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1 .0  INTRODUCT ION 

At the request of the United States (US) General Services Administration (GSA) under Schedule 
Contract Number GS-10F-037K, SCS Engineers (SCS) performed a Preliminary Assessment 
(PA) and Site Inspection (SI) of the Saint Louis Federal Center (Site) located at 4300 
Goodfellow Boulevard, Saint Louis, Saint Louis County, Missouri.  This combined Preliminary 
Assessment/Site Inspection (PA/SI) Report was developed in accordance with the Work Plan 
(WP) dated March 19, 2003 (Reference 1). 
 
In accordance with the WP, SCS conducted several field investigations to complete this PA/SI 
Report.  The following US Environmental Protection Agency (EPA) guidance documents were 
used to complete this report: 
 

• Guidance for performing Preliminary Assessments Under CERCLA, EPA/540/G-
91/013, September 1991 (Reference 2). 

 
• Guidance for performing Site Inspections under the Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA), EPA/540-R-92-021, Interim 
Final, September 1992 (Reference 3). 

 
• Improving Site Assessments:  Combined PA/SI Assessments, Office of Solid Waste 

and Energy Response (OSWER) Directive 9375.2-10FS, October 1999 (Reference 4). 
 
1 . 1  P U R P O S E  O F  T H E  P A / S I  

The objectives of this PA/SI include the following: 
 

• Characterize and evaluate significant site sources. 
 

• Characterize and evaluate significant pathways. 
 

• Evaluate releases and targets exposed to contamination. 
 

• Collect sufficient field data to support the Hazard Ranking System (HRS) and 
completion of an EPA Preliminary Ranking Evaluation Score (PREscore) at a later 
date, if appropriate. 
 

The Site is located in west Saint Louis as shown in Figure 1.  Figure 2 details specific Site 
features.  The Site was investigated due to past history as the former Saint Louis Ordnance Plant 
(SLOP), a weapons manufacturing facility. 
 
The extensive field investigation results have been integrated into the preliminary assessment 
throughout the report. They are discussed in detail in Section 4 as part of the evaluation of 
potential contaminant sources, and sample results that exceeded regulatory threshold values are 
then integrated into the each pathway discussion section.   
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1 . 2  S C O P E  O F  T H E  S I  

The final WP documents (Field Sampling and Analysis Plan (SAP), Site Health and Safety Plan 
(HASP), and Quality Assurance Project Plan (QAPP) for the SI were submitted to GSA in March 
2003.  Field investigation activities were conducted from April 2003 until December 2006.  The 
scope of Site activities included the following: 
 

• Initial site visit and subsequent site inspections. 
• Soil boring and sample collection. 
• Groundwater sample collection. 
• Collection of wipe samples. 
• Collection of sump water and sediment samples. 
• Collection of tunnel water and sediment samples. 
• Collection of storm sewer inlet sediment samples. 
• Sampling of various waste trenches, vaults, and pits related to Site historical use. 
• Indoor ambient air monitoring. 

 
Background soil samples were collected at St. Vincent Park (approximately two miles west of 
the Site); the 89th Army Reserve Center (immediately west of Goodfellow Boulevard); Schnucks 
Plaza (approximately one mile southeast of the Site); and from a vacant lot near the intersection 
of Clara Avenue and Hebert Street (approximately half a mile south of the Site).  Figure 3 shows 
the locations of collected background soil samples, and Table 1 details the results of the 
laboratory analysis of the samples. 
 
Laboratory analyses of soil, sediment, water, and wipe, samples included volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), polychlorinated biphenyls 
(PCBs), total petroleum hydrocarbons (TPH), metals, and explosives.  Laboratory analyses of 
ambient air samples were also completed for particulate lead, particulate mercury, and mercury 
vapor quantification.  Soil, sediment, water, and wipe samples were collected and sent to Severn 
Trent Laboratories (STL) in Chicago, Illinois for laboratory analysis.  Air samples were sent to 
Assay Technology AT Labs in Boardman, Ohio for quantification. 
 
1 . 3  E V A L U A T I O N  O F  A N A L Y T I C A L  D A T A   

This section includes discussions of the data quality review and the application of regulatory 
target levels in the evaluation of the data.  
 
1 . 3 . 1  D a t a  Q u a l i t y  R e v i e w  

Data quality documentation provided by Severn Trent Laboratories was reviewed for 
conformance with guidelines established in USEPA Contract Laboratory Program (CLP) 
National Functional Guidelines for Organic Data Review, 1999, and USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, 2004.  Since 
the data packages were not complete CLP packages, the following elements were reviewed: 
holding times, calibration verification, blanks, laboratory control samples (LCS) and laboratory 
control duplicates (LCD), and matrix spike (MS) and matrix spike duplicates (MSD).  On the 
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basis of this review, the overall quality of the data relative to the contaminants of concerns was 
acceptable, and laboratory qualification of the data was accepted.  A few specific data quality 
issues are discussed below: 
 

• The LCS/LCD percent recoveries and the relative percent differences were outside 
control limits for many of the explosive wipe samples in several of the data packages. 
There is no sample volume to re-extract on wipe samples, so the LCS/LCD results 
could not be corrected.  Most of the compounds were only slightly outside control 
limits and/or were above the control limits.  Three exceptions are particularly low 
recoveries noted for 2,4,6 trinitrotoluene (TNT), 1,3,5 trinitrobenzene (TNB), and 
tertyl in one or more of the following data packages: 211929, 219204, 211976, and 
21964.  Of these compounds, TNB and TNT are potential compounds of concern at 
the site that were detected in a number of wipe and sediment/soil samples.  However, 
since the wipe samples were used for screening purposes (refer to Section 1.3.2), data 
were not further qualified on the basis of the wipe sample explosive LCS/LCD 
results.  Detected concentrations of TNT and TNB in these samples are assumed to be 
estimated low. 

 
• LCS percent recoveries were outside control limits for a few analytes and compounds 

in various data packages.  However, the only contaminants of concern affected were 
Aroclor 1260 in data package 223259 and naphthalene in data package 249132.  
Since Aroclor 1260 recovery was slightly higher than the upper control limit, detected 
concentrations in the associated samples are assumed estimated high. Naphthalene 
recovery was below the control limit. It was not detected in the associated samples, 
but may be present.   

 
• MS/MSD recoveries were outside control limits for a selected analytes and 

compounds in various data packages.  However, with the exception of the explosive 
wipe samples discussed above, LCS/LCD results for the analytes and compounds of 
concern in these packages were generally within control limits.  Two exceptions were 
Aroclor 1260 in data package 223259 and naphthalene in data package 249132, as 
discussed above.  Data were not further qualified on the basis of the MS/MSD results. 

 
• A few analytes and compounds were detected in method blanks in various data 

packages.  However, the majority of these were either detected below the reporting 
limit in the blank or also detected in the samples at more than ten times the 
concentration detected in the blank, so data were not further qualified as a result.  
Copper was detected in the method blank for data package 223220, and the results in 
three samples in this package that were below ten times the blank concentration are 
considered non-detect.  

 
• Some metal serial dilutions were outside control limits, but these were not considered 

significant, and data were not further qualified as a result.  
 
• The holding time was exceeded for the mercury analysis on one sample 

(104EPAINT). The concentration of mercury detected in the sample is considered 
estimated low.  
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• Some surrogate recoveries in selected samples for SVOC and PCB analyses were 
outside control limits.  A few of these were the result of sample dilution. Data were 
not further qualified as the result of the surrogate recoveries. 

 
1 . 3 . 2  R e g u l a t o r y  T a r g e t  L e v e l s  

Because of the significant amount of data to be evaluated, regulatory target levels were used in 
reviewing the data in Section 4, in order to identify analytes and concentrations warranting 
further discussion under each pathway.  The majority of the guidelines used in determining 
significant contamination levels for analytical data in various media are found in the “Missouri 
Risk-Based Corrective Action (MRBCA) Technical Guidance” established by the Missouri 
Department of Natural Resources (MDNR) in June 2006 (Reference 5).  
 
With the exception of Building 104E, which is used as a child care center, the buildings on the 
complex are primarily utilized for offices, with some storage, maintenance, and computer lab 
areas.  Therefore, on the basis of current use, occupation, and zoning of the property, shallow 
soil, sediment, and subsurface soil sample analytical results (with the exception of those in the 
vicinity of Building 104E) were compared to Table B-7 “Tier 1 Risk-Based Target Levels for 
Non-Residential Land Use-Soil Type 3 (Clayey Soil)” and Table B-10 “Tier 1 Risk-Based 
Target Levels for Construction Worker-Soil Type 3 (Clayey Soil)” for combined ingestion, 
inhalation, and dermal contact.  Current or future workers on the property or construction 
workers are considered to be the populations most likely to be exposed to these media.  
 
Building 104E shallow soil, sediment, and subsurface soil samples were compared to Table B-4 
“Tier 1 Risk-Based Target Levels for Residential Land Use-Soil Type 3 (Clayey Soil)” for 
combined ingestion, inhalation, and dermal contact.  This scenario was selected as a more 
conservative evaluation to use for potential exposure of children.  
 
Tunnel water and groundwater sample analytical results from all areas were compared with 
Table B-1 “Lowest Default Target Levels-All Soil Types and All Pathways” and Table B-4 “Tier 
1 Risk-Based Target Levels for Residential Land Use-Soil Type 3 (Clayey Soil), because of the 
potential for off-site migration of contaminants in these media.  
 
Wipe sample and paint chip samples from all areas were compared to U.S. Department of 
Housing and Urban Development (HUD) published threshold values defining lead-based paint 
and Federal Toxic Substance Control Act (TSCA) polychlorinated biphenyl (PCB) threshold 
levels for high density and low density populations.  The explosive samples were used as a 
screening tool.  In the absence of other regulatory threshold values, wipe and paint chip sample 
analyses for other constituents were compared to MRBCA non-residential land use and 
construction worker clayey soil target levels for all areas except Building 104E.  Building 104E 
samples were compared to the previously identified residential standards. 
 
All air monitoring results were compared to Occupational Health and Safety Act (OSHA) 8-hour 
permissible exposure limits (PELs).  
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2 .0  S I TE  DESCR IPT ION 

According to the January 24, 2002 document Phase I Environmental Site Assessment, Federal 
Center, 4300 Goodfellow Boulevard, St. Louis, MO  63120, the Site consists of an irregular 
shaped parcel approximately 1,400 feet wide on the south side, approximately 2,100 feet wide on 
the east, approximately 1,700 feet wide on the north, and approximately 2,100 feet wide on the 
west side (Reference 6). 
 
2 . 1  L O C A T I O N  

The Site is located on a portion of the former SLOP near the western boundary of the city limits 
of Saint Louis, Missouri as shown in Figure 2.  The partially inactive facility lies approximately 
three miles west of the Mississippi River and a quarter mile south of the intersection of Interstate 
70 and Goodfellow Boulevard.  The Site address is 4300 North Goodfellow Boulevard, Saint 
Louis, Missouri 63120.  The Site is located in Township 46 North, Range 7 East.  The latitude 
and longitude of the southwest corner of the Site are approximately 38 degrees 41 minutes 
21.768 seconds North, and 90 degrees 16 minutes 11.496 seconds West, respectively.  The 
elevation at that point is approximately 572 feet above sea level.  The Site is bordered by the 
former Saint Louis Army Ammunition Plant (SLAAP) on the north; by Mc Nair Street on the 
east; by Edelle Avenue on the south; and by Goodfellow Boulevard on the west.  The 89th 
Regional Readiness Command (RRC) occupies property to the west of Goodfellow Boulevard, 
which was also part of the former SLOP.  Currently, the primary uses of surrounding properties 
appear to be for commercial and light industrial purposes. 
 
2 . 2  C U R R E N T  S I T E  U S E  

The Site is located on an irregularly shaped parcel, covering 63.77 acres.  The Site has twenty-
four buildings, some with basement and sub-basement levels; tunnels for service utilities; and a 
combined storm water and sanitary sewer collection system.  Currently, the Site is owned by the 
GSA. 
 
The following provides building descriptions and current use for the Site. 
 

• Building 101 – Building 101 is a two-story structure constructed of structural steel 
columns, cast-in-place concrete floors, masonry exterior walls, and a flat tar and rock 
roof system.  The building also contains a full basement and partial sub-basement 
level.  Building 101 was unoccupied at the time of this investigation.  

 
• Building 102 (Sections A, B, and C) – Building 102 is a two-story structure 

constructed of structural steel columns, cast-in-place concrete floors, masonry walls, 
and a flat tar and rock roof system.  The building has a utility crawl space level and 
three freight elevators servicing the main floor levels.  Both floors of Building 102 
have been converted for use as general office space.  Building 102 was unoccupied at 
the time of this investigation.    

 
• Building 102D – Building 102D is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
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system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  The main floor of the building was most recently utilized by 
the Department of Defense (DOD) for a photo processing laboratory.  The second 
floor of the building has been converted for use as general office space.  Building 
102D was unoccupied at the time of this investigation.   

 
• Building 102E – Building 102E is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  Both floors of Building 102E have been converted for use as 
general office space.  The main floor is occupied by the Gateway Metro Credit Union, 
GSA-Fleet Management/Motor Pool, and a United States Postal Service (USPS) 
Satellite Office.  The second floor of the building was unoccupied. 

 
• Building 103 (Sections A, B, and C) – Building 103 is a two-story structure 

constructed of structural steel columns, cast-in-place concrete floors, masonry walls, 
and a flat tar and rock roof system.  The building has a utility crawl space level and 
three freight elevators servicing the main floor levels.  Both floors of Building 103 
have been converted for use as general office space.  The main floors of the building 
were occupied by CompuVault, Defense Info. Systems Agency (DISA), Defense 
Enterprise Computing Center (DECC), MCI-Telecommunications-Alternate Network 
Operations Center, TechGuard Services, The Newberry Group, and United States 
Department of Agriculture (USDA) Farm Services Agency (FSA).     

 
• Building 103D – Building 103D is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  Building 103D is occupied by the Public Health Service and is 
utilized as a health clinic.   

 
• Building 103E – Building 103E is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  Both floors of Building 103E have been converted for use as 
general office space and were unoccupied. 

 
• Building 103F – Building 103F (previously designated Building 112) is a one-story 

structure constructed of structural steel columns, cast-in-place concrete floors, masonry 
walls, and a flat tar and rock roof system.  The building has an unfinished basement 
level.  Building 103F is utilized by Sodexho as a kitchen and cafeteria serving 
employees at the Site. 

 
• Building 104 (Sections A, B, C, and D) – Building 104 is a two-story structure 

constructed of structural steel columns, cast-in-place concrete floors, masonry walls, 
and a flat tar and rock roof system.  The building has a utility crawl space level and 
four freight elevators servicing the main floor levels.  Both floors of Building 104 are 
used as general office space and recent remodeling has occurred.  The building is 
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utilized by Snacks and More, USDA Rural Development, and the Department of 
Veterans Affairs (VA) Records Management Center.      

 
• Building 104E – Building 104E is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  The main floor of the building is utilized by Uncle Sam’s Kids, 
a child care center.  The second floor of the building has been converted for use as 
general office space and was occupied by the GSA-Federal Center Property 
Management Office.   

 
• Building 104F – Building 104F is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  Both floors of Building 104F have been converted for use as 
general office space and were occupied by Human Resources Select Services, Inc. 
and the USDA Office of Inspector General.   

 
• Building 105 (Sections A, B, C, and D) – Building 105 is a two-story structure 

constructed of structural steel columns, cast-in-place concrete floors, masonry walls, 
and a flat tar and rock roof system.  The building has a utility crawl space level and 
four freight elevators servicing the main floor levels.  Both floors of Building 105 are 
used as general office space and a recent remodeling is in the final stages of 
completion on the northern portion of the building.  The southern portion of the 
building is utilized by the USDA Food Safety and Inspection Service (FSIS).      

 
• Building 105E – Building 105E is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  The main floors of the building have been converted for use as 
general office space and were occupied by the Army Audit Agency (AAA).   

 
• Building 105F – Building 105F is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a utility crawl space level and one freight elevator servicing 
the main floor levels.  The main floor of building 105F was utilized as a cafeteria; 
however, it was not in service.  The second floor of the building was utilized as 
general office space.  No tenants were located on the second floor of Building 105F. 

 
• Building 105L – Building 105L is a one-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and an arched tar and rubber 
membrane roof system.  The building does not have a basement or utility crawl space 
level.  At the time of this investigation the building was utilized as warehouse space.  

 
• Building 106 – Building 106 is a one-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  This building is of more recent construction than other buildings at the Site 
and does not have a basement or utility crawl space level.  The building serves as the 
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main gate/guard house and is located adjacent to Goodfellow Boulevard.  The 
building is occupied by Ree’s Contract Guard.  It should be noted that the Site does 
have a secondary manned entrance off of Mc Nair Street.  There is a small building 
located at this entrance; however, it does not have a building number.  This building 
is also staffed by Ree’s Contract Guard.    

 
• Building 107 – Building 107 is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has partial basement and a utility crawl space.  The building is 
utilized as general office space and was occupied by GSA-Telecommunications, 
GSA-Federal Center Property Management Center, GSA-Technical Support Branch, 
GSA-Workforce and Technology Development Division, and the Department of 
Homeland Security (DHS).   

 
• Building 108A – Building 108A is a one-story structure constructed of structural steel 

columns, a cast-in-place concrete floor, masonry walls, and a flat tar and rock roof 
system.  The building does have a utility crawl space level and access is provided by 
a series of man ways set into the main floor slab.  Building 108A serves as the south 
primary electrical substation and contains two large oil-filled transformers and 
electrical switchgear.  The electrical transformers are located within concrete 
secondary containment structures.  

 
• Building 108B – Building 108B is a one-story structure constructed of structural steel 

columns, a cast-in-place concrete floor, masonry walls, and a flat tar and rock roof 
system.  The building does have a utility crawl space level and access is provided by 
a series of man ways set into the main floor slab.  Building 108B serves as the north 
primary electrical substation and contains two large oil-filled transformers and 
electrical switchgear.  The electrical transformers are located within concrete 
secondary containment structures.   

 
• Building 110 – Building 110 is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building also has a full basement level, and all floors are serviced by two 
freight elevators.  The building is utilized as general office and warehouse space and 
was occupied by the 110 Club, the Defense Finance and Accounting Service (DFAS), 
and the United States Army Security Assistance Command (USASAC). 

 
• Building 115 – Building 115 is a one-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a small basement level mechanical equipment room and 
utility crawl space.  Building 115 was occupied by Public Health Service and is 
utilized as a fitness center by employees at the Site. 

 
• Building 122B – Building 122B is a two-story structure constructed of structural steel 

columns, cast-in-place concrete floors, masonry walls, and a flat tar and rock roof 
system.  The building has a small basement level mechanical equipment room and 
utility crawl space on the east end of the building.  The west end of the building in an 
open work bay area with two large overhead doors.  Building 122B is utilized as 
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office and maintenance area and is occupied by Bob Holtz Services (mechanical 
maintenance) and Eastco (janitorial services). 

 
• Building 208B – Building 208B is a one-story structure constructed of structural steel 

columns, a cast-in-place concrete floor, masonry walls, and a flat tar and rock roof 
system.  The building does have a utility crawl space level and access is provided by 
a series of man ways set into the main floor slab.  Building 208B is used as office and 
warehouse space by United ANCO.    

 
2 . 2 . 1  T o p o g r a p h y  

On the basis of the United States Geological Survey (USGS) 7.5-Minute Series Clayton, 
Missouri Topographic Quadrangle, the Site is located on a relatively flat terrace with elevation 
ranging from approximately 550 feet to 580 feet above sea level, 1927 North American Datum 
(NAD27) (Reference 7).  From Goodfellow Boulevard, the southern portion of the site slopes in 
a south to east direction.  The northern portion of the site slopes in a northeast to east direction 
from Goodfellow Boulevard. 
 
The Site is located on the northern flank of the Ozark Plateau in the Dissected Till Plains 
Physiographic Province (Reference 8).  The topography of the Dissected Till Plains Province is 
gently rolling hills with elevations ranging from 500 to 700 feet above sea level. 
 
2 . 2 . 2  D r a i n a g e  

Drainage of the site is generally towards the Mississippi River.  The river is located to the north 
and east of the site.  The majority (approximately 85 percent) of the ground surface at the Site is 
covered by asphalt, concrete, buildings, or other impervious materials.  The rest of the ground 
surface is covered with grass and native vegetation.  The site terrain slopes toward the south to 
northeast, and any surface water that leaves the site will eventually drain through the combined 
storm/sanitary sewers towards a wastewater treatment facility before discharging into the 
Mississippi River. 
 
2 . 2 . 3  C l i m a t e  

The consistent pattern of climate in Saint Louis County consists of cold winters and long, hot 
summers (Reference 9).  The moist air from the Gulf of Mexico interacts with drier continental 
air in the spring and early summer producing heavy rains.  Thunderstorms occur on about 50 
days each year, with most occurring in the summer.  The prevailing wind is from the south. 
Saint Louis, Missouri has an average annual temperature of 58°F with an average morning 
relative humidity around 80%.  Monthly average temperatures range from 31°F in January to 
89°F in July.  The total annual precipitation is approximately 39 inches.  Historically, the least 
amount of average precipitation is received during the month of January (2.2 inches), and the 
most amount of average precipitation is received in May (4.2 inches).  The average seasonal 
snowfall is approximately 19 inches. (References (10 and 11). 
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2 . 2 . 4  S o i l s  

The surface soils at the Site are identified as Urban Land-Upland with 0 to 5 percent slopes.  The 
Urban Land designation is given to areas where asphalt and concrete materials cover over 85 
percent of the Site (Reference 12).  The ground surface of the Site is covered by fill dirt, streets, 
parking lots, buildings, and other structures.  These objects obscure and their construction has 
altered the soils such that the identification of the series in not feasible. On the basis of 
subsurface investigations at the Site, soil below the fill is predominantly silty clay.  Additional 
information pertaining to Site soils can be found in Section 5.0. 
 
