, R&D 


519 1978 092 10-38 Bldg 519 appears to be primarily office space, with a storage room in the ground floor, which is the 
basement.  Smears for tritium were taken and were counted with two separate probes.  No readings above 
background were detected. [Note: liquid scintillation was not used, so these results are suspect].  Dose rate 
in basement was background, 0.010 mR/hr.  1st floor and 2nd floor dose rates are background, 0.008 
mR/hr. 


519 1978 092 13 Note on survey form indicates a locked room in basement, and that "Bldg potential contaminated with 
radioactive material". 


519 1988 024 5 Admin building research and development was identified for demolition as part of an environmental 
restoration project. 


519 1996 044 1 USNRC wrote to the Army and indicated that a review of past NRC licensing and inspection documentation 
revealed additional buildings where radioactive material was used, including this building.  The NRC does 
not have any records demonstrating that this building meets NRC criteria for unrestricted use. 


519 1998 065 2 Batelle Sample Information Forms were found for this building in a search of US Army Environmental 
Center Technical Information Center Holdings for FA. 


520 1978 002 400 Building use: Metallurgy Laboratory 
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520 1988 024 5 Metallurgy lab was identified for demolition as part of an environmental restoration project. 
521 1965 045 4 Small amount of DU was fired on Range 16 in 1965. 
521 1977 001 II-36 Propellant gages with Cs137 and Am241 were used in this building, but was scheduled for transfer to Fort 


Dix. 


521 1977 001 II-31 Test munitions were fired in this building - Range 16. 
521 1978 002 400 Building use: Laboratory and Test Building 
521 1978 084 234 High readings on roof of building; typical, 1000 cpm, max. 15,000 cpm. 
521 1979 083 27 Bldg identified as contaminated (DU). Contract to Rockwell to clean up.  Firing ranges 11/12 and 15/16 


required extensive decontamination to clean up.  Post-decon surveys documented in Report 
N505SRR000019. 


521 1980 75 all Building is included in a list of contaminated buildings from an August 1980 memo discussing consideration 
of canceling heavy metal cleanup if the Philadelphia Economic Development Corporation were to demolish 
(up to 86 buildings were included in the demolish list), if FA were turned over to the city of Philadelphia. 


521 1980 063 4 DU 
521 1980 083f 6 Sewer line near building checked (Rockwell), and was below all release criteria 
521 1981 003 35 20 inch vents serving firing ranges 15 and 16 were encased in concrete and would have been difficult to 


remove, so they were cleaned in place using sandblasting. 


521 1981 003 32 A small outside area adjacent to ranges 15/16 was found to be contaminated and was decontaminated. 


521 1981 003 27 DU was found in this building and building was included in Rockwell decon contract.  The firing ranges 
11/12 and 15/16 required extensive decontamination. 


521 1981 034 1 USNRC Confirmatory Survey of FA Buildings under License SUB-1339 noted that building meets criteria. 


521 1981 035 all USNRC Inspection Report 40-8702/80-04, November 1980, signed in January 1981, indicates that 
independent measurements of soil and material in sewers near building are in agreement with the closeout 
survey results and indicate that this building meets the criteria. 


521 1981 074 all USNRC Inspection Report 40-8702/80-05, December1980, signed in January 1981, indicates that 
independent measurements of floors and equipment in building indicated that building meets criteria. 
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521 1988 024 5 Lab and firing range was identified for demolition as part of an environmental restoration project. 


521  081 22 Only limited DU rounds firing in Bldg 521, range 16. 
522 1978 002 400 Building use: Water Tank 


522 1988 024 5 Water tank was identified for demolition as part of an environmental restoration project. 
523 1988 024 5 Shed and small structure near Bldg 522 were identified for demolition as part of an environmental 


restoration project. 


Area B 1977 079 1 Final statement of clearance for Area B.  This excludes sewer lines and certain buildings that are potentially 
contaminated, as shown in Encl. 2. 


Area B 1977 079 7 Limited sampling of sewer lines was made by AEHA, and they may contain radioactive contamination.  
More in-depth sampling analysis is required.  Sewer lines & sumps in Area B will be evaluated by the Area 
C and D contractor. 


Area B 1977 080 1 Reference 80 discusses hazardous and toxic materials, but it lists the Area B Bldgs individually.  Ref 80, in 
combination with Ref 79, provides a list of which building were cleared for radioactivity in December 1977. 


Criteria 1975 023A all NRC Guidelines for Decontamination of Facilities and Equipment prior to Release for Unrestricted Use or 
Termination of Licenses for Byproduct, Source, or Special Nuclear Material is included as a reference for 
decon plans.  It includes a table of acceptable surface contamination levels. 


Criteria 1977 081 3 AR 700-64 and NRC Reg Guide 1.86 provide limits for contamination of radiological material in facilities. 


Criteria 1977 081 26 AR 700-64 prescribes the maximum permissible radiological contamination in work areas.  In a case where 
depleted uranium operations were conducted, fixed contamination cannot exceed 5,000 dpm per 100 sq. 
cm. 


Criteria 1977 081 37-38 The radiological contamination project element is divided into the following 3 sub-elements: Initial Health 
Physics Survey, Decontamination, and Final condition Health Physics Survey.  Once decontamination has 
been accomplished, an final health physics survey will be required to document the adequacy of 
decontamination. 


Criteria 1980 003 61 36 uncontaminated soil samples showed 13 pCi/g alpha and 15 pCi/g beta as background. 


Criteria 1980 003 56 Acceptable cleanliness of surfaces was established similar to RG 1.86 criteria - see table on page 56. 
(5000 dpm/100 cm2 for uranium with 1000 dpm/100 cm2 removable). 
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Criteria 1980 003 58/59 During decon efforts, airborne and water contaminants evaluated included H3, Co60, Zn65, Kr85, Ag110m, 
Pm147, Po210, Ra226, Th230, Thnat, Unat, U238. 


Criteria 1980 003 61 Soil criteria included 3 pCI/g of Ra226, 30 pCi/g of Po210, and 150 pCi/g of H3. 
Criteria 1981 003 33 The acceptance criterion for cleanliness of soil was developed during the course of the FA program. The 


acceptance criterion was developed on the basis of a special soil sampling and analysis program 
conducted by Rockwell under authorization from USATHAMA.  Criterion was 35 pCi/g DU above natural 
background in soil.  This was approved by the NRC on July 14, 1980 and was included in license SUB -
1339. 


Criteria 1981 083 60-61 Criteria for residual radioactivity in soil is 35 pCi/g depleted uranium (above background), where 
background is 13 pCi/g alpha or 15 pCi/g beta.  Ra-226 limit is 3 pCi/g, Po-210 is 30 pCi/g, and H-3 is 150 
pCi/g. 


Criteria 1981 083 56-59 Criteria used by Rockwell for 1979 decontamination of 12 buildings and additional roofs is 500 dpm alpha 
per 100 sq. cm average, and 1000 dpm alpha per 100 sq. cm (removable). Other surface release criteria 
are listed in reference 83, paragraph 9.3.1.3.  (NRC RG 1.86 criteria plus an additional surface dose rate 
criterion [0.2mrad/hr @ 1 cm avg. dose rate])  Liquid release levels are shown in reference 83, paragraph 
9.3.3.3. 


Criteria 1981 083 62-63 Release criteria for sewers and drains are based on ANSI N13.12 (1978) and NRC Guidelines (1976).  If 
drains are not potentially contaminated (based on historical use, proximity to rad materials areas, and 
analysis of material for inlets and outlets) , they can be released without surveys.   If they are potentially 
contaminated, they must be surveyed, as practical, including all traps.  Acceptance criteria is based on 
surface contamination level from wipes, or water criteria if water is collected. 


FA site 1951 142 161 A gamma ray gage, using Ce-144 was developed by Standard Electronic Research Corp. as a high speed 
automatic screening device for detecting weld defects.  It is expected to be delivered to Frankford Arsenal. 


FA site 1952 141 178 A proton accelerator was designed and built to provide a beam of ten kilovolts energy. This apparatus will 
be used to bombard relatively unstable chemical substances and evaluate the activation energy necessary 
to cause spontaneous decomposition.  In addition, a high temperature x-ray diffraction camera was 
obtained to make precise measurements of the coefficient of thermal expansion for various metals. 


FA site 1952 144 102 During the late summer of 1952 permission was obtained from the Atomic Energy Comission for use of 
isotope Strontium 90 in the project for radioactive illumination of fire control instruments. 
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FA site 1953 146 69 Since 1946, the Fire Control Lab has been experimenting with the application of radioactive material to fire 
control instruments for powerless night lighting.  The Signal Corps was authorized in 1951 to undertake a 
research program to find a substitute for radium.  Representatives of the Nucleonics Branch, Evans Signal 
Lab, and U.S. Radium Corporation met on 27 Apr 53 to discuss.  Tl-204, Sr-90 were mentioned as possible 
replacements. 


FA site 1954 147 233 C14 tagged hydrocarbon was used by the radioisotope lab for fungal research. 
FA site 1955 148 151 A concrete vault for the storage of radioactive chemicals was constructed.  C14 was used for labeling 


palmitic acid.  Ag110 (5 mCi) source was obtained for research studies on porosity of coatings. 


FA site 1956 160 14 The Radiochemistry Laboratory consists of a separate building containing a completely equipped 
radiochemical laboratory, a counting room, an autoradiography room, and a concrete storage vault and 
smaller rooms for other specialized eqiupment. C14, Ag110, P32, Po, and Radium are used in 
investigations. 