2 . 2 . 5  D e m o g r a p h i c  C h a r a c t e r i s t i c s  

As of November 2006, 1,083 workers were employed at the Site (Reference 13).  The worker 
population consists of 977 tenant employees and 106 contract employees.  Additionally, a day 
care center (Uncle Sam’s Kids) is located within Building 104E (Reference 14).  The following 
table identifies the number of tenant and contract employees in each building at the Site. 
 
 

Building Number 
Number of 

Tenant Employees 
Number of Contract 

Employees 
101 None None 
102 None None 

102D None None 
102E 4 None 
103 201 None 

103D 5 None 
103E None None 
103F None 4 
104 276 2 
104E 22 48** 
104F 10 None 
105 68 None 
105E 33 None 
105F None None 
105L None None 
106 3 None 
107 24 None 

108A None None 
108B None None 
110 314 2 
115 2 None 
122 None 50 
208B 15*** None 

 
 * includes small building located at secondary entrance off of Mc Nair Street. 
 ** includes children and day care center employees. 
 *** number of employees is estimated. 
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Approximately 256,078 persons live with a 4-mile radius of the Site boundary as follows 
(Reference 15): 
 

• 2,072 persons reside within ¼ mile of the Site. 
• 5,076 persons reside between ¼ and ½ mile of the Site. 
• 20,979 persons reside between ½ and 1 mile of the Site. 
• 62,835 persons reside between 1 and 2 miles of the Site. 
• 79,598 persons reside between 2 and 3 miles of the Site. 
• 85,518 persons reside between 3 and 4 miles of the Site. 

 
2 . 3  O P E R A T I O N A L  H I S T O R Y   

Construction of the SLOP began in January 1941 and was completed in May 1942.  The 
ordnance plant was the largest small-arms ammunition installation in the world and embodied 
three operating divisions.  The facility, a Government-Owned/Contractor Operated (GOCO) 
plant, produced small arms ammunition (.30 caliber and .50 caliber) and components for the 105-
mm shells.  Plant No. 1 was located on the east side of Goodfellow Boulevard.  During World 
War II buildings 102, 103, 104, and 105 of Plant No. 1 were operated for the production of small 
arms ammunition.  Buildings 102 and 103 housed the production of .30 caliber ammunition, 
while Buildings 104 and 105 housed the production of .50 caliber ammunition.   
 
The small arms ammunition production within Buildings 102, 103, 104, and 105 consisted of 
brass cartridge annealing and shaping, powder and primer packing, lead core insertion, and 
sorting, packaging, and shipping.  Powder canning and storage buildings (Buildings 102F, 102H, 
103F, 103H, 104G, 104J, 105G, and 105J) sat inside blast proof concrete bunkers (102G, 103G, 
104H and 105H) located south of the main production buildings.  Powder was moved from the 
bunkers and brought into Buildings 102D, 103D, 104E, and 105E for packing.  Primer was 
brought into Buildings 102E, 103E, 140F, and 105F for packing.  Cartridge annealing and 
shaping took place in all production buildings, as did sorting, packaging, and shipping of the 
completed cartridges.   
 
Small buildings (102J, 102K, 103J, 103K, 104M, 104N, 105M, and 105N) adjacent to 
production buildings were used for storage of oils and lacquer.  Oils and lacquer were transferred 
from storage areas through a series of mechanical piping into the main production buildings.  
Based on historical documentation and original construction drawings, the oil is believed to have 
been utilized during shaping and trimming operations and lacquer was utilized as a 
waterproofing agent applied to completed cartridges.  
 
Current Building 103F (previously designated as Building 112) was originally constructed to 
shape and form lead cores for munitions.  Numerous slug forming machines, five lead presses, 
and a remelt room operated on the first floor of the building.  Documentation indicates lead was 
melted in this building through at least February 1957.  The building was used for storage 
following decommissioning and is currently utilized as a kitchen and cafeteria. 
 
Steam was generated for heating purposes in the Boiler House (Building 111) and was delivered 
to buildings across the Site through a series of underground utility tunnels.  Natural gas is 
believed to have been the only fuel source used to fire the boiler system.  The boiler house was 
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decommissioned and removed from the site in approximately 1970.  Currently, the complex is 
heated with smaller roof-mounted boiler units operated with natural gas.   
 
Electrical power enters the Site at two primary locations on the north and south sides of the Site.  
High voltage electricity (33 kv) enters complex through primary transformer buildings 
(Buildings 108A and 108B), where it is distributed to various transformer vaults in the main 
buildings.  Documentation indicates that the primary transformers have been replaced and that 
the fluid in all secondary transformers has been replaced with non-PCB containing oil.  
However, it is believed that the remainder of the electrical distribution system at the site is 
largely unchanged.    
 
Cartridge manufacturing ended at Plant No. 1 at the close of World War II.  The DOD converted 
the Site in the 1960’s and 1970’s to a Federal Office Complex under the management of GSA.  
The DOD reportedly spent in excess of $50 million dollars in demolition, grading, disposal, and 
remodeling costs.  The four primary munitions manufacturing buildings (102, 103, 104, and 105) 
were decommissioned and converted into office and warehouse space.  The grounds surrounding 
the buildings were graded and converted into parking and greenspace.  The powder bunkers were 
removed during a redevelopment project in 1980.  Paved parking and access roads exist in the 
areas where the bunkers were located.  The Site has been utilized for over 20 years as a federal 
office complex whose primary tenants have included GSA, USDA, and the DOD. 
 
2 . 4  P R E V I O U S  I N V E S T I G A T I O N S  

A list and summary of the previous investigation documents reviewed in the preparation of this 
PA/SI Report are presented below.  
 
Memorandum to Benjamin H. Friedman, Assistant Inspector General for Auditing, to John B. 
Platt, Regional Administrator, dated March 3, 1986 and Stewart Industrial Hygiene Analytical 
Data dated (Reference 16). 
 

• Four wipe samples collected within transformer vaults in Buildings 102 through 105 
contained PCB concentrations ranging from 13,000 micrograms (µg)/wipe to 26,000 
µg/wipe.   

 
• A wipe sample collected within Substation 108B was identified at a concentration of 

47,000 µg/wipe for PCBs. 
 
• A soil sample was collected from an area near the transformer room and contained 

PCBs at a concentration of 12 µg/gram (gm).  A water sample was collected from a 
pit within Substation 108B and was identified as containing PCBs at a concentration 
of 210,000 µg/liter (L). 

 
GSA Routing Slip Form 14 dated 4/17/1989 with attached PCB transformer Status spreadsheet 
(Reference 17). 
 

• A total of 80 transformers have been “retrofilled” at the 4300 Goodfellow complex.  
Certificates of disposal have been received for 66 transformers and certificates for the 
remaining 14 are pending.  
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Industrial Testing Laboratories, Inc. analytical report dated April 9, 1990 addressed to GSA 
(Reference 18).  
 

• Aroclor 1248 was not identified in two wood blocks according to the laboratory 
analytical report.   

 
• The wood blocks were collected from the main floor and second floor of Building 

104 near columns B-9 and J-40.  
 

Letter and Analytical Data dated May 23, 1990 prepared by Allan M. Siegel, Director, 
representing Industrial Testing Laboratories, Inc. to GSA (Reference 19). 
 

• Laboratory analysis of wood block flooring (two samples) submitted for PCBs 
identified Aroclor 1248 at concentrations of 71 and 2,200 ppm. 

 
Archives Search Report St. Louis Ordnance Plant and St. Louis Ordnance Core Plant dated 
December, 1993 prepared by Defense Environmental Restoration Program for Formerly Used 
Defense Sites (Reference 20).  
 

• OEW and CWM activity occurred on most of the properties comprising the SLOP 
and SLOP Core Plant.  Interviews conducted during the investigation revealed no 
information pertaining to OEW/CWM contamination.  

 
• More than 85 percent of the SLOP is covered by buildings, asphalt, concrete, or other 

impervious materials.  Underlying glacial till, outwash and loess and alluvium 
composed of permeable sands and gravels is water-yielding.  The glacial sediments 
and alluvium have an average thickness of 100 feet. 

 
Letter and Analytical Report dated March 29, 1995 prepared by Westinghouse Electric 
Corporation (Reference 21). 
 

• Laboratory analytical results indicate the PCB concentration in transformer oil is 11 
parts per million (ppm) Aroclor 1260 in the east transformer of 108A; is 5 ppm 
Aroclor 1248 in the west transformer of 108A; is10 ppm Aroclor 1260 in the east 
transformer of 108B; and is 8 ppm Aroclor 1260 in the west transformer of 108B. 

 
• Laboratory analytical results indicate PCB concentration in the soil is 2 ppm Aroclor 

1260 near the east end of 108A; is 3 ppm Aroclor 1260 near the west end of 108A; is 
45 ppm Aroclor 1254 near the east end of 108B; and is 14 ppm Aroclor 1260 near the 
west end of 108B.   

 
GSA Procurement Request and Contract Specification dated September 18, 1995 prepared by 
Monte R. Findley, Field Office Manager (Reference 22). 
 

• Two 7,500 KVA transformers within Substation 108B are to be drained of free 
flowing liquid PCB containing oil.  Approximately 3,050 gallons of oil are contained 
within each transformer with PCB concentrations ranging from 95 ppm to 150 ppm. 
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Metropolitan St. Louis Sewer District Industrial Facility Inspection Report dated June 2, 1998 
completed by Mike Crocker, Property Manager – Federal Center Director (Reference 23). 
 

• Two underground storage tanks (USTs) containing diesel fuel are located at the 
facility. The tanks have capacities of 400 and 8,000 gallons and are reportedly 
registered with MDNR.  No leaks have been reported associated with these tanks. 

 
• One above ground storage tank containing gasoline is located at the facility.  The tank 

has a capacity of 250 gallons and is not protected with secondary containment.     
 
SLOP Property Owner Questionnaire dated June 3, 1999 prepared by Michael P. Crocker, 
Director Federal Center PMC, prepared for the U.S. Army Corps of Engineers (Reference 24). 
 

• The Federal Center is located on plot plan parcels 11, 12, 13, and 14.  The Site was 
operated by Olin Corp. and they manufactured ammunition from 1942 until the 
1960’s.  In the late 1960’s and 1970’s the Site was completely renovated into office 
space. 

 
• A photo lab and motor pool operation existed in two small annex buildings.  These 

operations no longer exist and have been renovated into office space. 
 
• A 20,000 UST is located adjacent to the north of Building 103 (within parcel 11) and 

contains diesel fuel.  The tank supports a UPS system and was installed within the last 
year.     

 
Preliminary Assessment/Site Inspection Report Former St. Louis Ordnance Plant dated June, 
2001 prepared by TapanAm Associates, Inc (Reference 25). 
 

• A total of sixteen temporary piezometers and five monitoring wells were installed on 
and near Hazardous Area Chemical No. 2 (also called the Hanley area) at the former 
SLOP.  The area of investigation is located adjacent to the west side of Goodfellow 
Boulevard and/or northwest of the Site. 

 
• Free groundwater was encountered at depths ranging from 21 to 26 feet below ground 

surface (bgs).  Potentiometric water level data collected from temporary piezometers 
was plotted in Surfer 7.0, which indicated general flow direction was towards the east 
and northeast.  

 
GSA Routing Slip Form 14 dated July 30, 2001 with attached report review summary regarding 
contamination from munitions production at the SLOP (Reference 26). 
 

• The 1993 USATHMA report concludes that based on interviews with current 
property owners and a surface site investigation there is no evidence suggesting that 
any OEW or CWM contamination remains on the Federal Center property.  GSA has 
inferred from various statements found in the document that the focus of this 
investigation was for live ordnance and that it cannot be assumed that chemical 
contamination does not exist in GSA buildings. 
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• Extensive renovation of buildings previously used in the production of munitions has 
occurred; however, the exact nature of production in these buildings is not stated. 

 
• Due to renovation efforts since the munitions production in buildings used by GSA 

ceased, GSA believes it is not likely that occupants of these buildings are exposed to 
dangerous levels of chemical contamination that may exist.  However, it is 
recommended that sampling in these buildings be undertaken to confirm this 
assumption.  

 
Phase I Environmental Site Assessment 4300 Goodfellow Boulevard, St. Louis, Missouri dated 
January 24, 2002 prepared by Marc Enviro Services LLC (Reference 6). 
 

• Processing issues associated with manufacturing of ammunition at the Site include 
copper, lead, steel, zinc, brass, solvents, acid baths, oil lubrication of cartridges, 
lubricant cooling in cutting processes, petroleum hydrocarbons, PCBs, lacquer 
sealant, primers, and propellants. 

 
• Powder storage facilities located south of Buildings 102 through 105 were removed in 

the late 1970s during a major renovation of the Site. 
 

• The combined sanitary/storm sewer system was constructed in the late 1940s and 
contains brick lined manholes. 

 
• Building 112 (currently identified as Building 103F) contained a lead shop which was 

used to re-melt previously used or discarded lead in order to recycle the material. 
 
• Lead was delivered to the lead shop in 90-pound cylinders, where it was pressed and 

extruded to form slender wires.  Further cutting and forming was done to create the 
slugs.  Scrap called “weep” was created in the extrusion press and the swaging 
machine.  The weep was re-melted in the lead shop to form cylinders for re-use. 

 
• Buildings 108A and 108B were constructed with earth lined sumps.  Drawings 

indicate a 4-inch oil drain line terminated in the transformer room sumps.  Liquid and 
floating materials were observed in the sumps in 108A. 

 
• Two USTs were installed in 1998 and appear to have state of the art environmental 

protection built into the containment and monitoring systems.  The capacity of the 
tanks was reported to be 20,000 gallons and 600 gallons. 

 
• Three USTs have been removed from the Site.  No further action is required by 

MDNR pertaining to the 10,000 gallon, 8,000 gallon, and 550 gallon USTs removed 
from the site. 

 
• Drawing No.: GEN-E-4044-Field Checked 7/25/1953 indicates extensive use of 

transite pipe for underground electrical conduit between buildings 101, 102, 103, 110, 
and 112.  The lines led to pull boxes with depth typically 3 to 4 feet bgs. 
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Project Information Retrieval System Findings Report April 27, 2002, U.S. Army Corps of 
Engineers, Rock Island District and U.S. Army Engineering Support Center, Huntsville 
(Reference 27).  
 

• Prior to construction of Plant No. 1, in 1941, the Site was owned by General Electric.  
The 329-acre ordnance plant property was bordered by residential neighborhoods.    

 
• The main facility was divided into five areas and the Core Plant.  Areas No. 1 and No. 

5 were used for small arms ammunition production, and the Federal Center is located 
within former Plant No. 1. 

 
• Conversations with GSA officials revealed that an underground tunnel system exists 

and that casings have been discovered in these tunnels. 
 
• A site inspection conducted on November 23, 1993 found that manufacturing 

buildings 102 through 105 were used by GSA as office buildings.  All powder storage 
bunkers on GSA property were removed and replaced by paved parking and streets. 

 
• A RAC 5 score was derived for the St. Louis Ordnance Plant based on the archival 

search, site visit, and interviews.  It was recommended that Huntsville conduct no 
further action on the Formerly Used Defense Site. 

 
Mold Contamination Inspection Report dated July 16, 2002 prepared by Professional Abatement 
and Remediation Technologies (Reference 28). 
 

• A preliminary survey of mold contamination within Building 105 was completed to 
identify the most apparent sources of water infiltration and moisture build-up within 
the building and to determine the extent of residual biological contamination. 

 
• Several areas were identified as containing significant mold colonies and additional 

problem areas were observed as having the potential for microbial growth. 
 
• Remediation of the problem areas is a viable solution and can be completed with out 

contaminating additional areas of the building. 
 
St. Louis Ordnance Plant Site Operational History Report dated April 28, 2003 prepared by 
Dynamac Corporation (Reference 29). 
 

• Original SLOP facilities placed in operation and the first expansion was 
approximately 86 percent complete on December 1, 1941. 

 
• Expansion of SLOP continued through February 3, 1942 and peak production 

occurred in January 1943. 
 
• SLOP was designated the St. Louis Administration Center (SLAC), and was used for 

storage and administration of military records in February 1945. 
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• In preparation of the decommissioning of Weldon Spring, 100,076 pounds (lbs.) of 
lead were removed and shipped to SLOP.  A total of 100,076 lbs. of lead from 
Weldon Spring was re-melted in Building 112 (currently identified at Building 103F) 
at SLOP in January and February 1957.  After re-melting, it was moved to a salvage 
area and sold for scrap. 

 
• A fire at SLOP destroyed the north half of Building 105L on June 2, 1964.  The 

warehouse building was being leased by Continental Machine Corp., Rellim 
International Corp., and the Good Taste Cookie Company.     

 
Small Arms Firing Range (SAFR) Remediation Report dated March 18, 2003 prepared by SCS 
Engineers (Reference 30). 
 

• During August and September, 2002 SCS Engineers remediated a SAFR located in 
the basement level of Building 105. 

 
• Approximately 36,000 square feet of the basement was under containment during the 

remediation of the SAFR.  A total of 30 cubic yards of hazardous waste including 
bullet pit sand, water rinsate, rinsate filters, and miscellaneous material were 
transported to Peoria Disposal Company in Peoria, Illinois.   

 
• Post remediation confirmation wipe sampling was completed on selected surfaces in 

and around the former range.  Results indicated the remediation was successful in 
mitigating the presence of lead in the area of the former SAFR. 
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3 .0  F I E LD  ACT IV I T I ES  

During performance of the combined PA/SI, several field investigations were conducted to 
address the areas of environmental concern.  The activities conducted during these field 
investigations included the collection of: 
 

• Wipe samples 
• Paint chip samples 
• Shallow soil and sediment samples 
• Subsurface soil samples 
• Groundwater samples 
• Sump and tunnel water samples 
• Indoor, ambient air samples 
 

In general, exterior surface soil samples were not collected based on the following: 
 

• Knowledge of historical processes and where they were located inside the buildings. 
• Lack of soil exposure at the site, which is paved or covered with vegetation in almost 

all areas. 
• Current site occupants, which are predominantly workers.  
• Previous sampling at the site, including surface soil sampling for lead around the 

child care center in Building 104E.  
 

Some sample collection employed intrusive sampling techniques, such as concrete coring and 
process pipe cutting, to access sample locations.  Collection of deep soil and groundwater 
samples was completed utilizing direct push soil probing technology.  Field sampling activities 
and laboratory sample analysis were performed in accordance with procedures defined in the 
WP, dated March 19, 2002, unless otherwise noted. Individual sample locations and analyses are 
described in more detail (as associated with specific buildings/contaminant sources) in Section 4.  
 
3 . 1  W I P E  S A M P L I N G  

During the combined PA/SI, wipe samples were collected inside buildings and the utility tunnel 
system for laboratory analysis.  Wipe sample locations were selected at random within each 
defined area.  Defined areas were established based on potential exposure hazard (occupied 
buildings), changes in surface color or texture, proximity to process areas, and/or spatial 
considerations.  Wipe samples were collected using American Society for Testing & Materials 
(ASTM), Occupational Safety and Health Administration (OSHA), and HUD protocols.  All 
wipe samples were collected from an area 100 square centimeters (cm2) using cut gauze pads 
containing appropriate solvent/preservatives (PCBs-hexane, explosives-acetonitrile, metals-nitric 
acid or deionized water, etc.).   
 
It should be noted that wipe samples collected on or before July 24, 2003 for metals analysis, 
including lead, utilized dilute concentrations of nitric acid (5% to 10% by volume) as a 
preservative.  Wipe samples collected after July 24, 2003 for lead analysis utilized deionized 
water to lift and collect surface particulate matter.  A review of analytical data indicates that 57 
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of 62 wipe samples collected with nitric acid contained concentrations of lead in excess of 
MRBCA post-abatement non-residential standards of 200 micrograms per square foot (µg/ft2) for 
floor surfaces (or approximately 0.021 mg/Wipe).  Conversely 18 of 26 wipe samples collected 
with deionized water contained concentrations of lead in excess of MRBCA post-remediation 
non-residential standards.  It is unknown whether the nitric acid acted to soften lead-based paint 
which presented elevated concentrations in the wipe samples or if the surfaces sampled on and 
before July 24, 2003 simply contained particulate with higher concentrations of lead.          
 
3 . 1 . 1  L o g g i n g  o f  S a m p l e  P a r a m e t e r s  

All sample locations were documented in the field log and pictures of the sample locations were 
taken. 
 
3 . 1 . 2  W i p e  S a m p l e  C o l l e c t i o n  

Each wipe sample was collected from a predetermined location.  Wipe samples were collected 
from exposed walls, concrete floors, and from exposed steel ceiling girders depending on sample 
location.  All wipe samples were collected by removing the pre-soaked gauze pad from the 
sample container and wiping an area of approximately 100 cm2.  Upon collection, wipe samples 
were immediately stored in the same laboratory-supplied jars for analysis.  Once capped and 
sealed, sample containers were placed on ice in a cooler, and held until the end of the day of field 
investigation.  At the end of the day of field investigation, the sample containers were shipped on 
ice under a proper chain-of-custody via overnight express delivery service to STL in University 
Park, Illinois. 
 
3 . 1 . 3  C h e m i c a l  A n a l y s i s  

Wipe samples were analyzed by STL for pre-selected analyses.  Analyses were based on 
potential contaminants of concern associated with known building processes and historical 
review.  
 
3 . 2  P A I N T  C H I P  S A M P L I N G  

Each paint chip sample was collected from a predetermined location.  Paint chip samples were 
collected from exposed walls; structural steel beams; and from walls and framing within and 
around freight elevators.  All paint chip samples were collected with stainless steel sampling 
equipment.  The sample was immediately stored in clean, laboratory-supplied jars for analysis.  
Once capped and sealed, the sample container was placed on ice in a cooler and held until the 
end of the day of field investigation.  At the end of the day of field investigation, the sample 
container was shipped on ice under a proper chain-of-custody via overnight express delivery 
service to STL in University Park, Illinois. 
 
3 . 2 . 1  C h e m i c a l  A n a l y s i s  

Paint chip samples were analyzed by STL for total lead and total mercury by SW-846 Method 
6010B and 7471A.  Analyses were based on potential contaminants of concern associated with 
known building processes and historical review. 
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3 . 3  S H A L L O W  S O I L  A N D  S E D I M E N T  S A M P L I N G  

During the combined PA/SI, shallow soil samples were collected from the basement level or 
crawl space inside the buildings for laboratory analysis.  Sediment samples were collected from 
sumps, pits, collection trenches, and process piping within buildings.  Storm sewer inlets and 
utility tunnels were also sampled at various locations across the complex for laboratory analysis.  
Shallow soil and sediment sample locations were selected at random within each defined area.  
Defined areas were established based on proximity to potential hazard exposure, changes in 
surface color or texture, proximity to process areas, and/or spatial considerations.  Some samples 
were collected at multiple depths to determine the extent of contamination.  Depths ranged from 
near surface to approximately 48-inches bgs. 
 
3 . 3 . 1  L o g g i n g  o f  S a m p l e  P a r a m e t e r s  

The materials encountered at each location were classified in the field for each location by an 
SCS Geologist.  The classification procedure included texture descriptions of soils according to 
the Unified Soil Classification System (USCS).  Included in the descriptions are principal and 
minor soil constituents, moisture content, soil color, plasticity of cohesive soils, gradation of 
non-cohesive soils, consistency, and other visible features.  In addition, unusual odors, 
discoloration, and other indicators of potential contamination were noted. 
 
3 . 3 . 2  S h a l l o w  S o i l  a n d  S e d i m e n t  S a m p l e  C o l l e c t i o n  

Each shallow soil and sediment sample was collected from a predetermined depth by removing 
the cover material to expose the sample interval.  Soil and sediment samples were collected with 
stainless steel sampling equipment.  Shallow soil and sediment samples were immediately stored 
in clean, laboratory-supplied jars for analysis.  Once capped and sealed, sample containers were 
placed on ice in a cooler, and held until the end of the day of field investigation.  At the end of 
the day of field investigation, the sample containers were shipped on ice under a proper chain-of-
custody via overnight express delivery service to STL in University Park, Illinois. 
 
Samples analyzed for VOCs were collected using SW-846 Method 5035.  At each sample 
location, three containers were filled with 5 grams of soil collected discreetly using an En 
CoreTM sampler.  Method 5035 requires that these three containers be placed in sealed bags and 
shipped overnight to the laboratory for preservation and analysis. 
 
3 . 3 . 3  C h e m i c a l  A n a l y s i s  

Shallow soil and sediment samples were analyzed by STL for pre-selected analyses determined 
on the basis of the specific sample location.  Analyses were based on potential contaminants of 
concern associated with known building processes and historical review. 
 
3 . 4  S U B S U R F A C E  S O I L  S A M P L I N G  

Subsurface soil samples were collected using direct-push soil probing technology.  Direct-push 
borings were located around buildings and at former building locations across the Site.  Probe 
locations included areas surrounding existing structures, such as main production buildings and 
electrical substations.  Probe locations also included former powder canning and storage 
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buildings and areas with former USTs.  Figure 5 illustrates the locations of the direct-push soil 
borings. 
 
Probing was performed by Detech, Inc. (Detech) of Lawrence, Kansas and Below Ground 
Surface, Inc. (BGS) of Lawrence, Kansas.  Detech and BGS performed direct-push soil sampling 
using a truck-mounted Geoprobe® unit equipped with a pneumatic hammer and hollow, two-inch 
diameter probe rods.  At each location, continuous soil cores were collected using a continuous-
barrel sampler two feet in length.  Soil cores were removed from the sampler using disposable 
acetate liners.  Subsurface soil cores were collected until the target depth (typically twenty feet 
bgs) or refusal was reached. 
 
When the acetate liners were removed from the continuous-barrel sampler, a handheld 
photoionization detector (PID) was used to screen vapors for VOCs in the headspace above the 
soil core.   
 
3 . 5  L O G G I N G  O F  S U B S U R F A C E  M A T E R I A L S  

The materials encountered in the borings were classified in the field for each boring by a SCS 
geologist.  The classification procedure included texture descriptions of soils according to the 
USCS.  Included in the descriptions are principal and minor soil constituents, moisture content, 
soil color, plasticity of cohesive soils, gradation of non-cohesive soils, consistency, and other 
visible features.  In addition, unusual odors, discoloration, and other indicators of potential 
contamination were noted. 

 
3 . 5 . 1  S u b s u r f a c e  S o i l  S a m p l e  C o l l e c t i o n  

Discrete soil samples were extracted directly from the acetate liner and continuous-barrel 
sampler using a clean, decontaminated stainless steel utensil.  Upon extraction from the acetate 
liners, soil samples were immediately stored in clean, laboratory-supplied jars for analysis.  Once 
capped and sealed, sample containers were placed on ice in a cooler, and held until the end of the 
day of field investigation.  At the end of the day of field investigation, the sample containers 
were shipped on ice under a proper chain-of-custody via overnight express delivery service to 
STL in University Park, Illinois 
 
Samples analyzed for VOCs samples were collected using SW-846 Method 5035.  At each 
sample location, three containers were filled with 5 grams of soil collected discreetly using an En 
CoreTM sampler.  Method 5035 requires that these three containers be placed in sealed bags and 
shipped overnight to the laboratory for preservation and analysis. 
 
Most soil samples recovered across the Site were of sufficient volume that individual samples 
were submitted from each location.  However direct-push soil sampling recovered insufficient 
quantities of material suitable for laboratory testing at several locations.  Consequently, 
proportionate sample material from related borings was combined into a single composite sample 
at these locations.  Subsurface soils were composited in three locations.  These locations 
included SB1-SB4 advanced in the area of former Building 111; SB13 and SB14 advanced in the 
area of former Building 102F; and SB15 and SB16 advanced in the area of Building 102H.  
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3 . 5 . 2  C h e m i c a l  A n a l y s i s  

Subsurface soil samples were analyzed by STL for pre-selected analyses.  Analyses were based 
on potential contaminants of concern identified on the basis of known building processes and 
historical review. 
 
3 . 6  G R O U N D W A T E R  S A M P L I N G  

Groundwater samples were collected from temporary monitoring points that were installed 
following the completion of subsurface soil borings.  The monitoring points consisted of 1-inch 
polyvinyl chloride (PVC) screen and casing that extended from the base of the bore hole to 
ground surface level.  Screened sections for all monitoring points were ten feet in length and 
contained a slot width of 0.01-inch.  A hydrated bentonite seal was placed in the annulus 
between the outside of the PVC casing and the inside of the probe hole.  Plugs and caps were 
utilized to secure a watertight seal at the top of each temporary monitoring point.  The 
monitoring points were left in-place for a period not exceeding 60 days.  Following the 
completion of all groundwater sample collection, the screen and casing was pulled from the 
probe hole and the void was backfilled with hydrated bentonite.     
 
3 . 6 . 1  G r o u n d w a t e r  S a m p l e  C o l l e c t i o n  

Groundwater samples were collected using disposable polyethylene tubing with a stainless steel 
check-ball.  Upon collection, groundwater water samples were immediately stored in clean, 
laboratory-supplied jars for analysis.  Once capped and sealed, sample containers were placed on 
ice in a cooler, and held until the end of the day of field investigation.  At the end of the day of 
field investigation, the sample containers were shipped on ice under a proper chain-of-custody 
via overnight express delivery service to STL in University Park, Illinois. 
 
3 . 6 . 2  C h e m i c a l  A n a l y s i s  

Groundwater samples were analyzed by STL for pre-selected analyses.  Analyses were based on 
potential contaminants of concern identified on the basis of known building processes and 
historical review. 
 
3 . 7  S U M P  A N D  T U N N E L  W A T E R  S A M P L I N G  

Sump and tunnel water samples were collected from water sources found inside the basement 
level building or inside utility tunnel system.  Sample collection points included water sources 
found on tunnel floors and inside sump pits.  Sump and tunnel water sample locations were 
selected at random within each defined area.  Defined areas were established based on proximity 
to potential hazard exposure, changes in surface color or texture, proximity to process areas, 
and/or spatial considerations. 
 
3 . 7 . 1  L o g g i n g  o f  S a m p l e  P a r a m e t e r s  

All sample locations were documented in the field log and pictures of the sample locations were 
taken. 
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3 . 7 . 2  T u n n e l  W a t e r  S a m p l e  C o l l e c t i o n  

Sump and tunnel water samples were collected using either a decontaminated, polyethylene 
dipper or decontaminated, polyethylene swing sampler.  Upon collection, tunnel water samples 
were immediately stored in clean, laboratory-supplied jars for analysis.  Once capped and sealed, 
sample containers were placed on ice in a cooler, and held until the end of the day of field 
investigation.  At the end of the day of field investigation, the sample containers were shipped on 
ice under a proper chain-of-custody via overnight express delivery service to STL in University 
Park, Illinois. 
 
3 . 7 . 3  C h e m i c a l  A n a l y s i s  

Sump and tunnel water samples were analyzed by STL for pre-selected analyses.  Analyses were 
based on potential contaminants of concern identified on the basis of known building processes 
and historical review. 
 
3 . 8  A I R  M O N I T O R I N G  

Air monitoring was performed by NPN Environmental (NPN) of Saint Louis, Missouri.  Passive 
vapor ambient air samples, personnel samples, and ambient air monitoring samples were 
collected from inside several buildings across the Site 
 
3 . 8 . 1  A i r  S a m p l e  C o l l e c t i o n  

NPN collected the passive vapor ambient air samples on ChemDiskTM gold film media badges 
over the sample duration.  The personnel and ambient air monitoring samples were collected 
with calibrated pumps on closed-face 37 millimeter (mm) 0.8 micron mixed-cellulose ester 
(MCE) filter cassettes over the sample duration.  Air samples were shipped under a proper chain-
of-custody via overnight express delivery service to Assay Technology AT Labs in Boardman, 
Ohio. 
 
3 . 8 . 2  C h e m i c a l  A n a l y s i s  

Analysis of ambient air sample were based on potential contaminants of concern identified from 
wipe, shallow soil, and sediment sample analytical results.  Passive vapor ambient air samples 
were analyzed by Assay Technology AT Labs for mercury vapor by OSHA Method 140.  
Personnel samples were analyzed for lead by OSHA Method 125.  Ambient air monitoring 
samples were analyzed by Assay Technology AT Labs for particulate mercury by OSHA 
Method 145 and lead by OSHA Method 125. 
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4 .0  POTENT IAL  CONTAMINANT  SOURCES  

This section identifies the potential contaminant sources at the site by buildings and buildings 
series based on known historical uses. Information summarized below regarding these potential 
sources was used in selecting sampling locations and analyses for the SI. The results of SI 
sampling and analysis in each area are then discussed in the remainder of this section. Data 
summary tables referenced in this section present detected concentrations of analytes. The 
complete analytical data are provided in Appendix I (on compact disk). 
 
Based on references previously identified and listed in Section 2.4, the following list identifies 
potential contaminant sources at the Site. 
 

• Building 101 – Building 101 was utilized for administrative purposes during 
operation of Plant No. 1.  A review of original construction drawings and details 
indicates that the basement and sub-basement levels of the building contained a 
mechanical room, battery room, and transformer vault room.  Possible contaminant 
sources include building mechanical equipment, transformers, and batteries.  Potential 
contaminants associated with these possible sources include PCBs and metals 
(primarily lead).  No other potential contaminant sources were identified within 
Building 101 during the investigation.     

 
• Building 102 – Building 102 (Sections A, B, and C) contained equipment utilized for 

the production of 0.30 caliber ammunition during operation of Plant Number 1.  
Small arms ammunition production in Building 102 consisted of brass cartridge 
annealing and shaping, powder and primer packing, lead core insertion, sorting, 
packaging, and shipping.  Cartridge manufacturing ended at Plant No. 1 at the close 
of World War II.  After World War II the equipment was removed and disposed of or 
transported to alternate locations for subsequent storage.  Building 102 was utilized 
for many years as a warehouse space, until it was renovated to general office space in 
the 1960s or 1970s.  Since renovation in the 1960s or 1970s, Building 102 has been 
utilized as general office space.  A review of original construction drawings and 
details indicates that the basement and crawl space levels of the building contained 
four transformer vault rooms; a scrap bailer pit; settling tanks; sumps; and a large 
amount of process piping utilized to handle liquids sourced from operations on the 
main floors of the building.  The first floor of the building contained the main 
production areas; a scrap salvage room; a battery storage room; and two annealing 
laboratories.  The second floor of the building contained production areas and a gas 
mixing equipment room.  The crawl space and basement levels still contain four 
transformer vaults, the majority of the original process piping, a scrap bailer pit, a 
settling tank and several sumps.  Possible contaminant sources include building 
mechanical equipment, transformers, production equipment (including process 
piping, sumps, settling tanks, etc.), batteries, scrap metals, and laboratory chemicals 
associated with the production of small arms ammunition.  Potential contaminants 
associated with these sources include PCBs, explosives, cyanide, phosphorus, metals, 
VOCs, and SVOCs.  No other potential contaminant sources were identified within 
Building 102 during the investigation.      
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• Building 102D – Building 102D was utilized as a powder loading building in 
association with production of 0.30 caliber ammunition during operation of Plant 
Number 1.  Powder was brought into Building 102D from former storage buildings 
102F and 102H, located to the south of Building 102D.  Small arms ammunition 
production in Building Series 102D consisted of powder charging and powder seating 
operations.  Assembled components were transferred from Building 102D to Building 
102 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 102D was utilized for many years as a warehouse 
space, until the main floor was renovated into a photo laboratory and the second floor 
was converted to general office space in the 1960s or 1970s.  Since renovation in the 
1960s or 1970s, Building 102D has been utilized as a photo development laboratory 
and general office space.  A review of original construction drawings and details 
indicates that the basement and crawl space levels of the building contained process 
piping utilized to handle liquids sourced from operations on the main floors of the 
building.  The first floor of the building contained a main production area; a powder 
room; three powder charging rooms; three seating rooms; and three crimping rooms.  
The second floor of the building contained a production area and a bridge leading 
from Building 102D to Building 102, which could have been used as a transport route 
for completed components.  The crawl space and basement levels contain the 
majority of the original process piping and also contain piping believed to be 
associated with operation of the former DOD photo laboratory.  Possible contaminant 
sources include building mechanical equipment; production equipment (including 
process piping) associated with the production of small arms ammunition; and 
production equipment (including process piping and chemical feed pumps) associated 
with operation of the former DOD photo laboratory.  Potential contaminants 
associated with these sources include PCBs, explosives, cyanide, phosphorus, metals, 
VOCs, and SVOCs.  No other potential contaminant sources were identified within 
Building 102D during the investigation.      

 
• Building 102E – Primer insertion was completed in Building 102E, in association 

with production of 0.30 caliber ammunition during operation of Plant Number 1.   
Small arms ammunition production in Building Series 102E consisted of primer 
insertion operations.  Assembled components were transferred from Building 102E to 
Building 102 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 102E was utilized for many years as a warehouse 
space, until the building was renovated into general office space in the 1960s or 
1970s.  Since renovation in the 1960s or 1970s, Building 102E has been utilized as 
general office space.  A review of original construction drawings and details indicates 
that the basement and crawl space levels of the building contained process piping 
utilized to handle liquids sourced from operations on the main floors of the building.  
The first floor of the building contained main production areas and a laboratory.  The 
second floor of the building contained a production area and a bridge leading from 
Building 102E to Building 102, which could have been used as a transport route for 
completed components.  The crawl space and basement levels contain the majority of 
the original process piping.  Possible contaminant sources include building 
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mechanical equipment; production equipment (including process piping) associated 
with the production of small arms ammunition.  Potential contaminants associated 
with these sources include PCBs, explosives, cyanide, phosphorus, and metals.  No 
other potential contaminant sources were identified within Building 102E during the 
investigation.      

 
• Former Buildings 102F, 102G, and 102H – Former Buildings 102F and 102G were 

utilized as a powder canning (102F), and powder storage (102H).  Building 102H was 
actually a cast-in-place concrete barricade structure surrounding Buildings 102F and 
102G.  Building 102F and 102G were small wood frame buildings, each containing 
approximately 400 square feet.  Powder from these buildings was transported directly 
to Building 102D for assembly of components of 0.30 caliber ammunition during 
operation of Plant No. 1.  After World War II, the munitions bunker (former 
Buildings 102F, 102G, and 102H) was utilized for storage purposes.  The munitions 
bunker was removed during a site redevelopment project in 1980.  Paved parking and 
access roads exist in the areas where the bunker was located.  Possible contaminant 
sources include containers storing powder associated with the production of small 
arms ammunition.  Potential contaminants associated with these sources include 
explosive compounds.  No other potential contaminant sources were identified within 
Buildings 102F, 102G, and 102H during the investigation.      

 
• Former Buildings 102J and 102K – Buildings 102J and 102K were utilized for oil 

storage.  The buildings were small masonry structures placed directly adjacent to 
Buildings 102D and 102E.  The buildings were single-story structures and each 
contained approximately 150 square feet.  Oil from these buildings was transported 
directly to Building 102, where it was used as a lubricant in the manufacture and 
assembly of components of 0.30 caliber ammunition during operation of Plant No. 1.  
Sometime after World War II, the buildings were removed, and the areas now contain 
concrete sidewalks or landscaping.  Possible contaminant sources include containers 
storing lubricating oil associated with the production of small arms ammunition.  
Potential contaminants associated with these sources include VOCs and petroleum 
hydrocarbon compounds.  No other potential contaminant sources were identified 
within Buildings 102J and 102K during the investigation.      

 
• Building 103 – Building 103 (Sections A, B, and C) contained equipment utilized for 

the production of 0.30 caliber ammunition during operation of Plant Number 1.  
Small arms ammunition production in Building 103 consisted of brass cartridge 
annealing and shaping, powder and primer packing, lead core insertion, sorting, 
packaging, and shipping.  Cartridge manufacturing ended at Plant No. 1 at the close 
of World War II.  After World War II the equipment was removed and disposed of or 
transported to alternate locations for subsequent storage.  Building 103 was utilized 
for many years as a warehouse space, until it was renovated to general office space in 
the 1960s or 1970s.  Since renovation in the 1960s or 1970s, Building 103 has been 
utilized as general office space.  A DOD computer lab is located in the north end of 
Building 103 and a back-up power generation system has been installed to support the 
lab in the event that power in interrupted.  The power generation system is powered 
by diesel fuel that is stored in two USTs (one with 20,000 gallon capacity and one 
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with 600 gallon capacity) located to the north of the building.  The USTs were 
installed in 1998 and reportedly utilized state of the art environmental protections.  A 
review of original construction drawings and details indicates that the basement and 
crawl space levels of the building contained four transformer vault rooms; a scrap 
bailer pit; settling tanks; sumps; and a large amount of process piping utilized to 
handle liquids sourced from operations on the main floors of the building.  The first 
floor of the building contained the main production areas; a scrap salvage room; a 
battery storage room; and a draw and anneal laboratory.  The second floor of the 
building contained production areas and a gas mixing equipment room.  The crawl 
space and basement levels contain four transformer vaults, approximately 50 percent 
of the original process piping, a scrap bailer pit and several sumps.  Possible 
contaminant sources include USTs, building mechanical equipment, transformers, 
production equipment (including process piping, sumps, settling tanks, etc.), batteries, 
scrap metals, and laboratory chemicals associated with the production of small arms 
ammunition.  Potential contaminants associated with these sources include TPH, 
PCBs, explosives, cyanide, phosphorus, metals, VOCs, and SVOCs.  No other 
potential contaminant sources were identified within Building 103 during the 
investigation.      

 
• Building 103D – Building 103D was utilized as a powder loading building in 

association with production of 0.30 caliber ammunition during operation of Plant 
Number 1.  Powder was brought into Building 103D from former storage buildings 
103F and 103H, located to the south of Building 103D.  Small arms ammunition 
production in Building Series 103D consisted of powder charging and powder seating 
operations.  Assembled components were transferred from Building 103D to Building 
103 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 103D was utilized for many years as a warehouse 
space, until it was renovated to general office space in the 1960s or 1970s.  Since 
renovation in the 1960s or 1970s, Building 103D has been utilized as general office 
space.  A review of original construction drawings and details indicates that the 
basement and crawl space levels of the building contained process piping utilized to 
handle liquids sourced from operations on the main floors of the building.  The first 
floor of the building contained a main production area, a powder room, three powder 
charging rooms, three seating rooms, and three crimping rooms.  The second floor of 
the building contained a production area and a bridge leading from Building 103D to 
Building 103, which could have been used as a transport route for completed 
components.  The crawl space and basement levels contain the majority of the 
original process piping.  Possible contaminant sources include building mechanical 
equipment and production equipment (including process piping) associated with the 
production of small arms ammunition.  Potential contaminants associated with these 
sources include PCBs, explosives, cyanide, phosphorus, metals, VOCs, and SVOCs.  
No other potential contaminant sources were identified within Building 103D during 
the investigation.      