FA site 1961 012 all Source Material License SUB -459, Docket No. 40-6639 allows fabrication of uranium spotting rounds at 
Lake City, Picatinny Arsenal, and Frankford Arsenal.  This license replaced SUB-307. 


FA site 1961 014 all Application of Byproduct Material License 37-1091-1, Amendments 4, 5, and 8 for FA. Isotopes include: 
Ag110, Cd109, Fe55-59, Sr90, Pr147, C14, Co60, H3, Zn65, P32, S35.  Application also discusses a 120 
Ci Cs137 source. 


FA site 1963 012A all Source Material License SUB -459, amended. Includes a copy of SBE-7228, AEC license for export of DU 
as component parts of military explosive devices. 


FA site 1967 124 1 The Tacony Warehouse, a sub-installation of the Frankford Arsenal, will be closed and excessed, saving 
$477,100 annually. 


FA site 1967 124 1 FA proper contains 213 buildings and 27 miscellaneous sheds.  The Gage Section contains 3 buildings.  
Tacony contains 11 buildings and 1 miscellaneous storage shed.  Total 227 buildings and 28 sheds. 


FA site 1969 021 2 44,000 uranium spotting rounds containing DU were disposed of in May through June during a deep sea 
dump. 


FA site 1973 022 1 Byproduct license 37-01091-07 includes various radioisotopes. 


FA site 1973 162 136 Radioactive test and assembly facility is used for the lab testing and assembly of radioactive self-luminous 
sources developed for fire control eqiupment.  The facility includes a work laboratory and a count room.  H3 
is used. 
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FA site 1973 162 29 A Radiflo leak tester utilizing Kr85 gas is used at FA. 
FA site 1976 119 1 Plant equipment decontamination is addressed.  For the purposes of the FA cleanup effort, equipment 


requiring decontamination is any equipment which by nature of its use could be contaminated or contain 
contaminatant.  A contaminant includes any reactive material (i.e., explosives, propellants, pyrotechnics), 
radioactive materials, acid or corrosive materials and toxic substances. 


FA site 1977 001 III-2 It is believed that any subsurface contamination due to historical activities may be a potential problem. 


FA site 1977 118 1 A meeting was planned for July 1977 to make a deterimination as to the activities necessary to accomplish 
the final disposition of radioactively contaminated equipment. 


FA site 1977 128 1 Memo references that the Project Manager, Chemical Demiliterization and Installation Restoration, has 
submitted the Statement of Clearance for Area B at FA. 


FA site 1977 129a 1 BRL noted the results of an instrument and swipe survey of Area B at FFA.  No significant contamination or 
unexpected radioactive items were found.   


FA site 1977 129b 1 FA has been declared excess to the needs of the DOD.  A part of the overall assessment must include an 
investigation of the possible nuclear radiation contamination hazards at the site.  A preliminary radiological 
survey was conducted on 31 Oct 77 and 01 Nov 77 to screen areas of highest suspected radioactivity, and 
to develop information on work rates for making estimates fo survey all of Area B. 


FA site 1977 129b 3 & 4 BRL preliminary survey of Area B included the following instruments: Eberline PAC-1SAGA portable alpha-
gamma scintillation counter with a AC-3 alpha scint probe (0.5 mg/cm2 window, 59 cm2 area)for alpha; 
Eberline E520 beta-gamma meter with HP-177C proble for beta-gamma; FIDLER probe with PMR-5 pulse 
rate meter for low x-ray from plutonium, uranium, and thorium decay chains. Beta-gamma smear counting 
was performed using an Eberline BC-4 and alpha counting was using an Eberline SAC-4 counter.  In 
addition, a Beckman LS250 liquid scintillation counter was utilized to determine if H3, C14 or P32 were 
present. 


FA site 1977 129b 3 Radium and tritium were used for luminous sources, and Thorium was used in optical coatings and 
glasses. 


FA site 1977 129b 4 Background levels for the preliminary BRL Area B survey were: 5-7K cpm FIDLER, 10-15K cpm for 
FIDLER on concrete, 0.02 mR/hr on E520B, 0 on PAC-1SAGA. 







Frankford Arsenal Historical Site Assessment  Appendix B 
  


 
 PAGE  81 OF 92 


BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


FA site 1977 129b 5 During the preliminary BRL Area B survey, sample values below 100 dpm for alpha or beta-gamma counts 
and 3000 dpm for H3 counts are not considered to be contamination problem per AR 700-64 and BRL 
practice.   


FA site 1977 129c 1 Area B is certified as free of contamination by energetic material or unexploded ordnance. 
FA site 1977 129d 1 A comprehensive survey of Area B was carried out by BRL during the period 28 Nov to 01 Dec, 1977. 


FA site 1978 003 14 Battelle Columbus Laboratories (BCL) conducted a presurvey of the facility.  This survey noted low-level 
radiological contamination in sections B,C, and D of the arsenal (see figure 1). 


FA site 1978 003 14 Sector A was certified as clean by the Department of Army based on previous historical searches and on-
site surveys.  This area was primarily the living quarters for military personnel assigned to the Arsenal. 


FA site 1978 023 1 Status of licensed material: 37-01910-04 items were all transferred to Picatinny Arsenal prior to 31Dec77.  
37-01901-06 Kr85 was disposed of as rad waste in May, 1977; 39-01901-07 disposed of as rad waste with 
beta sources going to Picatinny Arsenal; SUB -459 approximately 5000Kg of DU will be shipped to National 
Lead of Ohio, rounds will go to Picatinny Arsenal. 


FA site 1978 121 1 All sewer lines and sumps in Area B were not included in the Area B Statement of Clearance because of 
'heavy metal & radioactive contamination.' 


FA site 1978 122 1 A contract was awarded to Battelle Columbus Laboratories on 16MAR78 for survey and assessmnet of 
Areas 'C' and 'D'. 


FA site 1978 122 1 Battelle has been directed to evaluate buildings 308, 235, 409, and 440 on a priority basis. 
FA site 1978 122 1 Any lease arrangement for any buildings in Area 'B' should be restricted to building use only and exclude 


use of all sewers for discharge of process wastes. Toilet facilities can, however, be used. 


FA site 1978 123 1 Buildings 235, 440, and 490 have been requested for use by the Academy of Natural Sciences and would 
be evaluated on a priority basis.  Messinger Bearings has a lease request for building 308.  Micrologic Inc. 
has a lease request for buildings 35 and 38. 


FA site 1979 076 all Collection of Cover Letters that accompanied contamination clearance statements of Areas A and B at FA. 


FA site 1980 028 all Rockwell Survey Data for Outside Soil areas.  Sampling was conducted to a depth of 5-20 cm bgs.  


FA site 1980 063 6 First shipment of rad waste to Barnwell was made on 22April1980. Very low level waste. 
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BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


FA site 1980 071 1 FA Caretaker inquired from NYSDEC the ability to dispose 15,000 gallons of sludge contained at FA with 
40 pCi/g U238 and 15 pCi/g Ra226.  NYSDEC states that from a radioactivity viewpoint, the sludge can be 
disposed of as ordinary waste.  (in a secure sanitary landfill).  Recommend gamma spec analysis and 
gross beta to ensure that no other radionuclides are present. 


FA site 1980 072 1 SUB-1339 was amended by NRC to allow soil decontamination at FA to levels below 35 pCi/g. 


FA site 1980 158 2 On 20 Nov 80, NRC representatives will be visiting FA to check on the outside areas and sewers.  NRC will 
return in December for a check on the sumps and Buildings 46, 308, and 521. 


FA site 1981 003 34 A total of 42 buildings (excluding the 400 area) were identified as having associated sumps with 
radiological contamination.  Rockwell's surveys of these sumps indicated that, in fact, the sumps were 
clean (as was the 400 area) of radiological contamination. 


FA site 1981 003 16 Hazardous material and rad contamination was in Rockwell contract workscope.  This included cleanup of 
12 buildings, 42 sumps, 6 vents, 15 sewers, and 4 outside areas. 


FA site 1981 003 20 Shortly after starting the Rockwell rad decontamination, it became apparent that the extent of the 
radiological contamination at the Arsenal in the contract-identified buildings was greater than that which 
could be inferred from the results of the BCL survey.  Some of this may have been due to dirt and dust 
buildup over the surfaces served to mask the extent of radiological contamination. 


FA site 1981 003 15 The low-level rad contamination was due to the use of DU employed in the development of armor-piercing 
projectiles along with the use of other 'special'  nuclear materials (e.g. radium) for fire control instruments. 


FA site 1981 034 1 USNRC believes that all appropriate areas at the FA have now been surveyed and plan no further surveys, 
unless specific requests are received. 


FA site 1981 040 all USNRC terminated license SUB-1339 for residual uranium cont amination noting that all contaminated 
material has been decontaminated and disposed of. 


FA site 1981 074 all USNRC Inspection Report 40-8702/80-05, December1980, signed in January 1981, indicates that it 
appears that soil, sump and sewage sample results were all less than 35 pCi/g. 







Frankford Arsenal Historical Site Assessment  Appendix B 
  


 
 PAGE  83 OF 92 


BLDG # YEAR 
DOC 


REF # PAGE # NOTES 


FA site 1981 159 5 The main radiological contaminant found in 12 buildings was mostly the fixed variety, requiring physical 
removal of the surface material.  The buildings were decontaminated by cleaning the areas in question, or 
removing portions of flooring, walls, drains, and overhead facilities.  Vents from three buildings were 
removed and disposed of as rad waste.  More than 50,000 cubic feet of low-level radioactively 
contaminated vents, concrete, and soil were removed and shipped to an approved burial site. 