 
• Building 103E – Primer insertion was completed in Building 103E, in association 

with production of 0.30 caliber ammunition during operation of Plant Number 1.   
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Small arms ammunition production in Building Series 103E consisted of primer 
insertion operations.  Assembled components were transferred from Building 103E to 
Building 103 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 103E was utilized for many years as a warehouse 
space, until the building was renovated into general office space in the 1960s or 
1970s.  Since renovation in the 1960s or 1970s, Building 103E has been utilized as 
general office space.  A review of original construction drawings and details indicates 
that the basement and crawl space levels of the building contained process piping 
utilized to handle liquids sourced from operations on the main floors of the building.  
The first floor of the building contained main production areas and a laboratory.  The 
second floor of the building contained a production area and a bridge leading from 
Building 103E to Building 103, which could have been used as a transport route for 
completed components.  The crawl space and basement levels contain the majority of 
the original process piping.  Possible contaminant sources include building 
mechanical equipment and production equipment (including process piping) 
associated with the production of small arms ammunition.  Potential contaminants 
associated with these sources include PCBs, explosives, cyanide, phosphorus, and 
metals.  No other potential contaminant sources were identified within Building 103E 
during the investigation.      

 
• Former Buildings 103F, 103G, and 103H – Former Buildings 103F and 103G were 

utilized as a powder canning (103F) and powder storage (103H).  Building 103H was 
actually a cast-in-place concrete barricade structure surrounding Buildings 103F and 
103G.  Building 103F and 103G were small wood frame buildings, each containing 
approximately 400 square feet.  Powder from these buildings was transported directly 
to Building 103D for assembly of components of 0.30 caliber ammunition during 
operation of Plant No. 1.  After World War II, the munitions bunker (former 
Buildings 103F, 103G, and 103H) was utilized for storage purposes.  The munitions 
bunker was removed during a site redevelopment project in 1980.  Paved parking and 
access roads exist in the areas where the bunker was located.  Possible contaminant 
sources include containers storing powder associated with the production of small 
arms ammunition.  Potential contaminants associated with these sources include 
explosive compounds.  No other potential contaminant sources were identified within 
Buildings 103F, 103G, and 103H during the investigation.     

 
• Current Building 103F (previously designated Building 112) – This building 

contained a lead shop, which manufactured 30 and 50 caliber lead slugs during 
operation of Plant No. 1.  Original construction drawings indicate the basement level 
of the building contained the lower level of the re-melt room, slug wash water settling 
tanks, and lead press and scale pit foundations, and a transformer room.  The main 
floor of the building housed five 1,350 ton lead-presses, 55 slug-forming machines, 
slug washers, and a lead re-melt room.  Information suggests that the lead shop may 
have been active through the early 1950’s, and that decommissioning of the lead shop 
occurred after at least 1957.  The basement level currently contains lead press 
foundations, settling tanks, and the majority of the original process piping.  Basement 
level access to the lower level of the re-melt room has been sealed off and appears to 
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have been filled with granular material.  Additionally, the lead press foundations have 
also been filled with granular material.  The main floor of Building 103F is currently 
utilized as a kitchen and cafeteria serving employees at the site.  The building is 
currently known as Building 103F.  Possible contaminant sources include building 
mechanical equipment, transformers, production equipment (including process 
piping, sumps, settling tanks, etc.), and scrap metals.   Potential contaminants 
associated with these sources include PCBs, metals, VOCs, and SVOCs.  No other 
potential contaminant sources were identified within Building 103F during the 
investigation.      

 
• Former Buildings 103J and 103K – Buildings 103J and 103K were utilized for oil 

storage.  The buildings were small masonry buildings placed directly adjacent to 
Buildings 103D and 103E.  The buildings were single-story structures and each 
contained approximately 150 square feet.  Oil from these buildings was transported 
directly to Building 103, where it was used as a lubricant in the manufacture and 
assembly of components of 0.30 caliber ammunition during operation of Plant No. 1.  
Sometime after World War II, the buildings were removed and the areas now contain 
concrete sidewalks or landscaping.  Possible contaminant sources include containers 
storing lubricating oil associated with the production of small arms ammunition.  
Potential contaminants associated with these sources include VOCs and petroleum 
hydrocarbon compounds.  No other potential contaminant sources were identified 
within Buildings 103J and 103K during the investigation. 

 
• Building 104 – Building 104 (Sections A, B, C, and D) contained equipment utilized 

for the production of 0.50 caliber ammunition during operation of Plant Number 1.  
Small arms ammunition production in Building 104 consisted of brass cartridge 
annealing and shaping, powder and primer packing, lead core insertion, sorting, 
packaging, and shipping.  Cartridge manufacturing ended at Plant No. 1 at the close 
of World War II.  After World War II the equipment was removed and disposed of or 
transported to alternate locations for subsequent storage.  Building 104 was utilized 
for many years as a warehouse space, until it was renovated to general office space in 
the 1960s or 1970s.  Since renovation in the 1960s or 1970s, Building 104 has been 
utilized as general office space.  A review of original construction drawings and 
details indicates that the basement and crawl space levels of the building contained 
six transformer vault rooms, an anneal quench trench, a scrap bailer pit, settling tanks, 
sumps, and a large amount of process piping utilized to handle liquids sourced from 
operations on the main floors of the building.  The first floor of the building contained 
the main production areas, an anneal control laboratory, a scrap salvage room, and an 
annealing laboratory.  The second floor of the building contained production areas, a 
gas mixing room, and a soap mixing room.  The crawl space and basement levels 
currently contain six transformer vaults, approximately 25 percent of the original 
process piping, a scrap bailer pit and an annealing quench trench.  Possible 
contaminant sources include building mechanical equipment, transformers, 
production equipment (including process piping, sumps, settling tanks, etc.), scrap 
metals, and laboratory chemicals associated with the production of small arms 
ammunition.  Potential contaminants associated with these sources include PCBs, 
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explosives, cyanide, phosphorus, metals, VOCs, and SVOCs.  No other potential 
contaminant sources were identified within Building 104 during the investigation.      

 
• Building 104E – Building 104E was utilized as a powder loading building in 

association with production of 0.50 caliber ammunition during operation of Plant 
Number 1.  Powder was brought into Building 104E from former storage buildings 
104G and 104J, located to the south of Building 104E.  Small arms ammunition 
production in Building Series 104E consisted of powder charging and powder seating 
operations.  Assembled components were transferred from Building 104E to Building 
104 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 104E was utilized for many years as a warehouse 
space, until it was renovated to general office space and a child care center in the 
1960s or 1970s.  Since renovation in the 1960s or 1970s, the main floor of Building 
104E has been utilized as a child care center and the second floor has been utilized as 
general office space.  A review of original construction drawings and details indicates 
that the basement and crawl space levels of the building contained process piping 
utilized to handle liquids sourced from operations on the main floors of the building.  
The first floor of the building contained a main production area, a powder room, three 
powder charging rooms, three seating rooms, and three crimping rooms.  The second 
floor of the building contained a production area and a bridge leading from Building 
104E to Building 104, which could have been used as a transport route for completed 
components.  The crawl space and basement levels contain the majority of the 
original process piping.  Possible contaminant sources include building mechanical 
equipment and production equipment (including process piping) associated with the 
production of small arms ammunition.  Potential contaminants associated with these 
sources include PCBs, explosives, cyanide, phosphorus, metals, VOCs, and SVOCs.  
No other potential contaminant sources were identified within Building 104E during 
the investigation.      

 
• Building 104F – Primer insertion was completed in Building 104F, in association 

with production of 0.50 caliber ammunition during operation of Plant Number 1.   
Small arms ammunition production in Building Series 104F consisted of primer 
insertion operations.  Assembled components were transferred from Building 104F to 
Building 104 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 104F was utilized for many years as a warehouse space, 
until the building was renovated into general office space in the 1960s or 1970s.  
Since renovation in the 1960s or 1970s, Building 104F has been utilized as general 
office space.  A review of original construction drawings and details indicates that the 
basement and crawl space levels of the building contained process piping utilized to 
handle liquids sourced from operations on the main floors of the building.  The first 
floor of the building contained main production areas and a laboratory.  The second 
floor of the building contained a production area and a bridge leading from Building 
104F to Building 104, which could have been used as a transport route for completed 
components.  The crawl space and basement levels contain the majority of the 
original process piping.  Possible contaminant sources include building mechanical 
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equipment and production equipment (including process piping) associated with the 
production of small arms ammunition.  Potential contaminants associated with these 
sources include PCBs, explosives, cyanide, phosphorus, and metals.  No other 
potential contaminant sources were identified within Building 104F during the 
investigation.      

 
• Former Buildings 104G, 104H, and 104J – Former Buildings 104G and 104J were 

utilized as a powder canning (104G) and powder storage (104J).  Building 104H was 
actually a cast-in-place concrete barricade structure surrounding Buildings 104G and 
104J.  Building 104G and 104J were small wood frame buildings, each containing 
approximately 400 square feet.  Powder from these buildings was transported directly 
to Building 104E for assembly of components of 0.50 caliber ammunition during 
operation of Plant No. 1.  After World War II, the munitions bunker (former 
Buildings 104G, 104H, and 104J) was utilized for storage purposes.  The munitions 
bunker was removed during a site redevelopment project in 1980.  Paved parking and 
access roads exist in the areas where the bunker was located.  Possible contaminant 
sources include containers storing powder associated with the production of small 
arms ammunition.  Potential contaminants associated with these sources include 
explosive compounds.  No other potential contaminant sources were identified within 
Buildings 104G, 104H, and 104J during the investigation. 

 
• Former Buildings 104K – Building 104K was utilized as a water softener plant 

servicing Plant No. 1.  Building 104K was a free-standing structure containing 
approximately 2,000 square feet and was located between Buildings 103 and 104. 
According to historical drawings of the building, the entire basement area of Building 
104K was utilized for water storage and salt storage and the main floor consisted of 
an equipment room.  After World War II, the building was utilized for storage 
purposes until it was removed during a site redevelopment project in 1980.  Paved 
parking and access roads exist in the area where the building was located.  Possible 
contaminant sources include the basement level salt storage tank and containers 
storing chemicals associated with operation of the treatment system.  Potential 
contaminants associated with these sources include metals.  No other potential 
contaminant sources were identified within Building 104K during the investigation. 

 
• Former Buildings 104L – Building 104L was utilized as a chemical storage building 

servicing Plant No. 1.  Building 104L was a free-standing structure containing 
approximately 1,000 square feet and was located between Buildings 103 and 104, 
adjacent to Building 104K.  According to historical drawings of the building, the 
entire basement area of Building 104L was utilized as a tank storage room.  Acid and 
caustic solutions in Building 104L were stored in two large aboveground storage 
tanks (ASTs).  The fill lines to the tanks extended from Building 104L to an adjacent 
rail spur where bulk liquids were delivered by rail car.  The main floor of the building 
contained a truck room and a work room.  After World War II, the building was 
utilized for storage purposes until it was removed during a site redevelopment project 
in 1980.  Paved parking and access roads exist in the area where the building was 
located.  Possible contaminant sources include ASTs storing acids and caustics 
associated with the production of small arms ammunition.  Potential contaminants 
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associated with these sources include metals.  No other potential contaminant sources 
were identified within Building 104L during the investigation.     

 
• Former Buildings 104M and 104N – Buildings 104M and 104N were utilized for oil 

storage.  The buildings were small free-standing masonry buildings located between 
Buildings 104E and 104F.  The buildings were single-story structures and each 
contained approximately 150 square feet.  Oil from these buildings was transported 
directly to Building 104, where it was used as a lubricant in the manufacture and 
assembly of components of 0.30 caliber ammunition during operation of Plant No. 1.  
Sometime after World War II, the buildings were removed and the areas contain 
concrete sidewalks or landscaping.  Possible contaminant sources include containers 
storing lubricating oil associated with the production of small arms ammunition.  
Potential contaminants associated with these sources include VOCs and petroleum 
hydrocarbon compounds.  No other potential contaminant sources were identified 
within Buildings 104M and 104N during the investigation. 

 
• Building 105 – Building 105 (Sections A, B, C, and D) contained equipment utilized 

for the production of 0.50 caliber ammunition during operation of Plant Number 1.  
Small arms ammunition production in Building 105 consisted of brass cartridge 
annealing and shaping, powder and primer packing, lead core insertion, sorting, 
packaging, and shipping.  Cartridge manufacturing ended at Plant No. 1 at the close 
of World War II.  After World War II the equipment was removed and disposed of or 
transported to alternate locations for subsequent storage.  Building 105 was utilized 
for many years as a warehouse space, until it was renovated to general office space in 
the 1960s or 1970s.  Since renovation, Building 105 has been utilized as general 
office space.  A review of original construction drawings and details indicates that the 
basement and crawl space levels of the building contained six transformer vault 
rooms, an anneal quench trench, a scrap bailer pit, settling tanks, sumps, and a large 
amount of process piping utilized to handle liquids sourced from operations on the 
main floors of the building.  The first floor of the building contained the main 
production areas, an anneal control laboratory, a scrap salvage room, and an 
annealing laboratory.  The second floor of the building contained production areas, a 
gas mixing room, and a soap mixing room.  Additionally, a SAFR was located in the 
basement level of Building 105, near the south end of the structure.  The firing range 
was not identified on original construction drawings; however, it was observed during 
performance of a Phase I ESA conducted by SCS in 2002.  The SAFR was 
remediated by SCS in September 2002.  The crawl space and basement levels 
currently contain six transformer vaults, approximately 10 percent of the original 
process piping, a scrap bailer pit and an annealing quench trench.  Possible 
contaminant sources include building mechanical equipment, transformers, 
production equipment (including process piping, sumps, settling tanks, etc.), scrap 
metals, and laboratory chemicals associated with the production of small arms 
ammunition.  Potential contaminants associated with these sources include PCBs, 
explosives, cyanide, phosphorus, metals, VOCs, and SVOCs.  No other potential 
contaminant sources were identified within Building 105 during the investigation.      
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• Building 105E – Building 105E was utilized as a powder loading building in 
association with production of 0.50 caliber ammunition during operation of Plant 
Number 1.  Powder was brought into Building 105E from former storage buildings 
105G and 105J, located to the south of Building 105E.  Small arms ammunition 
production in Building Series 105E consisted of powder charging and powder seating 
operations.  Assembled components were transferred from Building 105E to Building 
105 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 105E was utilized for many years as a warehouse 
space, until it was renovated to general office space in the 1960s or 1970s.  A review 
of original construction drawings and details indicates that the basement and crawl 
space levels of the building contained process piping utilized to handle liquids 
sourced from operations on the main floors of the building.  The first floor of the 
building contained a main production area, a powder room, three powder charging 
rooms, three seating rooms, and three crimping rooms.  The second floor of the 
building contained a production area and a bridge leading from Building 105E to 
Building 105, which could have been used as a transport route for completed 
components.  The crawl space and basement levels contain the majority of the 
original process piping.  Possible contaminant sources include building mechanical 
equipment; production equipment (including process piping) associated with the 
production of small arms ammunition.  Potential contaminants associated with these 
sources include PCBs, explosives, cyanide, phosphorus, metals, VOCs, and SVOCs.  
No other potential contaminant sources were identified within Building 105E during 
the investigation.      

 
• Building 105F – Primer insertion was completed in Building 105F, in association 

with production of 0.50 caliber ammunition during operation of Plant Number 1.   
Small arms ammunition production in Building Series 105F consisted of primer 
insertion operations.  Assembled components were transferred from Building 105F to 
Building 105 for incorporation in production assembly areas.  After World War II the 
equipment was removed and disposed of or transported to alternate locations for 
subsequent storage.  Building 105F was utilized for many years as a warehouse space, 
until the building was renovated into a kitchen/cafeteria and general office space in 
the 1960s or 1970s.  Since renovation , the main floor of Building 105F has been 
utilized as a kitchen/cafeteria and the second floor has been utilized as general office 
space.  A review of original construction drawings and details indicates that the 
basement and crawl space levels of the building contained process piping utilized to 
handle liquids sourced from operations on the main floors of the building.  The first 
floor of the building contained main production areas and a laboratory.  The second 
floor of the building contained a production area and a bridge leading from Building 
105F to Building 105, which could have been used as a transport route for completed 
components.  The crawl space and basement levels contain the majority of the 
original process piping.  Possible contaminant sources include building mechanical 
equipment; production equipment (including process piping) associated with the 
production of small arms ammunition.  Potential contaminants associated with these 
sources include PCBs, explosives, cyanide, phosphorus, and metals.  No other 
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potential contaminant sources were identified within building 105F during the 
investigation.      

 
• Former Buildings 105G, 105H, and 105J – Former Buildings 104G and 104J were 

utilized as a powder canning (105G) and powder storage (105J).  Building 105H was 
actually a cast-in-place concrete barricade structure surrounding Buildings 105G and 
105J.  Building 105G and 105J were small wood frame buildings, each containing 
approximately 400 square feet.  Powder from these buildings was transported directly 
to Building 105E for assembly of components of 0.50 caliber ammunition during 
operation of Plant No. 1.  After World War II, the munitions bunker (former 
Buildings 105G, 105H, and 105J) was utilized for storage purposes.  The munitions 
bunker was removed during a site redevelopment project in 1980.  Paved parking and 
access roads exist in the areas where the bunker was located.  Possible contaminant 
sources include containers storing powder associated with the production of small 
arms ammunition.  Potential contaminants associated with these sources include 
explosive compounds.  No other potential contaminant sources were identified within 
Buildings 105G, 105H, and 105J during the investigation. 

 
• Buildings 105L – Building 105L was utilized as a warehouse and kitchen during 

operation of Plant No. 1.  A fire in 1964 destroyed the north half of the building, 
which was being utilized by three tenants as warehouse space.  The building 
continues to be utilized for storage purposes, and no potential contaminant sources 
were identified within Building 105L during the investigation.   

   
• Former Buildings 105M and 105N – Buildings 105M and 105N were utilized for oil 

storage.  The buildings were small free-standing masonry buildings located between 
Buildings 105E and 105F.  The buildings were single-story structures, and each 
contained approximately 150 square feet.  Oil from these buildings was transported 
directly to Building 105, where it was used as a lubricant in the manufacture and 
assembly of components of 0.50 caliber ammunition during operation of Plant No. 1.  
Sometime after World War II, the buildings were removed and the areas now contain 
concrete sidewalks or landscaping.  Possible contaminant sources include containers 
storing lubricating oil associated with the production of small arms ammunition.  
Potential contaminants associated with these sources include VOCs and petroleum 
hydrocarbon compounds.  No other potential contaminant sources were identified 
within Buildings 105M and 105N during the investigation. 

 
• Building 107 – Building 107 was utilized as a personnel building during operation of 

Plant No. 1.  After World War II Building 107 was utilized as general office space.  A 
review of original construction drawings and details indicates that the basement and 
crawl space levels of the building contained a transformer vault room.  Possible 
contaminant sources include transformers.  Potential contaminants associated with 
these possible sources include PCBs.  No other potential contaminant sources were 
identified within Building 107 during the investigation. 

 
• Building 108A – Building 108A was constructed as the south primary substation for 

Plant No. 1.  A review of original construction drawings and details indicates that the 
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crawl space level of the building appears to contain two transformer pits and 
transformer oil overflow piping.  The first floor of the building contained two large 
oil filled transformers mounted on rails, a 13.2 kilovolt (kV) switch room, a 33 kV 
switch room, and a boiler house transformer room.  The building currently contains 
two oil-filled transformers and electrical switchgear on the main floor and two 
transformer vault pits and associated piping in the crawl space level.  Possible 
contaminant sources include the transformers and other oil filled electrical equipment.  
Potential contaminants associated with these sources include TPH, and PCBs.  No 
other potential contaminant sources were identified within Building 108A during the 
investigation.    

 
• Building 108B – Building 108B was constructed as the north primary substation for 

Plant No. 1.  A review of original construction drawings and details indicates that the 
crawl space level of the building appears to contain two transformer pits and 
transformer oil overflow piping.  The first floor of the building contained two large 
oil filled transformers mounted on rails, a 13.2 kilovolt (kV) switch room, and a 33 
kV switch room.  The building currently contains two oil-filled transformers and 
electrical switchgear on the main floor and two transformer vault pits and associated 
piping in the crawl space level.  Possible contaminant sources include the 
transformers and other oil filled electrical equipment.  Potential contaminants 
associated with these sources include TPH, and PCBs.  No other potential 
contaminant sources were identified within Building 108B during the investigation.    

 
• Building 110 – Building 110 was utilized as a tool and gauge shop during operation 

of Plant Number 1.  Sometime after World War II the equipment was removed and 
disposed of or transported to alternate locations for subsequent storage.  Building 110 
was utilized for many years as a warehouse space, until it was renovated to general 
office space in the 1960s or 1970s.  A review of original construction drawings and 
details indicates that the basement level of the building contained two transformer 
vault rooms, an oil storage room, a battery room, and a tank room.  The first floor of 
the building contained a forge shop, a production area, and an oil extractor.  The 
second floor of the building contained production area.  The basement level currently 
contains two transformer vaults, and storage tank saddles indicating where ASTs 
were formerly located.  Possible contaminant sources include the ASTs, building 
mechanical equipment, transformers, and oil handling piping and equipment 
associated with the tool and gauge shop.  Potential contaminants associated with these 
sources include TPH, PCBs, metals, VOCs, and SVOCs.  No other potential 
contaminant sources were identified within Building 110 during the investigation.     