FA site 1982 101 EE9 The FA decontamination/cleanup met all Federal, State, and local regulatory requirements and was 
completed on schedule. 


FA site 1988 041 all A US Army Toxic and Hazardous Materials Agency remedial action decision document covered the history 
of the cleanup operations and declared that all lands buildings/structures confined within FA are cleared.  
"This tract of land can be released for unrestricted use". 


FA site 1994 004 - ORNL/NRC building lists 
FA site 1994 050a all ORNL Expert System License Evaluation for SUB-00459 notes no site closeout survey  or final NRC 


inspection. 


FA site 1994 051 all ORNL Expert System License Evaluation for License 37-01091-07 notes various buildings as potentially 
contaminated.  There is no termination or confirmatory survey for this license. 


FA site 1995 044 1 USNRC requested permission from the current owner, Arsenal Associates, to perform radiological surveys 
of additional buildings identified in recent search. Arsenal Associates requested that the Army be involved. 


FA site 1996 042 1 USNRC had ORNL review all terminated licenses to ensure that they are suitable for releases for 
unrestricted use "in accordance with current NRC guidelines."  ORNL identified that FA site under SUB-
01339 required additional review. USNRC wrote a letter to Arsenal Associates concerning the matter. 


FA site 1996 043 1 Arsenal Associates Lawyer responds to the NRC and states that his client "acquired the facility from the 
Army, which certified its decontamination". 


FA site 1997 046 2 IceSolve walkthrough of site noted that 11 buildings had been demolished, 8 buildings were currently 
occupied by commercial companies and local government agencies, and 8 buildings are in a state of 
vacant general poor repair.  


FA site 1998 007 1 Files indicate that licensed material may have been used at particular facilities but that do not include 
adequate final survey records for these facilities.  The NRC is requesting that surveys be performed at the 
Arsenal to determine its current radiological status. 
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FA site 1998 008 1 Transferred project to FUDS. Noted that it was an unprecedented situation to address reexamination of a 
former NRC licensed site. 


FA site 1998 010 1 FA is now part of FUDS. NRC is acting within their authority when asking the Army to reevaluate the 
property in light of new regulations. 


FA site 1998 066a various Deputy Under Secretary of Defense finds that the FA appears to be eligible for FUDS and that the NRC is 
acting within their authority when asking to reevaluate the property in light of new regulations. 


FA site 1998 098 1 USNRC PNO - Radioactive contamination was identified on several pieces of machinery and equipment in 
storage at the Picatinny Arsenal.  All of the contaminated items had been transferred to Picatinny Arsenal 
from the FA when it was closed.  Contamination is from U-238 with fixed beta contamination levels ranging 
from 9,800 to 196,000 dpm/100cm2 beta and a max removable contamination of 170 dpm/100cm2 beta 
and 442 dpm/100 cm2 alpha.  A swaging machine was sold to an industrial machinery company in NY was 
found to have fixed contamination of 12,000 dpm/100cm2 max beta.  The machine was returned to 
Picatinny Arsenal. 


FA site 2000 005 1 NRC requested Preliminary Radiological Assessment required to determine if FA meets current NRC 
guidelines for unrestricted release has been transferred to the FUDS program. 


FA site 2000 006 1 NRC is requesting a Preliminary Radiological Assessment required to determine if FA meets current NRC 
guidelines for unrestricted release. 


FA site 2000 009 1 Pennsylvania DEP reviewed the Rockwell International report and believes that the report is inadequate 
and that a Comprehensive Site Characterization is necessary and appropriate for the FA. 


FA site 2000 050 1 Pennsylvania DEP reviewed the Rockwell International report and believes that the report is inadequate 
and that the NRC needs to access and survey the property as part of a federal program to examine 
locations decommissioned prior to the promulgation of nationwide cleanup standards for radioactive waste. 


FA site 2000 050 3 40 buildings have been identified as having housed radiation operations, but only 17 were surveyed. 


FA site 2000 050 3 After a site re-survey, the NRC will renegotiate final release criteria, using current standards of 25 mrem/yr 
as the primary guide. 