 
• Former Building 111 – Former Building 111 was utilized as a boiler house during 

operation of Plant Number 1.  The building was located directly north of Building 
108A.  Original construction drawings were not available for this building; however, 
it is known to have operated utilizing natural gas.  Demolition of the building 
occurred in the 1970s, and the basement level was backfilled with crushed limestone 
fill material.  The area where Building 111 was located is now covered with an 
asphalt parking lot.  Possible contaminant sources include the building mechanical 
equipment and equipment associated with the power plant.  Potential contaminants 
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associated with these sources include TPH, PCBs, and metals.  No other potential 
contaminant sources were identified associated with former Building 111 during the 
investigation.     

 
• Building 115 – Building 115 contained a truck garage during operation of Plant No. 

1.  Original construction drawings indicate the basement level of the building 
contained a mechanical equipment room and the main floor contained a large truck 
storage room.  Three USTs and a fuel pump island were located to the north of the 
building.  The UST system was reportedly contained a 10,000 gallon fuel tank, 8,000 
gallon fuel tank, and 550 gallon waste oil tank.  The fuel pump island and the three 
USTs have reportedly been removed.  The area where the fuel pump island and USTs 
were located is now covered by an asphalt parking lot.   Possible contaminant sources 
include the USTs; building mechanical equipment; and degreasing chemicals, oil, and 
lubricants associated with the truck garage.  Potential contaminants associated with 
these sources include TPH, PCBs, metals, and VOCs.  No other potential contaminant 
sources were identified within Building 115 during the investigation.     

 
• Building 122B – Building 122B was constructed and utilized as a service building 

during operation of Plant No. 1.  Original construction drawings contained limited 
information.  The building has always been utilized as a maintenance area for 
building and grounds crews.   Possible contaminant sources include the cleaning 
chemicals, degreasing chemicals, oil, and lubricants associated with operation of the 
facility.  Potential contaminants associated with these sources include TPH, metals, 
and VOCs.  No other potential contaminant sources were identified within Building 
122B during the investigation.      

 
• Former Buildings 136A, B, E, and F – Former Buildings 136A, B, E, and F served as 

fire equipment storage buildings during operation of Plant No. 1.  The buildings were 
scattered across the Site.  Original construction drawings were not available for these 
building; however, they are shown on historical plan drawings of the Site.  The free-
standing buildings appear to consist of approximately 400 square feet each.  
Demolition of the buildings is believed to have occurred in the 1970s.  The area 
where Building 136A, B, and F was located is now covered with an asphalt parking 
lot.  The area where Building 136E was located is a grass-covered landscaped area.  
Possible contaminant sources include fuel tanks associated with fire trucks.  Potential 
contaminants associated with these sources include VOCs and metals.  No other 
potential contaminant sources were identified associated with former Building 136A, 
B, E, and F during the investigation.     

 
• Former Buildings 137A – Former Building 137A served as a building and grounds 

workshop during operation of Plant No. 1.  The building was located to the south of 
Building 103F (previously designated Building 112).  Original construction drawings 
were not available for this building; however, it is shown on historical plan drawings 
of the Site.  The free-standing building appears to consist of approximately 400 
square feet.  Demolition of the building is believed to have occurred in the 1970s.  
The area where Building 137A was located is now covered with an asphalt parking 
lot.  Possible contaminant sources include fuel tanks associated with maintenance 
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equipment; containers of paint; cleaning chemicals; and lubricating oils associated 
with building and grounds maintenance operations.  Potential contaminants associated 
with these sources include VOCs and metals.  No other potential contaminant sources 
were identified associated with former Building 137A during the investigation. 

     
• Building 141C – Building 141C serves as a pump house and contains mechanical 

equipment.  The building is located at the south end of Parking Lot D and was not 
constructed as part of Plant No. 1.  Original construction drawings were not available 
for this building.  The free-standing building appears to consist of approximately 400 
square feet.  Possible contaminant sources include mechanical equipment located 
within the building.  Potential contaminants associated with these sources include 
PCBs and metals.  No other potential contaminant sources were identified associated 
with Building 141C during the investigation.     

 
• Utility tunnel complex – The utility tunnels extend between all former production 

buildings (102 Series, 103 Series, 104 Series and 105 Series Buildings), current and 
former administrative buildings (Buildings 101 and 107), the tool and gauge shop 
(Building 110), the former lead shop (current Building 103F, previously designated 
Building 112), and the former truck garage (Building 115) at the Site.  Original 
construction drawings indicate that the tunnel sections located at the Site are Sections 
1-3 and 14-19.  The tunnels are approximately 7 feet in height and are approximately 
6 feet wide and contain numerous water, electrical, and communication lines.  
Approximately 4500 linear feet of utility tunnels exist under the Site.  Historically, 
the utility tunnel system connected with the Core Plant to the south, the SLAAP to the 
north, Hazardous Area Number 2 to the west (across Goodfellow Boulevard), and to 
the powder storage and proofing areas located east of the SLOP.  Cinder block walls 
have since been constructed within the tunnels at the edge of the Site, effectively 
limiting access to it from off-site areas.  Numerous sump pumps have been installed 
within the tunnel system to remove perched groundwater that infiltrates through voids 
in the tunnel floor and walls.  These pumps operate automatically to discharge 
collected water to the combined storm and sanitary sewer system.  Possible 
contaminant sources include electrical equipment; and impacted sediment and 
groundwater entering from other areas outside the tunnel system.  Potential 
contaminants associated with these sources include PCBs, explosives, and metals.  No 
other potential contaminant sources were identified associated with the utility tunnel 
complex during the investigation.    

 
• Combined storm and sanitary sewer system – A combined storm and sanitary sewer 

system was installed at the Site when Plant No. 1 was constructed.  The practice of 
combining storm and sanitary lines was common prior to implementation of modern 
construction codes and regulations.  Original construction drawings indicate that the 
lines range in size from 4 inches to 24 inches in diameter, and that main lines exit the 
Site at three locations, on the northern, southern, and eastern sides of the Site.  The 
combined system was responsible for transporting waste liquids generated during 
operation of Plant No. 1.  Oil water separators and/or settling tanks were not 
identified on construction drawings or observed during the site investigation of the 
Site.  Liquid and suspended sediments flushed through the system during operation of 



P o t e n t i a l  C o n t a m i n a n t  S o u r c e s    
 

4 - 1 5  

Plant No. 1 most likely contained explosive compounds, VOCs, SVOCs, PCBs, and 
metals.  Much of the original combined system is still being utilized at the Site and 
some residual contaminants may exist. The existing system discharges to City of St. 
Louis combined storm and sanitary sewer system. 

 
• Railroad Track System – An extensive railroad track system was installed to move 

materials to and from production facilities while Plant No. 1 was in operation.  A 
series of tracks entered the south end of the Site where they branched out and 
extended to Buildings 102, 103, 104, 105, 110, and 111.  With exception of Building 
110, the tracks extended to loading docks on the exterior to the buildings.  Building 
110 contained an indoor loading dock system adjacent to the railroad tracks.  The 
tracks entered Building 110 from the east and ran the entire length of the building.  
After operation of Plant No. 1 ended the tracks were not utilized at the Site.  In some 
cases the tracks, ties, and ballast rock were simply paved over.  It is not known what 
percentage of the track system remains in-place at the Site.  The railroad track system 
was utilized to transport large quantities of brass and lead stock to the facility and to 
ship assembled 0.30 caliber and 0.50 caliber ammunition from the facility.  
Contaminants associated with the railroad track system could include metals, PCBs, 
and SVOCs.                  

 
4 . 1  B U I L D I N G  1 0 1   

Possible contaminant sources in Building 101 include building mechanical equipment, 
transformers, and batteries.  Potential contaminants associated with these possible sources 
include PCBs and metals (primarily lead).   
 
4 . 1 . 1  S u b s u r f a c e  S o i l  S a m p l i n g  

In September 2002, four soil borings were advanced at locations near Building 101.  Boring 101-
1, 101-2, and 101-3 were placed along the eastside of Building 101 and boring 104-4 was placed 
along the west side of the building.  Figure 5 details the locations of the soil borings in the area 
of Building 101. 
 
4.1.1.1 Logging of Subsurface Materials 

Soil cores from borings 101-1, 101-2, 101-3, and 101-4 registered readings below the detection 
limits of the PID.  No groundwater was encountered during the probing effort around Building 
101. 
 
4.1.1.2 Chemical Analysis 

Pre-selected analyses for the samples collected around Building 101 included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around Building 101.  Only analytes with reported concentrations above laboratory quantitative 
limits are listed.  Complete laboratory data packages for all samples collected are located in 
Appendix F and I. 
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No PCBs were detected above laboratory quantitative limits in the soil samples collected near 
Building 101and analyzed for PCBs (101-1 and 101-2). 
 
No explosives were detected above laboratory quantitative limits in the soil samples collected 
near Building 101and analyzed for explosives (101-1 and 101-2). 
 
Mercury was detected above laboratory quantitative limits in the four subsurface soil samples, 
and the reported concentrations for all of the samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detections of mercury 
ranged between 0.038 mg/Kg to 0.089 mg/Kg. 
 
All reported concentrations of remaining metal analytes were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the subsurface soil samples 
collected from borings 101-1, 101-2, 101-3, and 101-4. 
  
4 . 2  B U I L D I N G  S E R I E S  1 0 2   

Possible contaminant sources include building mechanical equipment, transformers, production 
equipment (including process piping, sumps, settling tanks, etc.), batteries, scrap metals, photo 
laboratory chemicals and laboratory chemicals associated with the production of small arms 
ammunition.  Potential contaminants associated with these sources include PCBs, explosives, 
cyanide, phosphorus, metals, VOCs, and SVOCs.   
 
4 . 2 . 1  W i p e  S a m p l i n g  

Twenty-eight wipe samples were collected in Building 102 Sections A, B, and C; Building 
102D, and Building 102E for laboratory analysis. 
 
4.2.1.1 Building 102 

The analysis of the eighteen wipe samples collected from Sections A, B, and C within Building 
102 included PCBs by Method 8082, explosives by Method 8330, mercury by Method 7471A, 
and metals by Method 6010B.  Figures 6, 6A, 7, and 7A detail the locations where the wipe 
samples were collected, and Table 3-2 presents a summary of the analytical results.   
 
Aroclor 1260 was detected in three of fourteen wipe samples collected and analyzed for PCBs, 
and the reported concentrations in one of those samples (102FLOOR2WS) exceeded the TSCA 
maximum allowable concentration of 10 µg/cm2 for high density human occupation. The 
concentration of Aroclor 1260 identified in sample 102FLOOR2WS was 15 µg/cm2. Wipe 
samples 102FLOOR1WS2 and 102FLOOR2WS105 had reported concentrations of 0.022 
µg/cm2 and 0.060 µg/cm2, respectively.  In addition, Aroclor 1242 was detected in wipe sample 
102FLOOR1WS2 at a reported concentration of 0.019 µg/cm2. No PCBs were detected above 
laboratory quantitative limits in any of the other wipe samples. 
 
Three wipe samples were collected and analyzed for explosive compounds.  All detected 
concentrations of explosive analytes were below the MRBCA levels for the construction worker 
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and the non-residential with clayey soil scenarios.  The compounds 1,3-dinitrobenze and 2,4,6-
TNT both were detected in wipe sample 102FLOOR1WS1 at the reported concentrations of 1.4 
µg/Wipe.  No explosives were detected above laboratory quantitative limits in any of the other 
wipe samples analyzed for explosives. 
 
Eight wipe samples were collected and analyzed for mercury.  Mercury was detected above 
laboratory quantitative limits in all of the wipes samples collected and analyzed for mercury.  
The concentrations of mercury ranged from 0.13 µg/Wipe to 3,900 µg/Wipe.  Detected 
concentrations of mercury were below MRBCA levels for the construction worker and the non-
residential with clayey soil scenarios. 
 
Four wipe samples were collected and analyzed for lead.  All of the wipe samples contained lead 
in excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2 (or approximately 0.021 mg/Wipe).  Detected concentrations of lead ranged from 15,793 
µg/ft2 to 1,114,800 µg/ft2.  The wipe samples were collected from the crawl space level (102CS 
ANNEALING WIPE) from within elevator shafts (102FLOOR1WS1 and 102FLOOR1WS2); 
and from a structural steel I-beam located above the suspended ceiling near column B-12 
(102FLOOR2WS).   
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4.2.1.2 Building 102D 

The seven wipe samples collected from Building 102D were analyzed for PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Figures 6 and 7 detail the locations where the wipe samples were collected and Table 3-3 
presents a summary of the analytical results.   
 
No PCBs were detected above laboratory quantitative limits in any of the wipe samples collected 
and analyzed for PCBs. 
 
Four wipe samples were collected and analyzed for explosives.  The compound 1,3,5-
trinitrobenze was detected in wipe sample 102DCS CHEM FEED at the reported concentration 
of 40 µg/Wipe, below the MRBCA levels for the construction worker and the non-residential 
with clayey soil scenarios.  No explosives were detected above laboratory quantitative limits in 
any of the other wipe samples analyzed for explosives. 
 
Seven wipe samples were collected and analyzed for mercury.  Mercury was detected above 
laboratory quantitative limits in all of the wipes samples, and the concentration in one of the 
wipe samples (102DCS CHEM FEED) exceeded the MRBCA levels for the construction worker 
scenario of 21,600 µg/Kg.  Detected concentrations of mercury ranged from 0.047 to 33,000 
µg/Wipe. 
 
Four wipe samples were collected and analyzed for lead.  All of the wipe samples contained lead 
in excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2.  Detected concentrations of lead ranged from 222 µg/ft2 to 29,728 µg/ft2.  The wipe 
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samples were collected from the crawl space level (102DCS CHEM FEED and 102DCS WIPE) 
from within elevator shaft (102D ELEVATOR SHAFT FLOOR 1); and from an area above the 
suspended ceiling near column L-39 (102D WIPE FLOOR 1).   
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 

 
4.2.1.3 Building 102E 

The three wipe samples collected from Building 102E were analyzed for PCBs by Method 8082, 
mercury by Method 7471A, and metals by Method 6010B.  Figures 6 and 7 details the locations 
where the wipe samples were collected and Table 3-4 presents a summary of the analytical 
results.   
 
One wipe sample was collected and analyzed for PCBs.  No PCBs were detected above 
laboratory quantitative limits in the wipe sample. 
 
Mercury was identified in all three wipe samples collected in building 102E.  Detected 
concentrations of mercury ranged from 0.06 µg/Wipe to 1,400 µg/Wipe, below the MRBCA 
levels for the construction worker and the non-residential with clayey soil scenarios. 
 
One wipe sample was collected and analyzed for lead.  Lead was detected above the MRBCA 
post-abatement clearance level for non-residential standards of 200 µg/ft2.  The detected 
concentration of lead was 761,780 µg/ft2. The wipe sample (102ECSWS) was collected from a 
concrete surface in the crawl space level of the building. 
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe sample. 
 
4 . 2 . 2  P a i n t  C h i p  S a m p l i n g  

Nine paint chip samples were collected from main floor levels of Buildings 102, 102D, and 
102E.  Figures 6 and 6A detail the locations where the paint chip samples were collected and 
Tables 3-5, 3-6, and 3-7 present a summary of the analytical results.   
 
Mercury was detected in all nine samples collected and analyzed.  Detected concentrations of 
mercury ranged from 1.2 mg/kilogram (Kg) to 21 mg/Kg, below the MRBCA levels for the 
construction worker and the non-residential with clayey soil scenarios of 21.6 mg/Kg and 630 
mg/Kg, respectively.   
 
Mercury use in interior latex paint was banned by the EPA in 1990.  However, mercury-
containing paint applied prior to 1990 may exist within the surface coat or beneath numerous 
layers of paint within the structure.  The concentrations of mercury identified within samples 
collected from Buildings 102, 102D, and 102E are not considered to be elevated.  Additionally, 
research indicates that the amount and concentration of mercury vapor released by the paint 
decreases as the paint cures.          
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4 . 2 . 3  S h a l l o w  S o i l  a n d  S e d i m e n t  S a m p l i n g  

A total of 51 shallow soil and sediment samples were collected from the basement level or crawl 
space beneath Sections A, B, and C of Building 102; Building 102D; and Building 102E.  
 
It should be noted that several samples collected from within Building 102 were mislabeled in 
the field.  The mislabeled samples are 102D SS-8, 102D SS-9, 102D SS-10, 102D SS-11, 102D 
SS-12, 102D SS-13, and 102D SS-14.  The sample identifications indicate that they were 
collected within Building 102D; however, they were actually collected from within Building 
102.     
 
4.2.3.1 Building 102 

The analysis of the 22 shallow soil and sediment samples collected from the crawl space beneath 
Sections A, B, and C within Building 102 included PCBs by Method 8082; explosives by 
Method 8330; cyanide by Method 9014/9010B; phosphorous by Method 4500PE; mercury by 
Method 7471A; metals by Method 6010B; SVOCs by Method 8270C; and VOCs by Method 
8260B.  Figures 7 and 7A detail the locations where the shallow soil and sediment samples were 
collected and Table 3-8 presents a summary of the analytical results.   
 
Aroclor 1260 was detected above laboratory quantitative limits in two of the nine shallow soil 
and sediment samples analyzed for PCBs.  Concentrations of Aroclor 1260 ranged from 400 
µg/Kg (102D SS-11) to 1,900 µg/Kg (102CS CHEM FEDD PUMP), below the MRBCA levels 
for the construction worker and the non-residential with clayey soil scenarios. 
  
Aroclor 1242 was detected above laboratory quantitative limits in one of the nine shallow soil 
and sediment samples analyzed for PCBs, and the reported concentration in this sample (102CS 
CHEM FEED PUMP DRAIN) was below the MRBCA levels for the construction worker and 
the non-residential with clayey soil scenarios.  The reported concentrations of Aroclor 1242 for 
sample 102CS CHEM FEED PUMP DRAIN was 190 µg/Kg.  No other PCBs were detected 
above laboratory quantitative limits in the shallow soil and sediment samples. 
 
Ten shallow soil and soil and sediment samples were collected and analyzed for explosive 
compounds.  Explosive compounds 1,3,5-trinitrobenzene, nitrobenzene, 2,6-dinitrotoluene, and 
4-nitrotoluene were identified in sample 102CS CHEM FEED PUMP DRAIN and 2-amino-4, 6-
dinitrotoluene was detected in 102D SS-8.  The detected concentrations of the explosive 
compounds were below MRBCA levels for the construction worker and the non-residential with 
clayey soil scenarios.  All reported concentrations of the remaining explosive analytes were 
below laboratory quantitative limits in the shallow soil and sediment samples collected from the 
basement level of Building 102 and analyzed for explosives. 
 
Cyanide was detected above laboratory quantitative limits in two of the four shallow soil and 
sediment samples analyzed for cyanide, and reported concentrations in these two samples 
(102CS CHEM FEED PUMP and 102CS CHEM FEED PUMP DRAIN) were below MRBCA 
levels for the construction worker and the non-residential with clayey soil scenarios of 28,500 
mg/Kg and 12,300 mg/Kg, respectively.  The reported concentrations of cyanide for samples 
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102CS CHEM FEED PUMP and 102CS CHEM FEED PUMP DRAIN were 0.25 and 0.56 
mg/Kg, respectively. 
 
Four soil and sediment samples were collected and analyzed for phosphorous.  Phosphorous was 
detected above laboratory quantitative limits in all soil and sediment samples analyzed for 
phosphorous (102CS ANNEALING SED, 102CS CHEM FEED PUMP, 102CS CHEM FEED 
PUMP DRAIN, and 102CSCONCRETE BASIN), and reported concentrations in these samples 
ranged between 36 to 520 mg/Kg.  Currently, no MRBCA levels for the construction worker and 
the non-residential with clayey soil scenarios has been established for this analyte. 
 
Arsenic was detected above the MRBCA level for the non-residential with clayey soil scenario in 
four of sixteen samples collected and analyzed for arsenic.  Samples 102D SS-8, 102D SS-9, 
102D SS-11, 102D SS-13, and 102D SS-14 contained arsenic concentrations of 17 mg/Kg, 570 
mg/Kg, 200 mg/Kg, 30 mg/Kg, and 18 mg/Kg, respectively.  Samples 102D SS-8, 102D SS-9, 
102D SS-11, and 102D SS-13 were collected from within steel process pipe systems.  Sample 
102D SS-14 was collected from the top of an open settling tank constructed of wood.  The 
MRBCA level for the non-residential with clayey soil scenario is 15.9 mg/Kg.  None of the 
detected concentrations exceeded the MRBCA level for the construction worker scenario of 
654mg/Kg. 
 
Copper was detected above the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in two of sixteen samples collected and analyzed for copper.  Sample 
102D SS-13 and 102 SED-1 contained copper concentrations of 230,000 mg/Kg and 170,000 
mg/Kg, respectively.  As previously discussed, sample 102D SS-13 was collected from within a 
steel process pipe.  Sample 102 SED-1 was collected from an opening leading to a former scrap 
bailer pit.  The MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios is 102,000 mg/Kg and 38,100 mg/Kg, respectively.   
 