FA site 2000 050 3 There are technical problems with the FA survey report and the data is not considered defendable from the 
quality assurance standpoint. 
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FA site 2000 054 all The release criteria used for the license termination did not come specifically from any regulation or 
directive; rather, they were negotiated between the NRC and the FA licensee based on then-current 
acceptable standards for release of land, buildings, and equipment. 
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APPENDIX C 
 


RADIOACTIVE MATERIAL LICENSE INFORMATION 
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Byproduct Material License for Pitman-Dunn Laboratory (AEC No. 37-1091-1) 
 
This license under which the Radiochemistry Unit, Physical Chemistry Section, of the Pittman-Dunn 
Laboratory at the U.S. Army Ordnance Arsenal, Frankford, expired on November 30, 1960.  By letter on 
April 6, 1961, Lt. Colonel Charles W. Kraul, of the Preventive Medicine Division, Department of the 
Army, Office of the Surgeon General, recommended tha t this license be renewed following his review of 
health protection measures at the laboratory.  By letter dated May 15, 1961, however, Nathan Bassin, of 
the AEC Isotopes Branch, Division of Licensing and Regulation, informed the Commanding Officer at 
the Pitman-Dunn Laboratory that, since No. 37-1091-1 had been allowed to expire, no amendment 
applications could be considered.  Mr. Bassin stated that it would be necessary for a new license to be 
issued for the radioisotope program carried out by the Radiochemistry unit.  Mr. Bassin’s letter granted 
limited approval for storage only of byproduct material until such time a final action was completed on 
the new license application.  Mr. Bassin also indicated that, due to amendments to the license, which 
increased the scope of the FA program substantially, the AEC had requested updated supporting 
documentation on instrumentation, facilities, equipment, and the radiation protection program.  As of the 
date of his letter, this information had not been submitted.  In apparent conflict to his earlier admonition 
that the expired license could not be reinstated, Mr. Bassin closed with a statement that the AEC would 
continue review of the pending renewal application once the updated documentation had been received. 
 
By letter dated May 31, 1961, Mr. M. Gisser replied to Mr. Bassin, supplying the requested 
documentation.  Based on the fact that, in 1965, another license renewal request was received, it seems 
that the AEC did renew the Army’s license subsequent to Mr. Gisser’s letter. 
 
Prior to the exchanges discussed above, it is apparent that this license had been amended several times, 
primarily, it appears, to alter the permitted quantities of radionuclides covered under the license.  The 
following sections provide details of some of the amendments.   
 
Byproduct Material License (37-1091-1, Amendments 4, 5, and 8) Renewal Application (March 6, 1961)  
 
The byproduct materials authorized under this license amendment are listed in table below: 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
 


Isotope    Quantity (mCi)  Isotope    Quantity (mCi) 


Silver-110 10  Cobalt-60 60 


Cadmium-109 5  Tritium 5 Ci 


Iron-55 & 59 5  Zinc-65 10 


Strontium-90 10  Phosphorus-32 10 


Promethium-147 50  Sulfur-35 20 


Carbon-14 50  Strontium-90 6 µCi & 9 µCi 
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Notes: 
• The 6 µCi of Sr-90 was made up of two 3 µCi sources. 
• The 9 µCi of Sr–90 was made up of three 3 µCi sources. 
• Byproduct material was used for lab tracer experiments and as markers. 
• Promethium was used for backscatter studies of corrosion of metal specimens. 
• Cobalt was used as a marker in projectiles. 


 
 
Byproduct Material Renewal License (37-1091-7) (likely 1965 timeframe) 
 
The license number listed in this renewal (37-1091-7) differs from the previous license number (37-1091-
1).  It seems likely that this license was issued as either a renewal of or replacement for 37-1091-1, since 
the isotope possession limits are similar, with the exception of some added sealed sources.  Other 
differences include: 
 


• The Radiation Protection Officer (RPO) for this renewal was Mr. Albert Maier.  The RPO for 37-
1091-1 was Mr. Sigmund Berk.   


• The license applicant for this renewal was the U.S. Army.  The license applicant for 37-1091-1 
was Pitman-Dunn Laboratories. 


 
Byproduct materials authorized under this License are listed in the table below: 


 
Notes: 


• Sources were in the form of microspheres in a radiation resistant binder or radioactive materials 
plated on metal specimens.   


• The total activity of any radioisotope in possession will be 10 curies and the maximum activity per 
source was 5 Curies.   


• Microspheres were obtained from Minnesota Mining & Manufacturing and the plated sources 
from Monsanto. 


Isotopes Quantity (mCi)  Isotopes Quantity (mCi) 
Silver-110 10  Zinc–65 10 


Cadmium-109 5  Phosphorus-32 10 


Iron-55 & 59 5  Sulfur–35 20 


Strontium-90 10 mCi, plus 
Two 5 Ci sources, 
five 3 mCi sources 


 Polonium-210 (2) 5 Ci sources 


Promethium-147 50 mCi, plus  
Two 5 Ci sources 


 Thallium-204 (2) 5 Ci sources 


Carbon-14 50  Ruthenium-106 (2) 5 Ci sources 


Cobalt-60 60  Cesium-137 (2) 5 Ci sources 


Tritium 5000    
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Request for Depleted Uranium (DU) License (May 1961) 
 
The Ordnance Corps of the U.S. Army requested a license to procure, possess, fabricate, use, transfer, and 
export DU or items fabricated of this material.  This request was forwarded to the AEC under a cover 
letter from Lt. Colonel Charles Kraul, dated May 1, 1961.  The total quantity of material covered by the 
license was 216,157 pounds.  One of the primary uses for this material was the fabrication of XM 101 
spotting rounds.  Each XM 101 spotting round contained 0.414 pounds of DU.   
 