Lead was detected above the MRBCA level for the non-residential with clayey soil scenario in 
seven of nineteen samples collected and analyzed for lead.  Samples 102D SS-8, 102D SS-10, 
102D SS-11, 102D SS-13, 102CSSS103, 102CSSS104, and 102CSSS106 contained lead 
concentrations of 2,100 mg/Kg, 1,100 mg/Kg, 880 mg/Kg, 2,500 mg/Kg, 2,900 mg/Kg, 2,300 
mg/Kg, and 1,300 mg/Kg, respectively.  As previously discussed, samples 102D SS-8, 102D SS-
10, 102D SS-11, and 102D SS-13 were collected from process piping and a settling tank.  
Samples 102CSSS103, 102CSSS104, and 102CSSS106 were collected immediately adjacent to 
process piping systems.  The MRBCA level for the non-residential with clayey soil scenario is 
660 mg/Kg.  MDNR has not established a MRBCA level for the construction worker scenario for 
this analyte. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios or below laboratory 
quantitative limits in the shallow soil and sediment samples. 
 
Polynuclear aromatic hydrocarbon (PAH) compounds benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene were detected above the 
MRBCA level for the non-residential with clayey soil scenario in nine of thirteen soil and 
sediment samples analyzed for SVOCs.  Additionally, benzo(a)pyrene exceeded the MRBCA 
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level for the construction worker scenario.  The maximum concentrations of benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene 
identified were 180,000 µg/Kg, 190,000 µg/Kg, 150,000 µg/Kg, 76,000 µg/Kg, and 24,000 µg/Kg, 
respectively.  These samples were collected from within process piping systems; from within a 
settling tank; from the entrance to a former scrap bailer; and from soils immediately adjacent to 
former process systems.      
 
All reported concentrations of the remaining SVOC analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios    
 
All reported concentrations of VOCs were below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios in the three sediment samples collected from the 
basement level of Building 102 and analyzed for VOCs. 
 
4.2.3.2 Building 102D 

The analysis of the 28 shallow soil and sediment samples collected from the crawl space beneath 
Building 102D included PCBs by Method 8082, explosives by Method 8330; cyanide by Method 
9014/9010B; phosphorous by Method 4500PE; mercury by Method 7471A; metals by Method 
6010B; SVOCs by Method 8270C; and toxicity characteristic leaching procedure (TCLP) 
analysis for silver by Method 1311.  Figure 7 details the locations where the shallow soil and 
sediment samples were collected and Table 3-9 presents a summary of the analytical results.   
 
Sixteen shallow soil and sediment samples were collected and analyzed for PCBs and explosives.  
No PCBs or explosives were detected above laboratory quantitative limits in the samples 
collected in Building 102D. 
 
Cyanide was detected above laboratory quantitative limits in all three sediment samples analyzed 
for cyanide, and reported concentrations in these three samples (102DCS CHEM FEED SED, 
102DSC SED, and 102D CORNER SPILL) were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios of 28,500 mg/Kg and 12,300 mg/Kg, 
respectively.  Detections of cyanide ranged from 0.19 to 24 mg/Kg. 
 
Phosphorous was detected above laboratory quantitative limits in all three sediment samples 
analyzed for phosphorous (102DCS CHEM FEED SED, 102DSC SED, and 102D CORNER 
SPILL), and reported concentrations in these three samples ranged from 140 mg/Kg to 520 
mg/Kg.  Currently, no MRBCA levels for the construction worker and non-residential with 
clayey soil scenarios has been established for this analyte. 
   
Arsenic was detected above laboratory quantitative limits in all 22 shallow soil and sediment 
samples collected and analyzed for arsenic.  Sample 102CS CHEM FEED SED. contained 
arsenic at a concentration of 46 mg/Kg, which is greater than the MRBCA level for the non-
residential with clayey soil scenario of 15.9 mg/Kg.  However, it is not greater than the MRBCA 
level for the construction worker scenario, which is 654 mg/Kg.  This sample was collected in 
the basement level near a former chemical feed pump. 
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Silver was detected above laboratory quantitative limits in six of 22 shallow soil and sediment 
samples.  However, none of the concentrations exceeded MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios of 10,600 mg/Kg and 4,480 mg/Kg, 
respectively.  Detected silver concentrations in the samples ranged from 10 mg/Kg to 680 
mg/Kg.  Samples 102D DRAIN 1, 102D DRAIN 2, and 102D DRAIN 3 were further analyzed 
by TCLP for leachable silver.  The reported TCLP concentrations were below regulatory levels 
listed in 40 CFR, Chapter 1, Part 216.24 “Identification and Listing of Hazardous Waste” of the 
EPA Register to define Resource Conservation and Recovery Act (RCRA) toxicity characteristic 
Hazardous Waste (Reference 31).  The guidance document contains “Table 1 – Maximum 
Concentrations of Contaminants for the Toxicity Characteristic,” which lists contaminants of 
concern (COCs) and their respective TCLP threshold concentrations.  The table lists silver with a 
threshold concentration of 5.0 mg/L.  TCLP concentrations of silver ranged from below 
quantitative limits to 0.2 mg/L in sediment samples 102D DRAIN 1, 102D DRAIN 2, 102D 
DRAIN 3. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil and 
sediment samples. 
 
SVOC compounds benzoic acid, naphthalene, 2-methylnaphthalene, acenaphthalene, fluorine, 
diethyl phthalate, phenanthrene, anthracene, di-n-butyl-phthalate, fluoranthene, pyrene, butyl 
benzyl phthalate, benzo(a)anthracene, chrysene, bis(2-ethylhexyl) phthalate, di-n-octyl phthalate, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, 
dibenzo(a,h)anthracene, and benzo(ghi)perylene were identified in six samples.  All reported 
concentrations of SVOC analytes were below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios or below laboratory quantitative limits in the 
shallow soil and sediment samples. 
 
4.2.3.3 Building 102E 

The one shallow soil sample collected from the crawl beneath Building 102E was analyzed for 
PCBs by Method 8082, explosives by Method 8330; cyanide by Method 9014/9010B; 
phosphorous by Method 4500PE; mercury by Method 7471A; and metals by Method 6010B.  
Figure 7 details the locations where the shallow soil and sediment samples were collected and 
Table 3-10 presents a summary of the analytical results.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the shallow soil 
sample. 
 
Cyanide was detected above laboratory quantitative limits at a reported concentration of 0.22 
mg/Kg.  This concentration is below the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios of 28,500 mg/Kg and 12,300 mg/Kg, respectively. 
 
Phosphorous was detected above laboratory quantitative limits at a reported concentration of 160 
mg/Kg.  Currently, no MRBCA levels for the construction worker and non-residential with 
clayey soil scenarios have been established for this analyte. 
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All reported concentrations of metal analytes were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in the shallow soil sample. 
 
4 . 2 . 4  S u b s u r f a c e  S o i l  S a m p l i n g  

Ten soil borings were advanced at locations near Building Series 102.  Figure 5 details the 
locations of the soil borings in the area of Building Series 102. 
 
4.2.4.1 Building 102 

Boring SB23 and boring SB25 were placed near the southwestern and northwestern sides of 
Building 102, respectively.  Borings SB32 and SB33 were placed near the southeastern side of 
Building 102.  Borings SB25 and SB33 encountered probe refusal at approximate depths of 18.5 
and 12 feet bgs, respectively.  Borings SB23 and SB32 were advanced to their target depths of 
20 feet bgs. 
 
4.2.4.1.1 Logging of Subsurface Materials 

In general, the materials encountered at boring SB23 primarily consisted of varying amounts of 
dry to moist clay until its target depth of 20 feet bgs.  The materials encountered at boring SB25 
primarily consisted of varying amounts of dry to wet clay overlying a shale formation at 
approximately 18.5 feet.  
 
The materials encountered at borings SB32 and SB33 primarily consisted of varying amounts of 
dry to moist clay until its target depth of 20 feet bgs and probe refusal at a depth of 12 feet bgs, 
respectively.  In addition, boring SB33 encountered top of rock (shale) at approximately nine feet 
bgs.  
 
PID screening of the soil cores from the two probe locations near Building 102 did not register 
readings above the detection limit.  No saturated zones were encountered during the probing 
effort around Building 102. 
  
4.2.4.1.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 102 Sections A, B, and C included 
PCBs by Method 8082, explosives by Method 8330, mercury by Method 7471A, and metals by 
Method 6010B.  Table 3-1 presents a summary of analytical results from the subsurface soil 
samples collected around Building 102.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
samples collected around Building 102. 
 
Mercury was detected above laboratory quantitative limits in the four subsurface soil samples, 
and the reported concentrations for all of the samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detections of mercury 
ranged between 0.0068 mg/Kg to 0.065 mg/Kg. 
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All reported concentrations of remaining metal analytes were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the subsurface soil samples 
collected from borings SB23, SB25, SB32, and SB33. 
 
4.2.4.2 Building 102D 

Borings SB24 and SB25 were placed near the southwestern and northeastern sides of Building 
102D, respectively.  Borings SB24 and SB25 encountered probe refusal at approximate depths of 
16 and 18.5 feet bgs, respectively. 
 
4.2.4.2.1 Logging of Subsurface Materials 

In general, the materials encountered at borings SB24 and SB25 primarily consisted of varying 
amounts of dry to wet clay until refusal at approximately 16 and 18.5 feet, respectively.  During 
the advancement of boring SB24, the SCS geologist noted an odor from the material recovered at 
a depth of 7.5 to 9 feet bgs (moist, green clay).  In addition, boring SB24 encountered top of rock 
(red shale) at approximately 15 feet bgs and SB25 encountered shale at approximately 18.5 feet 
bgs.  PID screening of the soil cores from the two probe locations near Building 102D did not 
register readings above the detection limit.  No saturated zones were encountered during the 
probing effort around Building 102D. 
 
4.2.4.2.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 102D included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, metals by Method 6010B, and 
VOCs by Method 8260B.  Table 3-1 presents a summary of analytical results from the 
subsurface soil samples collected around Building 102D.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
samples collected around Building 102D. 
 
Mercury was detected above laboratory quantitative limits in the two subsurface soil samples, 
and the reported concentrations for these samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detected concentrations of 
mercury ranged between 0.046 mg/Kg and 0.061 mg/Kg. 
 
All reported concentrations of remaining metal analytes were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios or below laboratory 
quantitative limits in the subsurface soil samples collected from borings SB24 and SB25. 
 
No VOCs were detected above laboratory quantitative limits in the one subsurface soil sample 
collected around Building 102D and analyzed for VOCs (SB24). 
 
4.2.4.3 Building 102E 

Borings SB25 and SB26 were placed near the southwestern and northwestern sides of Building 
102E, respectively.  Borings SB25 and SB26 encountered probe refusal at approximate depths of 
18.5 and 16 feet bgs, respectively. 
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4.2.4.3.1 Logging of Subsurface Materials 

In general, the materials encountered at borings SB25 and SB26 primarily consisted of varying 
amounts of dry to wet clay until refusal at approximately 18.5 and 16 feet, respectively.  In 
addition, SB25 encountered refusal at a shale formation located approximately 18.5 feet bgs, and 
SB26 encountered top of rock (red shale) at approximately 15 feet bgs.  PID screening of the soil 
cores from the two probe locations near Building 102E did not register readings above the detection 
limit.  No saturated zones were encountered during the probing effort around Building 102E.  
 
4.2.4.3.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 102E included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around Building 102E.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
samples collected around Building 102E. 
 
All reported concentrations of metal analytes were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in the subsurface soil samples collected 
from borings SB25 and SB26. 
 
4.2.4.4 Former Buildings 102F, 102G, and 102H 

Borings SB13, SB14, SB15, and SB16 were placed within the area of former Buildings 102F, 
102G, and 102H.  Borings SB13, SB14, SB15 encountered probe refusal at approximate depths 
of 6, 6, and 9 feet bgs, respectively.  Boring SB16 was advanced to its target depth of 20 feet 
bgs. 
 
4.2.4.4.1 Logging of Subsurface Materials 

In general, the materials encountered at boring locations SB13, SB14, and SB15 consisted of 
varying amounts of clay, sand, gravel, and debris fill until refusal at approximately 6, 6, and 9 
feet bgs, respectively.  The materials encountered at boring SB16 generally consisted of varying 
amounts of dry to wet clay and sand until its target depth of 20 feet bgs.  PID screening of the 
soil cores from the four probe locations near Buildings 102F, 102G, and 102H did not register 
readings above the detection limit.  No saturated zones were encountered during the probing 
effort around Buildings 102F, 102G, and 102H.  
 
4.2.4.4.2 Chemical Analysis 

Direct-push soil sampling at boring locations SB13, SB14, SB15, and SB16 recovered 
insufficient quantities of material suitable for laboratory testing from the individual borings.  
Consequently, proportionate sample material from SB13 and SB14 was combined into a single 
composite sample, and proportionate sample material from SB15 and SB16 was combined into 
another composite sample. 
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Pre-selected analyses for samples collected around former Buildings 102F, 102G, and 102H 
included explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around former Buildings 102F, 102G, and 102H.   
No explosives were detected above laboratory quantitative limits in the subsurface soil samples 
collected around former Buildings 102F, 102G, and 102H. 
 
All reported concentrations of metal analytes were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in the discrete and composite subsurface 
soil samples collected from borings  SB13, SB14, SB15, and SB16. 
 
4.2.4.5 Former Building 102J 

Boring SB25 was placed in the in the general area where former Building 102J had previously 
been located.  Boring SB25 encountered probe refusal at approximately 18.5 feet bgs. 
 
4.2.4.5.1 Logging of Subsurface Materials 

In general, the materials encountered at boring SB25 primarily consisted of varying amounts of 
dry to wet clay until refusal at approximately 18.5 feet bgs.  PID screening of the soil cores from 
the probe located near Building 102J did not register readings above the detection limit.  No 
saturated zones were encountered during the probing effort around Building 102J.  
 
4.2.4.5.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 102D included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected in 
the area of former Building 102J.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
sample collected in the area of former Building 102J. 
 
All reported concentrations of metal analytes were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in the subsurface soil samples collected 
from boring SB25. 
 
4 . 2 . 5  A i r  M o n i t o r i n g  

On September 4, 2003, SCS Engineers utilized an HG253 portable mercury vapor analyzer 
manufactured by Genesis Laboratory Systems to collect and analyze ambient air within 
Buildings 102, 102D, and 102E.  A total of five ambient air samples were collected within 
Building 102.  Sampling locations within Building 102 included an area on the main floor near 
the north elevator, an area near a transformer vault in Section B, an area within the crawl space 
level near the annealing trench, an area on the main floor near column F8, and an area near 
column B12.  Mercury vapor concentrations ranged from below detectible limits to 0.0008 
mg/cubic meter (m3) at the areas sampled within Building 102.  Three ambient air samples were 
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collected within Building 102D.  Sampling locations within Building 102D included an area 
within the crawl space level, an area within the former photo lab area on the main floor, and an 
area on the second floor above the former photo lab.  Mercury vapor concentrations ranged from 
0.0003 to 0.0005 mg/m3 at areas sampled within Building 102D.  One ambient air sample was 
collected within Building 102E.  The sample was collected on the main floor and contained a 
mercury vapor concentration of 0.0005 mg/m3.  None of the samples exceeded the OSHA PEL 
for mercury vapor of 0.05 mg/m3. 
 
In September 2003, four ambient air samples were collected at two locations in Buildings 102 
and 102D.  The samples included passive ambient air samples for mercury vapor collected on 
ChemDisk™ gold film media badges and ambient air particulate samples collected using 
sampling pumps on closed-face 37 millimeter 0.8 micron MCE filter cassettes. A passive vapor 
ambient air sample and ambient air monitoring sample were collected from near the freight 
elevator in Building 102, and a passive vapor ambient air sample and ambient air monitoring 
sample were collected from the basement level or crawl space inside Building 102D. 
 
Passive vapor ambient air samples were analyzed by Assay Technology AT Labs for mercury 
vapor by OSHA Method 140, and Table 3-11 presents the passive vapor ambient air monitoring 
results.  Ambient air monitoring samples were analyzed by Assay Technology AT Labs for 
particulate mercury by OSHA Method 145, and Table 3-11 presents the ambient air monitoring 
results. 
 
Mercury was not detected above laboratory quantitative limits in any of the four ambient air 
samples. 
 
4 . 3  B U I L D I N G  S E R I E S  1 0 3  

Possible contaminant sources include building mechanical equipment, transformers, production 
equipment (including process piping, sumps, settling tanks, etc.), batteries, scrap metals, photo 
laboratory chemicals and laboratory chemicals associated with the production of small arms 
ammunition.  Potential contaminants associated with these sources include PCBs, explosives, 
cyanide, phosphorus, metals, VOCs, and SVOCs.   
 
4 . 3 . 1  W i p e  S a m p l i n g  

Twelve wipe samples were collected in Building 103 Sections A, B, and C; Building 103D; and 
Building 103E for laboratory analysis. 
 
4.3.1.1 Building 103 

Six wipe samples were collected from Sections A, B, and C within Building 103 included PCBs 
by Method 8082, explosives by Method 8330, mercury by Method 7471A, and metals by 
Method 6010B.  Figures 8, 8A, 9, and 9A detail the locations where the wipe samples were 
collected, and Table 3-12 presents a summary of the analytical results.   
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Aroclor 1260 was detected in five of the six wipe samples below the TSCA maximum allowable 
concentration of 10 µg/cm2 for high density human occupation.  Detected concentrations of 
Aroclor 1260 ranged from 0.024 µg/cm2 to 0.46 µg/cm2.   
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
One explosive compound, 1,3,5-trinitrobenzene, was detected in one of six wipe samples 
(103CSWS2) collected and analyzed for explosives.  1,3,5-trinitrobenzene was detected at a 
concentration of 240 µg/Wipe.  The detected concentration of 1,3,5-trinitrobenzene is below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios.  No 
other explosives were detected above laboratory quantitative limits in any of the wipe samples 
analyzed for explosives. 
 
Mercury was detected above laboratory quantitative limits in all six wipes samples collected and 
analyzed for mercury; however, none of the concentrations was in excess of MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios.  Detected concentrations 
of mercury ranged between 150 µg/Wipe to 9,100 µg/Wipe.   
 
Six wipe samples were collected and analyzed for lead.  All of the wipe samples contained lead 
in excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2.  Detected concentrations of lead ranged from 1,672 µg/ft2 to 63,172 µg/ft2.  The wipe 
samples were collected from the crawl space level (103CSWS1, 103CSWS2, 103CSWS3, and 
103CSWS4) from an I-beam located above the suspended ceiling on the first floor near column 
G-39 (103CWS1); and from an I-beam located above the suspended ceiling on the second floor 
between columns D-37 and E-37 (103CWS2).   
  
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4.3.1.2 Building 103D 

The four wipe samples collected from Building 103D were analyzed for PCBs by Method 8082, 
explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  Figures 
8 and 9 detail the locations where the wipe samples were collected and Table 3-13 presents a 
summary of the analytical results.   
 
No PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
The explosive compound 1,3,5-trinitrobenze was detected in wipe sample 103DWS1 at the 
reported concentration of 2.2 µg/Wipe, and the explosive compound 2-amino-4,6-dinitrotoluene 
was detected in wipe sample 103DCSWS2 at the reported concentration of 3.5 µg/Wipe.  All 
detected concentrations of explosive analytes were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios.  No other explosives were detected above 
laboratory quantitative limits in any of the wipe samples analyzed for explosives. 
 
Mercury was detected above laboratory quantitative limits in all of the wipe samples; however, 
none of the concentrations was in excess of MRBCA levels for the construction worker and non-
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residential with clayey soil scenarios.  Detected concentrations of mercury ranged between 41 
µg/Wipe to 3,500 µg/Wipe. 
 
Four wipe samples were collected and analyzed for lead.  All of the wipe samples contained lead 
in excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2.  Detected concentrations of lead ranged from 362 µg/ft2 to 120,770 µg/ft2.  The wipe 
samples were collected from the crawl space level (103DCSWS1 and 103DCSWS2) from above 
the suspended ceiling near column D-3 on the second floor of the building (103DWS1); and 
from within an elevator shaft (103DWS2).  
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4.3.1.3 Building 103E 

The two wipe samples collected from Building 103E were analyzed for PCBs by Method 8082, 
explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  Figures 
8 and 9 detail the locations where the wipe samples were collected and Table 3-14 presents a 
summary of the analytical results.   
 
No PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
The explosive compound 2-amino-4,6-dinitrotoluene was detected in wipe samples 103ECSWS1 
and 103ECSWS2 at the reported concentrations of 4.4 and 8.6 µg/Wipe, respectively.  The 
explosive compound 4-amino-2,6-dinitrotoluene was detected in wipe sample 103ECSWS1 at 
the reported concentration of 2 µg/Wipe.  All detected concentrations of explosive analytes were 
below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  No other explosives were detected above laboratory quantitative limits in any of the 
wipe samples analyzed for explosives. 
 
Mercury was detected above laboratory quantitative limits in both wipes samples; however, the 
concentrations were below MRBCA levels for the construction worker and non-residential with 
clayey soil scenarios.  Detected concentrations of mercury ranged from 14 µg/Wipe to 94 
µg/Wipe. 
 
Two wipe samples were collected and analyzed for lead.  Both wipe samples contained lead in 
excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2.  Detected concentrations of lead ranged from 75,249 µg/ft2 to 306,570 µg/ft2.  Both wipe 
samples were collected from the crawl space level of the building.   
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4.3.1.4 Building 103F  

Thirty-six wipe samples were collected in Building 103F (previously designated Building 112) 
for laboratory analysis.  The wipe sample analyses included PCBs by Method 8082 and metals 
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by Method 6010B.  Figures 10 and 10A detail the locations where the wipe samples were 
collected, and Table 3-15 presents a summary of the analytical results.   
 
Aroclor 1260 was detected in twelve of the fourteen wipe samples analyzed for PCBs.  Reported 
concentrations ranged between of 0.0042 µg/cm2 and 0.21 µg/cm2, below the Federal TSCA 
acceptable level of 10 µg/cm2 for high density human occupation. 
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
Twenty-eight wipe samples were collected and analyzed for lead.  Lead was detected above 
laboratory quantitative limits in all wipe samples collected and analyzed for lead, and the 
concentrations in twenty of the wipe samples exceeded MRBCA post-abatement clearance levels 
for non-residential standards of 200 µg/ft2.  Detected concentrations of lead ranged from 11 
µg/ft2 to 86,397 µg/ft2.  The wipe samples containing lead in excess of 200 µg/ft2 were collected 
from the crawl space level, with exception of sample 112 WS-4.  Sample 112 WS-4 was 
collected near the center of the east wall of the cafeteria. 
 
All reported concentrations of remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4 . 3 . 2  S h a l l o w  S o i l  a n d  S e d i m e n t  S a m p l i n g  

A total of eight shallow soil and sediment samples were collected from the basement level or 
crawl space beneath Sections A, B, and C of Building 103; Building 103D, and Building 103E. 
 
4.3.2.1 Building 103 

The analysis of the four shallow soil and sediment samples collected from Sections A, B, and C 
beneath Building 103 included PCBs by Method 8082, explosives by Method 8330, cyanide by 
Method 9014/9010B, phosphorous by Method 4500PE, mercury by Method 7471A, metals by 
Method 6010B, SVOCs by Method 8270C, and VOCs by Method 8260B.  Figures 9 and 9A 
detail the locations where the shallow soil and sediment samples were collected, and Table 3-16 
presents a summary of the analytical results.   
 
No PCBs or explosives were detected above laboratory quantitative limits in any of the shallow 
soil and sediment samples. 
 
Cyanide was detected above laboratory quantitative limits in one of the four shallow soil and 
sediment samples, and the reported concentration in this sample (103CSSOIL1) was below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios of 
28,500 mg/Kg and 12,300 mg/Kg, respectively.  The reported concentration of cyanide for 
sample 103CSSOIL1 was 0.28 mg/Kg. 
 
Phosphorous was detected above laboratory quantitative limits in all four shallow soil and 
sediment samples, and reported concentrations in these samples ranged between 25 to 250 
mg/Kg.  Currently, no MRBCA levels for the construction worker and non-residential with 
clayey soil scenario has been established for this analyte. 
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Mercury was detected above laboratory quantitative limits in all four shallow soil and sediment 
samples collected from the basement level of Building 103, and the reported concentrations were 
below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  Detected concentrations of mercury ranged from 0.067 mg/Kg to 0.37 mg/Kg. 
 
All reported concentrations of remaining metal analytes were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the shallow soil and 
sediment samples. 
 
Several SVOCs were detected in all four samples; however, none of the concentrations detected 
exceeded the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios in the shallow soil and sediment samples collected from the basement level of Building 
103. 
 
Trichlorofluoromethane was detected in three of four shallow soil and sediment samples 
obtained from within Building 103.  The detected concentrations ranged from 4.5 µg/Kg to 41 
µg/Kg, which is below the MRBCA levels for the construction worker and non-residential with 
clayey soil scenarios.  No other VOC compounds were detected above laboratory quantitative 
limits in the four shallow soil and sediment samples collected from the basement level of 
Building 103. 
 
4.3.2.2 Building 103D 

The analysis of the two shallow soil samples collected from beneath Building 103D included 
PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, 
phosphorous by Method 4500PE, mercury by Method 7471A, metals by Method 6010B, SVOCs 
by Method 8270C, and VOCs by Method 8260B.  Figure 9 details the locations where the 
shallow samples were collected, and Table 3-17 presents a summary of the analytical results.   
 
No PCBs, explosives, or cyanide were detected above laboratory quantitative limits in the 
shallow soil samples. 
 
Phosphorous was detected above laboratory quantitative limits in the two shallow soil samples, 
and reported concentrations in these samples ranged between 250 to 290 mg/Kg.  Currently, no 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios have 
been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in both shallow soil samples collected 
from the basement level of Building 103D, and the reported concentrations were below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios.  
Detected concentrations of mercury ranged from 0.056 mg/Kg to 0.84 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios . 
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Several PAH compounds were detected in the two shallow soil samples; however, none of the 
concentrations detected exceeded the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios.  All reported concentrations of the remaining SVOC 
analytes were also below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the shallow soil samples collected from the basement level of 
Building 103D. 
 
Acetone was detected in the two shallow soil samples obtained from within Building 103D.  The 
detected concentrations ranged from 31 µg/Kg to 52 µg/Kg, which is below the MRBCA levels 
for the construction worker and non-residential with clayey soil scenarios.  Additionally, acetone 
is a common analytical laboratory contaminant that is often observed at low concentrations.  
Acetone is not expected to be present in shallow soils in the basement level of Building 103D.  
No other VOC compounds were detected above laboratory quantitative limits in the two shallow 
soil samples collected from the basement level of Building 103. 
 
4.3.2.3 Building 103E 

The analysis of the two shallow soil samples collected from beneath Building 103E included 
PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, 
phosphorous by Method 4500PE, mercury by Method 7471A, metals by Method 6010B, SVOCs 
by Method 8270C, and VOCs by Method 8260B.  Figure 9 details the locations where the 
shallow samples were collected, and Table 3-18 presents a summary of the analytical results.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the shallow soil 
samples. 
 
Cyanide was detected above laboratory quantitative limits in both shallow soil samples, and 
reported concentrations in both samples were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios of 28,500 mg/Kg and 12,300 mg/Kg, 
respectively.  The reported concentrations of cyanide ranged from 0.18 mg/Kg to 0.23 mg/Kg. 
 
Phosphorous was detected above laboratory quantitative limits in the two shallow soil samples, 
and reported concentrations in these samples ranged between 1.3 mg/Kg to 1.5 mg/Kg.  
Currently, no MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios have been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in both shallow soil samples, and the 
reported concentrations were below the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios.  Detected concentrations of mercury ranged from 0.044 
mg/Kg to 0.07 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil 
samples. 
 
PAH compounds fluoranthene, pyrene, and chrysene were detected in the one shallow soil 
sample collected and analyzed for SVOCs; however, none of the concentrations detected 
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exceeded the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  All reported concentrations of the remaining SVOC analytes were below laboratory 
quantitative limits in the shallow soil sample. 
 
Trichlorofluoromethane was detected in one of two shallow soil samples obtained from within 
Building 103E.  Trichlorofluoromethane was detected at a concentration of 7.6 µg/Kg, below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios.  No 
other VOC compounds were detected above laboratory quantitative limits in the two shallow soil 
samples. 
 
4.3.2.4 Building 103F 

A total of 114 shallow soil and sediment samples were collected from the basement level inside 
Building 103F (previously designated Building 112).  Pre-selected analyses for samples collected 
inside Building 103F included PCBs by Method 8082, explosives by Method 8330, cyanide by 
Method 9014/9010B, phosphorous by Method 4500PE, mercury by Method 7471A, metals by 
Method 6010B, and SVOCs by Method 8270C.  Figure 10B details the locations where the 
shallow soil and sediment samples were collected, and Table 3-19 presents a summary of the 
analytical results.   
 
All reported concentrations of explosives were below laboratory quantitative limits in the five 
shallow soil samples collected and analyzed for explosives (112CSSS1, 112CSSS2, 112CSSS3, 
112CSSS4, and 112CSSS5). 
 
Aroclor 1260 was detected above laboratory quantitative limits in 30 of the 83 shallow soil and 
sediment samples analyzed for PCBs; however, all reported concentrations were below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios.  
Detections of Aroclor 1260 ranged from 5.9 µg/Kg to 3,000 µg/Kg.  No other PCBs were 
detected above laboratory quantitative limits in the shallow soil and sediment samples.   
 
Cyanide was detected above laboratory quantitative limits in three of the five shallow soil 
samples analyzed for cyanide, and reported concentrations in these three samples (112CSSS1, 
112CSSS4, and 112CSSS5) were below the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios.  Detections of cyanide ranged from 0.18 mg/Kg to 0.69 
mg/Kg. 
 
Phosphorous was detected above laboratory quantitative limits in the five shallow soil samples 
analyzed for phosphorous (112CSSS1, 112CSSS2, 112CSSS3, 112CSSS4, and 112CSSS5), and 
reported concentrations in these five samples ranged from 25 mg/Kg to 580 mg/Kg.  Currently, 
no MRBCA levels for the construction worker and non-residential with clayey soil scenarios has 
been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in 40 of the 44 shallow soil and 
sediment samples analyzed for mercury, and the reported concentration in one sediment sample 
(SS-12) exceeded the MRBCA level for the construction worker scenario.  Excluding the sample 
where the reported mercury concentration exceeded the screening level (22 mg/kg in SS-12), 
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detections of mercury ranged from 0.0077 mg/Kg to 0.53 mg/Kg.  Sample SS-12 was collected 
from within a steel process pipe extending from former press vaults.  
 
Antimony was detected above laboratory quantitative limits in 61 of the 99 shallow soil and 
sediment samples analyzed for antimony, and reported concentrations in two of the sediment 
samples (21,000 mg/kg in SS-8 and 10,000mg/kg in SS-18) exceeded the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  The sediments were 
collected immediately adjacent to a former lead re-melt room (SS-8) and washer settling tanks 
(SS-18).  Additionally, the reported concentration of antimony in sediment sample SS-12 
(960mg/kg) was in excess of the MRBCA level for the non-residential with clayey soil scenario.  
Detected concentrations of antimony ranged from 0.99 mg/Kg to 21,000 mg/Kg.  Excluding the 
samples where reported antimony concentrations exceeded the screening levels, detections of 
antimony ranged from 0.99 mg/Kg to 74 mg/Kg. 
 
Arsenic was detected above laboratory quantitative limits in 99 of the 100 shallow soil and 
sediment samples analyzed for arsenic, and reported concentrations in five of the samples [SS-8, 
SS-12, SS-18, 112 SS 27 (SHALLOW), and 112 SS 28 (SHALLOW)] exceeded the MRBCA 
level for the non-residential with clayey soil scenario of 15.9 mg/Kg.  The five arsenic 
concentrations that exceeded the MRBCA level ranged from 20 mg/kg to 560 mg/kg.  Excluding 
these samples, detections of arsenic ranged from 0.91 mg/Kg to 13.0 mg/Kg.  As previously 
discussed, samples SS-8 and SS-12 were collected from locations very near former process 
operations and sample SS-12 was collected from within a steel process pipe.  Samples 112 SS 27 
(SHALLOW) and 112 SS 20 (SHALLOW) were collected from four to eight inches bgs in the 
area immediately adjacent to the lead press vault foundations. 
 
Lead was detected above laboratory quantitative limits in the 110 shallow soil and sediment 
samples analyzed for lead, and reported concentrations in sixteen of the samples exceeded the 
MRBCA level for the non-residential with clayey soil scenario of 660 mg/Kg.  The sixteen 
concentrations that exceeded the MRBCA level ranged from 760 mg/kg to 240,000 mg/kg.   
Excluding these samples, detections of lead ranged from 2.1 mg/Kg to 630 mg/Kg.  Samples 
containing concentrations of lead in excess of 660 mg/Kg were obtained from within process 
piping and from surface soils and sediments located immediately adjacent to process piping and 
former process systems.  Currently, no MRBCA level for the construction worker scenario has 
been established for this analyte. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil and 
sediment samples.   
 
The PAH compound benzo(a)pyrene was detected at a concentration of 9,000 µg/Kg in one 
shallow soil sample analyzed for SVOCs (112CSSS1), which is above the MRBCA level for the 
non-residential with clayey soil scenario.  The MRBCA level for the non-residential with clayey 
soil scenario for benzo(a)pyrene is 2,110 µg/Kg.  All reported concentrations of the remaining 
SVOC analytes were below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the five shallow soil samples collected and analyzed for SVOCs. 
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4 . 3 . 3  S u b s u r f a c e  S o i l  S a m p l i n g  

Eight soil borings were advanced at locations near Building Series 103.  Figure 5 details the 
locations of the soil borings in the area of Building Series 103. 
 
4.3.3.1 Building 103 

Three of the eight borings (SB18, SB19, and SB34) were placed near Building 103.  Borings 
SB18 and SB19 were placed near the northeastern side of Building 103, and boring SB34 was 
placed near the southeastern side of Building 103.  Borings SB18, SB19, and SB34 were 
advanced to their target depths of 20 feet bgs. 
 
4.3.3.1.1 Logging of Subsurface Materials 

In general, the material encountered at boring locations SB18 and SB19 consisted of varying 
amounts of clay, sand, and gravel until their target depths of 20 feet bgs.  PID screening of the 
soil cores from SB18 and SB19 did not register readings above the detection limit.   
 
The material encountered at boring location SB34 consisted of dry to moist clay until its target 
depths of twenty feet bgs.  VOC field screening on soil cores collected from SB34 registered 
readings of approximately 1.2 ppm using the PID, and odors were noted during boring 
advancement from a depth of approximately 1 to 3 feet bgs. No saturated zones were 
encountered during the probing effort around Building 103.  
 
4.3.3.1.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 103 Sections A, B, and C included 
PCBs by Method 8082, explosives by Method 8330, mercury by Method 7471A, metals by 
Method 6010B, VOCs by Method 8260B.  Table 3-1 presents a summary of analytical results 
from the subsurface soil samples collected around Building 103.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
samples collected around Building 103. 
 
Mercury was detected above laboratory quantitative limits in all three of the subsurface soil 
samples, and the reported concentrations for all of the samples were below the MRBCA levels 
for the construction worker and non-residential with clayey soil scenarios.  Detected 
concentrations of mercury ranged from 0.024 mg/Kg to 0.035 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios or below laboratory 
quantitative limits in the subsurface soil samples collected from borings SB18, SB19, and SB34. 
 
Acetone was detected below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the subsurface soil sample collected from SB34.  The detected 
concentration of acetone in the subsurface soil sample collected from boring SB34 was 9.8 
µg/Kg.  Acetone is a common analytical laboratory contaminant that is often observed at low 
concentrations. Acetone is not a compound of concern at the Site based on known historical uses.   
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No other VOCs were detected above laboratory quantitative limits in the subsurface soil sample 
collected and analyzed for VOCs. 
 
4.3.3.2 Building 103D 

Borings SB31 and SB32 were placed near the southwestern and northwestern sides of Building 
103D, respectively.  Borings SB31 and SB32 were advanced to their target depths of twenty feet 
bgs. 
 
4.3.3.2.1 Logging of Subsurface Materials 

In general, the materials encountered at borings SB31 and SB32 primarily consisted of varying 
amounts of dry to wet clay until their target depths of 20 feet bgs.  PID screening of the soil 
cores from the two probe locations near Building 103D did not register readings above the 
detection limit.  No saturated zones were encountered during the probing effort around Building 
103D.   
 
4.3.3.2.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 103D included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around Building 103D.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
samples collected around Building 103D. 
 
Mercury was detected above laboratory quantitative limits in the two subsurface soil samples, 
and the reported concentrations for these samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detected concentrations of 
mercury were 0.0068 mg/Kg and 0.033 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
samples collected from borings SB31 and SB32. 
 
4.3.3.3 Building 103E 

Boring SB33 was placed near the northwestern side of Building 103E.  Boring SB33 
encountered probe refusal at an approximate depth of 12 feet bgs.   
 
4.3.3.3.1 Logging of Subsurface Materials 

In general, the materials encountered at boring SB33 primarily consisted of varying amounts of 
dry to moist clay until probe refusal at a depth of 12 feet bgs.  In addition, boring SB33 
encountered top of rock (shale) at approximately 9 feet bgs.  PID screening of the soil cores from 
the probe located near Building 103E did not register readings above the detection limit.  No 
saturated zones were encountered during the probing effort around Building 103E.   
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4.3.3.3.2 Chemical Analysis 

Pre-selected analyses for the sample collected around Building 103E included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil sample collected 
around Building 103E.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
sample collected in the area of Building 103E. 
 
Mercury was detected above laboratory quantitative limits in the subsurface soil sample, and the 
reported concentration for this sample was below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios.  The reported concentration of mercury for SB33 
was 0.011 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
sample collected from boring SB33. 
 
4.3.3.4 Former Buildings 103F, 103G, and 103H 

Borings SB10 and SB11 were placed within the area of former Buildings 103F, 103G, and 103H.  
Boring SB11 encountered probe refusal at depth of approximately three feet bgs.  Boring SB10 
was advanced to its target depths of twenty feet bgs. 
 
4.3.3.4.1 Logging of Subsurface Materials 

In general, the materials encountered at boring location SB10 consisted of dry to moist clay until 
its target depth of 20 feet bgs.  During the advancement of boring SB10, the SCS geologist noted 
an odor from the material recovered at a depth of 6 to 7.5 feet bgs (moist, light green clay).  Soil 
cores from SB10 did not register readings above the detection limit of the PID.   
 
The materials encountered at boring SB11 generally consisted of debris until refusal at 3 feet 
bgs.  VOC field screening on soil cores collected from SB11 registered readings of 
approximately 1.2 ppm using the PID. 
 
No saturated zones were encountered during the probing effort around Buildings 103F, 103G, 
and 103H. 
 
4.3.3.4.2 Chemical Analysis 

Pre-selected analyses for samples collected around former Buildings 103F, 103G, and 103H 
included explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around former Buildings 103F, 103G, and 103H.   
 
No explosives were detected above laboratory quantitative limits in the subsurface soil samples 
collected around former Buildings 103F, 103G, and 103H. 
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Mercury was detected above laboratory quantitative limits in the two subsurface soil samples, 
and the reported concentrations for these samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detected concentrations of 
mercury were 0.0047 mg/Kg and 0.024 mg/Kg. 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the two subsurface soil 
samples collected from borings SB10 and SB11. 
 
4.3.3.5 Building 103F 

Two soil borings were advanced at locations near Building 103F (previously designated Building 
112).  Borings SB29 and SB30 were placed near the east and west sides of Building 103F, 
respectively.  Borings SB29 and SB30 were advanced to their target depths of 20 feet bgs.  
Figure 5 details the locations of the soil borings in the area of Building 103F. 
 
4.3.3.5.1 Logging of Subsurface Materials 

In general, the material encountered at boring locations SB29 and SB30 consisted of varying 
amounts of dry to moist silt and clay until their target depths of 20 feet bgs.  PID screening of the 
soil cores from the two probe locations near Building 103F did not register readings above the 
detection limit.  No saturated zones were encountered during the probing effort around Building 
103F.  
 
4.3.3.5.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 103F included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around Building 103F.   
 
No PCBs or explosives were detected above laboratory quantitative limits in any of the soil 
samples collected around Building 103F. 
 
Mercury was detected at a concentration 0.038 mg/Kg and 0.029 mg/Kg in samples collected 
from boring SB29 and SB30, respectively.  These concentrations are below the MRBCA levels 
for the construction worker and non-residential with clayey soil scenarios. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
samples collected from borings SB29 and SB30. 
 
4 . 3 . 4  A i r  M o n i t o r i n g  

On September 4, 2003, SCS Engineers utilized a HG253 portable mercury vapor analyzer 
manufactured by Genesis Laboratory Systems to collect and analyze ambient air within 
Buildings 103, 103D, and 103E.  Five ambient air samples were collected within Building 103.  
Sampling locations within Building 103 included an area on the main floor near column G39, an 
area on the main floor near the freight elevator; an area on the main floor near column E34, an 
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area on the second floor near column D37, and an area on the second floor near column E33.  
Mercury vapor concentrations ranged from 0.0012 to 0.0023 mg/m3 at the areas sampled within 
Building 103. Three ambient air samples were collected within Building 103D.  Sampling 
locations within Building 103D included an area within the crawl space level near column D3, an 
area on the main floor, and an area on the second floor near the south stairwell.  Mercury vapor 
concentrations ranged from 0.0005 to 0.0008 mg/m3 at areas sampled within Building 103D.  
Two ambient air samples were collected on the main floor and second floor within Building 
103E.  Mercury vapor concentrations were 0.0003 to 0.0023 mg/m3 at areas sampled within 
Building 103E.  The ambient air samples contained mercury vapor concentrations below the 
OSHA PEL for mercury vapor of 0.05 mg/m3. 
 
In September 2003, four ambient air samples were collected at two locations in Buildings 103 
and 103D.  A passive vapor ambient air sample and ambient air monitoring sample were 
collected from near the office area of the second floor of Building 103, and a passive vapor 
ambient air sample and ambient air monitoring sample were collected from the air handler room 
of the second floor of Building 103D. 
 
Passive vapor ambient air samples were analyzed by Assay Technology AT Labs for mercury 
vapor by OSHA Method 140, and Table 3-11 presents the passive vapor ambient air monitoring 
results.  Ambient air monitoring samples were analyzed by Assay Technology AT Labs for 
particulate mercury by OSHA Method 145, and Table 3-11 presents the ambient air monitoring 
results. 
 
Particulate mercury was not detected above laboratory quantitative limits in the two ambient air 
monitoring samples. 
 
Reported mercury vapor concentrations were not detected above laboratory quantitative limits in 
one passive vapor ambient air sample (103C).  Sample 103D, collected from the air handler 
room of the second floor of Building 103D, contained mercury vapor concentrations above 
laboratory quantitative limits, but below the OSHA PEL of 0.05 mg/m3.  The reported exposure 
of mercury vapor in sample 103D was 0.0050 mg/m3. 
 