Actual Request for DU Source Material License (September 19, 1961) 
 
DU was classified as a source material at Frankford Arsenal because it retained limited value as a source 
of U-235 and Pu-239.  It was subject to special regulations under the Atomic Energy Act of 1954.  DU 
was used for spotting rounds for the Davy Crockett weapons system at FA.  The application license states 
“DU will be used in projectile casings for ammunition and in other military applications. DU will be 
fabricated into military supply items and these items will then be stored, distributed to subordinate 
military units and utilized or expended in training or combat.”  
 
Amendment to Change Source Material License (September 20, 1962) 
 
This document addresses the Army’s request of July 26, 1962 to amend Source Material License SUB-
459.  This amendment covers three specific topics: (1) drawings of the artillery round which contains DU; 
(2) procedures followed during the fabrication and use of uranium; and (3) radiological health hazards 
associated with the artillery ammunition. 
 
Atomic Energy Commission (AEC) Source Material License for DU 
 
This License authorizes the fabrication of uranium components for small arms and artillery ammunition at 
U.S. Army complex at Frankford Arsenal. This License (SUB-459) allows for the testing of ammunition 
in accordance with Army procedures.  SUB-459 authorizes activities previously approved for the 
Ordnance Corps under License SUB-307.  License SUB-307 is cancelled. This license expired 10/31/64. 
The Docket # was 40-6639 
 
AEC Renewal of SUB-459 
 
This document renewed the Source Material License (SUB-459) for the fabrication of component parts 
used in explosive devices at FA in accordance with the procedures described in the licensee’s application 
dated 2/23/65. This renewal expired on 4/30/68. 
 
AEC Export License for Docket # 40-6639 
 
The AEC granted an export license to the U.S. Army Munitions Command on 4/30/68. The License # is 
SBE-7228. This license covers any quantity of DU as component parts of military explosive devices. 
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Byproduct Material Renewal License (37-1091-07) (May 2,1973) 
 
This license lists the following byproduct material (isotopes), chemical/physical form and maximum 
quantity of radioactivity, which the licensee may possess at any one time. The AEC had given an 
expiration date of 4/30/78 for this license. 
 
 


Isotope  Form (Chem/Phy) Quantity (mCi) 


Any Product /Atomic # 3-84 Any 2 


Strontium-90 Any 10 


Strontium-90 Sealed Sources (5) 3mCi  sources 


Promethium-147 Any 50 


Carbon-14 Any 50 


Tritium Any 5 Ci 


Phosphorus-32 Any 10 


Cobalt-60 Sealed Source 60 


Americium-241 Any 10 µCi 


Neptunium-237 Any 10 µCi 


Nickel-63 Foils in EC Detector 6 


 
Status of FA Licenses-Disposing of Licensed Material (Jan. 30,1978) 
 
The following actions had been taken with respect to disposing of licensed material: 
 


• Byproduct Material License 37-01910-04: All sealed sources and devices containing 
approximately 2,600 curies of tritium were transferred to Picatinny Arsenal prior to 12/31/77.  The 
remainder of the licensed material had been disposed as radioactive waste. 


• Byproduct Material License 37-01901-07: The krypton-85 used in tracer- flow leak system was 
disposed of as radioactive waste in May 1977.  Additional krypton-85 sealed check sources 
authorized under the license were never procured or in possession of FA. 


• Byproduct Material License 39-01901-07: Material disposed as radioactive waste except for the 
following items which will be transferred to Picatinny Arsenal: 


 
(1) Ni-63 beta source, metal disc, 10 µCi;  


 (5) C-14 beta sources, metal discs, 50 µCi; 
(1) Sr-90 beta source, metal disc, 0.1 µCi. 
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• Source Material License SUB-459: Approximately 5000 kilograms of DU was shipped to National 
Lead of Ohio.  All DU rounds were transferred to Picatinny Arsenal.  The remainder was disposed 
of as radioactive waste. 


 
Status of License SUB-1339 
 
All the inspection reports performed by the NRC at FA relative to their confirmatory radiological surveys 
concerning the decontamination efforts to free-release the site refer to License No. SUB-1339.   
 
Oak Ridge National Laboratory: Summary 
 
License No. 37-01091-07 authorized the possession and use of 5 Ci of Tritium and millicurie quantities of 
various isotopes for research and development in Bldg. 312.  There is no termination or confirmatory 
survey for this license.  License No. SUB-01339 was issued for the remediation of the site. 
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APPENDIX D 
 


STATUS MAP OF FRANKFORD ARSENAL BUILDINGS AND AREAS 
 BASED ON FINDINGS OF HSA 
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Munitions team scouring Palmyra site for explosives



By TODD MCHALE
Burlington County Times

PALMYRA — The search is on.


Munitions experts armed with powerful metal detection equipment have begun to comb the grounds of the former Palmyra Drive-in and current home of the Tacony-Palmy-ra Flea Market in search of unexploded artillery from the World War II era.


“So far we haven't found anything but we're in the early stages of the investigation,” John Hogue, environmental engineer and consultant for the borough, said Friday.


The possibility of the munitions being buried on the grounds of the old drive-in came to light last fall after borough officials confirmed that the state Department of Environmental Protection had discovered it had been used for a top-secret U.S. Army testing program of recoilless rifle systems in the 1940s.


“They used it for a firing range to test anti-tank artillery that was being developed at the Franklin Arsenal across the river,” Hogue said. “They weren't bombs. It was artillery that was designed to detonate on impact.” 


He said the shells, fired at targets set up in the area, ranged in size from 55 mm to 105 mm, meaning they could be as big as 4 inches in diameter and more than a foot and a half long.


After the Army concluded its testing program, the area was paved by the owners of the drive-in in the early 1950s, essentially capping any shells left behind in place.


The problem now is that the site is within the borough's 189-acre redevelopment zone, where a major residential and commercial project has been proposed.


“Now that we're going to be moving dirt around out there we want to make sure that there aren't any of these unexploded shells still buried there,” Hogue said.


		





Earlier in the week, Hogue said members of Munitions Management Group of Knoxville, Tenn., surveyed the area and created a “test cell.”


The test cell is basically an area where inert shells are buried to ensure the detection equipment is able to spot anomalies at least 4 feet below the surface.


With the equipment calibrated to the right levels, Hogue said the workers were able to start looking for any unspent shells.


The investigation and cleanup is being funded by a $1.9 million grant from the Hazardous Discharge Site Remediation Fund Municipal Program.


Hogue said the work, which will be done during the week, could take several months to complete. During that time, the Tacony-Palmy-ra Flea Market will be able to continue to operate on the weekends.


“It's safe to say that we won't be putting the flea market out of business in 2008,” Mayor John Gural said.


So how safe is it to venture out to the flea market on the weekend?


“It's as safe as it's been in the last 60 years,” Hogue said. “We haven't done anything that has increased the chances of one of these things going off.” 


He said if they do find any unexploded munitions, workers will cordon off the area and detonate the shell on site.


“We will notify all the local authorities before we detonate,” Hogue said.


E-mail: tmchale@phillyBurbs.com 




To: Cherry, Robert CIV USA IMCOM HQ
Cc: Orlando, Dominick
Subject: ACTION: Palmyra, NJ

Bob,

I found the information below on the following link:

http://www.airfields-freeman.com/NJ/Airfields_NJ_Camden.html\
<blockedhttp://www.airfields-freeman.com/NJ/Airfields_NJ_Camden.html/>

According to Steve Clouser, "At some point circa 1953, the Army gave up on
their tracked recoilless armor-piercing rifle project and was ready to build
& test-fire their new Davey Crockett recoilless rifles. Needing a much
larger & more isolated area to test-fire the Davey Crockett, the Palmyra
proving ground was cleared & leveled back to its original condition. The
large stockpile of untested shells that had been manufactured on the other
side of the Delaware River at the Frankford Arsenal were buried on the north
side of the site, and the fired & un-fired shells that were temporarily
stored at the target butts were buried right there at the individual target
butts.  Immediately prior to the last piece of equipment leaving the site
for relocation to Molokaii Island, Hawaii, all of the munitions buried on
the north side of the site were so hastily removed that the large holes are
still there today. The property was sold & a drive-in movie theater was
built on the site, a rather convenient way to seal-off buried munitions."  A
1956 aerial view depicted the airfield after it had been abandoned, with
construction apparent over much of the property. The single hangar remained
standing, for the time being.  A 1957 aerial view showed that all traces of
the former Palmyra Airport had been removed,

with a drive-in movie theater having been constructed over the site.

The dates don't make much sense since the Davy Crockett wasn't developed
until around 1958, at which time this site was a drive-in movie theater
(Note:  I actually know this drive-in and had seen quite a few movies there
growing up.).  Also, the known Davy Crockett sites in Hawaii are on the
islands of Hawai'I (PTA) and O'ahu (Schofield Barracks), not Moloka'i. 

Nevertheless, can you see what you can dig up on this.

Thanks

Paul Michalak
Chief
FSME/DWMEP/MDB
U.S Nuclear Regulatory Commission
301-415-7612 (office)

http://www.airfields-freeman.com/NJ/Airfields_NJ_Camden.html\


301-873-8053 (blackberry)
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