In September 2003 and April 2004, six air samples were collected in Building 103F for 
particulate lead analysis.  Four ambient air monitoring samples and two personnel samples were 
collected in the basement level of Building 103F (previously designated Building 112).  Three of 
the ambient air samples were collected under the cafeteria, around the lead press vault, and 
around the south scale pit.  The fourth ambient air monitoring sample was collected at the tank 
wash area and north scale pit.  The two personnel samples were affixed to separate SCS 
personnel during shallow soil and sediment collection over the sample duration. 
 
Ambient air and personnel monitoring samples were analyzed by Assay Technology AT Labs for 
lead, and Table 3-11 presents the ambient air and personnel monitoring results. Reported lead 
concentrations were not detected above laboratory quantitative limits in three ambient air 
monitoring samples (112-3A, 112-5A, and 112C).  Sample 112-4A, collected around the lead 
press vault, contained lead levels above laboratory quantitative limits but below the OSHA PEL 
of 0.05 mg/m3 and OSHA Action Level (AL) of 0.03 mg/m3.  The reported exposure of lead in 
sample 112-4A was 0.0017 mg/m3. 
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Both personnel monitoring samples contained lead levels above laboratory quantitative limits but 
below the OSHA PEL and AL.  Reported exposures of lead in samples 112-1P and 112-2P were 
0.0013 and 0.0015 mg/m3, respectively. 
 
4 . 4  B U I L D I N G  S E R I E S  1 0 4  

Possible contaminant sources include building mechanical equipment, transformers, production 
equipment (including process piping, sumps, settling tanks, etc.), scrap metals, and laboratory 
chemicals associated with the production of small arms ammunition.  Potential contaminants 
associated with these sources include PCBs, explosives, cyanide, phosphorus, metals, VOCs, and 
SVOCs.   
 
4 . 4 . 1  W i p e  S a m p l i n g  

Nine wipe samples were collected in Building 104 Sections A, B, C, and D; Building 104E; and 
Building 104F for laboratory analysis. 
 
4.4.1.1 Building 104 

The analysis of the four wipe samples collected from Sections A, B, C, and D within Building 
104 included PCBs by Method 8082, explosives by Method 8330, mercury by Method 7471A, 
and metals by Method 6010B.  Figures 11, 11A, 12, and 12A detail the locations where the wipe 
samples were collected, and Table 3-20 presents a summary of the analytical results.   
 
Aroclor 1260 was identified in two of four wipe samples, ranging from 0.026 µg/cm2 to 0.27 
µg/cm2, below the Federal TSCA acceptable level of 10 µg/cm2 for high density human 
occupation. 
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
No explosives were detected above laboratory quantitative limits in any of the wipe samples. 
 
Mercury was detected above laboratory quantitative limits in all of the wipes samples; however, 
none of the concentrations were in excess of the MRBCA levels for the construction worker and 
non-residential with clayey soil scenarios.  Detected concentrations of mercury ranged from 180 
µg/Wipe to 7,200 µg/Wipe. 
 
Four wipe samples were collected and analyzed for lead.  All four wipe samples contained lead 
in excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2.  Detected concentrations of lead ranged from 650 µg/ft2 to 929,000 µg/ft2.  The wipe 
samples were collected from the crawl space level (104CSWS1 and 104CSWS2); from within an 
elevator shaft (104CWS1); and from above the suspended ceiling near column 50-H 
(104DWS1). 
 
Concentrations of the remaining metals were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in the wipe samples. 
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4.4.1.2 Building 104E 

The four wipe samples collected from Building 104E were analyzed for PCBs by Method 8082, 
explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  Figures 
11 and 12 detail the locations where the wipe samples were collected, and Table 3-21 presents a 
summary of the analytical results.   
 
Aroclor 1260 was detected in two of four samples collected and analyzed for PCBs.  Detected 
concentrations ranged from 0.0057 µg/cm2 to 0.013 µg/cm2, below the Federal TSCA acceptable 
level of 10 µg/cm2 for high density human occupation. 
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
No explosives were detected above laboratory quantitative limits in any of the wipe samples. 
 
Mercury was detected above laboratory quantitative limits in all of the wipes samples, and the 
reported concentration in all four wipe samples collected and analyzed for mercury.  Detections 
of mercury ranged between 14 and 2,900 µg/Wipe (0.14 to 29.0 µg/cm2), below the MRBCA 
levels for the residential with clayey soil scenario of 46.3 mg/Kg.   
 
Four wipe samples were collected and analyzed for lead.  All four wipe samples contained lead 
in excess of the HUD interim dust lead standard for floor surfaces of 40 µg/ft2 (or approximately 
0.004 mg/Wipe).  Detected concentrations of lead ranged from 1,021 µg/ft2 to 1,207,700 µg/ft2.  
The wipe samples were collected from the crawl space level (104ECSWS1 and 104ECSWS2); 
and from above the suspended ceiling near columns O-52 (104EWS1) and M-45 (104EWS2). 
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
residential clayey soil scenario. 
 
4.4.1.3 Building 104F 

The one wipe sample collected from Building 104F was analyzed for PCBs by Method 8082, 
explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  Figures 
11 and 12 detail the locations where the wipe samples were collected, and Table 3-22 presents a 
summary of the analytical results.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the wipe sample. 
 
Mercury was detected above laboratory quantitative limits in the wipe sample at a reported 
concentration below the MRBCA levels for the construction worker and non-residential with 
clayey soil scenarios.  The reported concentration of mercury was 97 µg/Wipe. 
 
One wipe sample was collected and analyzed for lead.  Lead was detected in excess of the 
MRBCA post-abatement clearance levels for non-residential standards of 200 µg/ft2.  The 
detected concentration of lead was 1,858 µg/ft2.  Wipe sample 104FCSWS was collected from 
within the crawl space level of the building. 
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All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe sample. 
 
4 . 4 . 2  P a i n t  C h i p  S a m p l i n g  

One paint chip sample was collected from Building 104E.  The sample 104EPAINT was 
analyzed by STL for lead by Method 6010B and mercury by Method 7471A.  Figure 11 details 
the location where the paint chip sample was collected and Table 3-23 presents a summary of the 
analytical results. 
 
Mercury was detected in sample 104EPAINT at a concentration of 2.3 mg/Kg, below the 
MRBCA levels for the residential clayey soil scenario of 46.3 mg/Kg. Mercury used in interior 
latex paint was banned by the EPA in 1990.  However, mercury-containing paint applied prior to 
1990 exists within many structures.  Mercury-containing paint may exist within the surface coat 
or beneath numerous layers of pain within the structure.  The concentrations of mercury 
identified within sample collected from Building 104E is not considered to be elevated.  
Additionally, research indicates that the amount and concentration of mercury vapor released by 
the paint decreases as the paint cures.          
 
HUD defines lead-based paint as “paint or other surface coatings that contain lead equal to or 
exceeding 0.5 percent by weight or 5,000 ppm by weight”.   Lead was detected below the HUD 
threshold level of 5,000 mg/Kg (ppm) in sample 104EPAINT at a reported concentration of 380 
mg/Kg. 
 
4 . 4 . 3  S h a l l o w  S o i l  a n d  S e d i m e n t  S a m p l i n g  

A total of nine shallow soil and sediment samples were collected from the basement level or 
crawl space beneath Sections A, B, C, and D of Building 104; Building 104E; and Building 
104F. 
 
4.4.3.1 Building 104 

The analysis of the five shallow soil and sediment samples collected from Sections A, B, C, and 
D beneath Building 104 included PCBs by Method 8082, explosives by Method 8330, cyanide 
by Method 9014/9010B, phosphorous by Method 4500PE, mercury by Method 7471A, metals by 
Method 6010B, and SVOCs by Method 8270C.  Figures 12 and 12A detail the location where 
the shallow soil and sediment samples were collected, and Table 3-24 presents a summary of the 
analytical results.   
 
Aroclor 1260 was detected in two of five shallow soil and sediment samples collected and 
analyzed for PCBs.  However, detected concentrations were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detected concentrations of 
Aroclor 1260 were21 µg/Kg and 100 µg/Kg. 
 
No other PCBs were detected above laboratory quantitative limits in any of the shallow soil and 
sediment samples. 
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Four samples were collected and analyzed for explosives.  No explosives were detected above 
laboratory quantitative limits in any of the sediment samples collected and analyzed for 
explosives. 
 
Four sediment samples were collected and analyzed for cyanide.  Cyanide was not detected 
above laboratory quantitative limits in any of sediment samples collected and analyzed for 
cyanide. 
 
Phosphorous was detected above laboratory quantitative limits in the four sediment samples, and 
reported concentrations in these samples ranged from 51 mg/Kg to 380 mg/Kg.  Currently, no 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios have 
been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in the shallow soil and sediment 
samples; however, detected concentration were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios. Detected concentrations of mercury 
ranged between 0.023 mg/Kg to 0.68 mg/Kg.  
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil and 
sediment samples. 
 
Several SVOCs were identified in the shallow soil sample collected from the railroad track 
subgrade adjacent to Building 104 (104RRTRACK SUBGRD).  However, all identified SVOCs 
were detected at concentrations below the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios. 
  
4.4.3.2 Building 104E 

The analysis of the two shallow soil samples collected from beneath Building 104E included 
PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, 
phosphorous by Method 4500PE, mercury by Method 7471A. and metals by Method 6010B.  
Figure 12 details the location where the shallow soil samples were collected, and Table 3-25 
presents a summary of the analytical results. The samples were collected from surface soil in a 
crawl space beneath the building. 
 
Aroclor 1260 was detected in one of two shallow soil samples collected and analyzed for PCBs.  
However, the detected concentration was below the MRBCA levels for the residential with 
clayey soil scenarios.  The detected concentration of Aroclor 1260 was 22 µg/Kg. 
 
No other PCBs were detected above laboratory quantitative limits in any of the shallow soil 
samples. 
 
No explosives or cyanide were detected above laboratory quantitative limits in the shallow soil 
samples. 
 



P o t e n t i a l  C o n t a m i n a n t  S o u r c e s    
 

4 - 4 4  

Phosphorous was detected above laboratory quantitative limits in the two shallow soil samples, 
and reported concentrations in these samples ranged from 99 mg/Kg and 330 mg/Kg.  Currently, 
no MRBCA level for the residential with clayey soil scenarios has been established for this 
analyte. 
 
Mercury was detected above laboratory quantitative limits in both shallow soil samples at 
concentrations below the MRBCA levels for the residential with clayey soil scenarios.  
Detections of mercury ranged from 0.011 mg/Kg to 0.044 mg/Kg. 
 
Arsenic and beryllium were detected above the MRBCA levels for the residential with clayey 
soil scenario in sample 104ECSSS1.  Arsenic was detected at a concentration of 7.3 mg/Kg and 
beryllium was detected at a concentration of 1.5 mg/Kg.  The MRBCA levels for the residential 
with clayey soil scenario for arsenic and beryllium are 3.7 mg/Kg and 0.45 mg/Kg, respectively.  
However, the detected concentrations are below the MRBCA levels for non-residential with 
clayey soil and construction worker scenarios of 15.9 mg/Kg and 654 mg/Kg for arsenic and 
3.19 mg/Kg and 215 mg/Kg for beryllium, respectively.  Sample 104ECSSS1 was collected 
within the top six inches of soil located in the crawl space level of the building. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the residential with clayey soil scenario in the shallow soil samples. 
 
4.4.3.3 Building 104F 

The analysis of one shallow soil and one sediment sample collected from beneath Building 104F 
included PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, 
phosphorous by Method 4500PE, mercury by Method 7471A, and metals by Method 6010B.  
Figure 12 details the location where the shallow soil and sediment samples were collected, and 
Table 3-26 presents a summary of the analytical results.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the shallow soil and 
sediment samples. 
 
Cyanide was detected above laboratory quantitative limits in the shallow soil and sediment 
samples, and reported concentrations in both samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  The reported concentrations 
of cyanide ranged from 0.28 mg/Kg and 0.43 mg/Kg. 
 
Phosphorous was detected above laboratory quantitative limits in the shallow soil and sediment 
samples, and reported concentrations in these samples ranged from 40 mg/Kg to 180 mg/Kg.  
Currently, no MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios has been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in the shallow soil and sediment 
samples, and the reported concentrations in both samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detected concentrations of 
mercury ranged from 0.027 mg/Kg to 0.046 mg/Kg. 
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All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil and 
sediment samples. 

 
4 . 4 . 4  S u b s u r f a c e  S o i l  S a m p l i n g  

Six soil borings were advanced at locations near Building Series 104.  Figure 5 details the 
locations of the soil borings in the area of Building Series 104. 
 
4.4.4.1 Building 104 

One of the six borings (105-4) was placed near Building 104.  Boring 105-4 was placed near the 
southern corner of Building 104 and was advanced to its target depth of 12 feet bgs. 
 
4.4.4.2 Logging of Subsurface Materials 

In general, the material encountered at boring location 105-4 consisted of varying amounts of 
damp clay and silt until its target depths of 20 feet bgs.  PID screening of the soil cores from 
probe located near Building 104 did not register readings above the detection limit.  No saturated 
zones were encountered during the probing effort around Building 104.  
 
4.4.4.2.1 Chemical Analysis 

Pre-selected analyses for samples collected around Building 104 included PCBs by Method 
8082, explosives by Method 8330, cyanide by Method 9014/9010B, phosphorous by Method 
4500PE, mercury by Method 7471A, metals by Method 6010B, SVOCs by Method 8270C, and  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around Building 104.   
 
No PCBs, explosives, or cyanide was detected above laboratory quantitative limits in the 
subsurface soil sample collected in the area of Building 104. 
 
Phosphorous was detected above laboratory quantitative limits in the subsurface soil sample 
collected and analyzed for phosphorous (105-4).  The reported phosphorous concentration in 
boring 105-4 was 520 mg/Kg.  Currently, no MRBCA levels for the construction worker and 
non-residential with clayey soil scenarios has been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in the subsurface soil sample collected 
and analyzed for mercury.  The reported concentration for this sample was below the MRBCA 
levels for the construction worker and non-residential with clayey soil scenarios.  The detected 
concentration of mercury was 0.073 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
sample collected and analyzed for metals. 
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Several SVOCs were identified in the subsurface soil sample; however, reported concentrations 
were below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  All other SVOCs were below laboratory quantitative limits. 
 
Acetone was detected below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the subsurface soil sample collected from 105-4.  The detected 
concentration of acetone in the sample was 6.9 µg/Kg.  Acetone is a common analytical 
laboratory contaminant that is often observed at low concentrations.  Acetone is not a 
contaminant of concern at the site based on known historical uses.  No other VOCs were 
detected above laboratory quantitative limits in the subsurface soil samples collected and 
analyzed for VOCs. 
 
4.4.4.3 Building 104E 

Boring SB28 was placed near the northwestern side of Building 104E.  Boring SB28 was 
advanced to its target depth of 20 feet bgs. 
 
4.4.4.3.1 Logging of Subsurface Materials 

In general, the materials encountered at boring SB28 consisted of varying amounts of clay, sand, 
and gravel until its target depth of 20 feet bgs.  PID screening of the soil cores from the probe 
located near Building 104E did not register readings above the detection limit.  No saturated 
zones were encountered during the probing effort around Building 104E.  
 
4.4.4.3.2 Chemical Analysis 

Pre-selected analyses for the sample collected around Building 104E included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil sample collected 
around Building 104E.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
sample collected in the area of Building 104E. 
 
Mercury was detected above laboratory quantitative limits in the subsurface soil sample collected 
from SB28.  However, the reported concentration for this sample was below the MRBCA level 
for the residential with clayey soil scenarios.  The reported mercury concentration in boring 
SB28 was 0.025 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the residential with clayey soil scenarios in the subsurface soil sample collected from boring 
SB28. 
 
4.4.4.4 Building 104F 

Boring SB34 was placed near the northwestern side of Building 104F.  Boring SB34 was 
advanced to its target depth of 20 feet bgs. 
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4.4.4.4.1 Logging of Subsurface Materials 

In general, the material encountered at boring location SB34 consisted of dry to moist clay until 
its target depth of 20 feet bgs.  VOC field screening on soil cores collected from SB34 registered 
readings of approximately 1.2 ppm using the PID, and odors were noted during boring 
advancement from a depth of approximately 1 to 3 feet bgs.  No saturated zones were 
encountered during the probing effort around Building 104F.  
 
4.4.4.4.2 Chemical Analysis 

Pre-selected analyses for the sample collected around Building 104F included PCBs by Method 
8082, explosives by Method 8330, mercury by Method 7471A, metals by Method 6010B, and 
VOCs by Method 8260B.  Table 3-1 presents a summary of analytical results from the 
subsurface soil sample collected around Building 104F.   
 
No PCBs or explosives were detected above laboratory quantitative limits in the subsurface soil 
sample collected in the area of Building 104F. 
Mercury was detected above laboratory quantitative limits in the subsurface soil sample collected 
from SB34.  However, the reported concentration for this sample was below the MRBCA Levels 
for the construction worker and non-residential with clayey soil scenarios.  The reported mercury 
concentration in boring SB34 was 0.024 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios or below laboratory 
quantitative limits in the subsurface soil sample collected from boring SB34. 
 
Acetone was detected below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the soil sample collected from SB34.  Acetone was detected at a 
concentration of 9.8 µg/Kg.  Acetone is a common analytical laboratory contaminant that is often 
observed at low concentrations.  Acetone is not expected to be present in subsurface soils in the 
area of SB34. No other VOCs were detected above laboratory quantitative limits in the 
subsurface soil samples collected around Building 104F. 
 
4.4.4.5 Former Buildings 104G, 104H, and 104J 

Borings SB7, SB8, and SB9 were placed within the area of former Buildings 104G, 104H, and 
104J.  Borings SB8 and SB9 encountered probe refusal at depth of approximately 3 feet bgs.  
Boring SB7 was advanced to its target depth of 20 feet bgs. 
 
4.4.4.5.1 Logging of Subsurface Materials 

In general, the materials encountered at boring location SB7 consisted of dry to moist gravel, 
sand, and clay until its target depth of 20 feet bgs.  The materials encountered at borings SB8 and 
SB9 generally consisted of gravel, sand, and debris until refusal at 3 feet bgs.  PID screening of 
the soil cores from the probes SB7, SB8, and SB9 located near Buildings 104G, 104H, and 104J 
did not register readings above the detection limit.  No saturated zones were encountered during 
the probing effort around Buildings 104G, 104H, and 104J.  
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4.4.4.5.2 Chemical Analysis 

Direct-push soil sampling at boring locations SB8 and SB9 recovered insufficient quantities of 
material suitable for laboratory testing for borings individually.  Consequently, proportionate 
sample material from SB8 and SB9 was combined into a single composite sample.  The soil 
sample recovered from boring SB7 was of sufficient volume that an individual sample was 
submitted for laboratory analysis. 
 
Pre-selected analyses for samples collected around former Buildings 104G, 104H, and 104J 
included explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
around former Buildings 104G, 104H, and 104J.   
 
No explosives were detected above laboratory quantitative limits in the subsurface soil samples 
collected around former Buildings 102G, 102H, and 102J. 
 
Mercury was detected above laboratory quantitative limits in the two subsurface soil samples.  
However, reported concentrations of mercury in these samples were below the MRBCA levels 
for the construction worker and non-residential with clayey soil scenarios.  Detected 
concentrations of mercury ranged between 0.0089 mg/Kg and 0.019 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios or below laboratory 
quantitative limits in the two subsurface soil samples collected in the area of former Buildings 
102G, 102H, and 102J. 
 
4.4.4.6 Former Buildings 104K and 104L 

Boring SB21 was placed within the area of former Building 104K, and boring SB22 was placed 
along the northern edge of the former location of Building 104L.  Both borings SB21 and SB22 
encountered probe refusal at a depth of 10 feet bgs.  Based on filed screening and analytical data 
obtained from SB22, 8 additional borings (SB101-SB108) were advanced in the area of Building 
104L.  Due to probe refusal ranging from 2 feet bgs to 22 feet bgs, groundwater monitoring 
points were not installed in any of the borings.  
 
4.4.4.6.1 Logging of Subsurface Materials 

In general, the materials encountered at boring locations SB21, SB22, SB101, SB103, SB104, 
and SB105 consisted of a wet, gravelly fill to depths of up to 10 feet bgs.  Borings SB21, SB22, 
SB101, SB104, and SB105 encountered probe refusal at a depth of approximately 10 feet bgs 
(believed to be concrete slab associated with former Building 104K and 104L).  Boring SB103 
was advanced to a depth of 17 feet bgs, where refusal was encountered on what also appeared to 
be a concrete slab.  Boring SB102 was advanced to a depth of approximately 22 feet bgs, where 
dry soils caused probe refusal.  Deeper soils encountered in this boring consisted of light brown 
silty clay soils with minimal moisture content.  Borings SB106, SB107, and SB108 encountered 
refusal at depths ranging from approximately 1 to 2 feet bgs.  One soil sample was collected and 
submitted for laboratory analysis from SB21, SB22, SB101, SB102, SB103, SB104, and SB105.  
PID screening of the soil cores from all probe locations did not register readings above the 
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detection limit.  No saturated zones were encountered during the probing effort around Buildings 
104K, and 104L.  
 
4.4.4.6.2 Chemical Analysis 

Pre-selected analyses for samples collected around former Buildings 104K and 104L included 
PCBs by Method 8082, mercury by Method 7471A, and metals by Method 6010B.  Table 3-1 
presents a summary of analytical results from the subsurface soil samples collected near former 
Buildings 104K and 104L.   
 
No PCBs were detected above laboratory quantitative limits in the soil sample collected from 
SB21. 
 
Mercury was detected above the MRBCA level for the construction worker scenario of 21.6 
mg/Kg in the soil sample collected from boring SB22.  The MRBCA level for the non-residential 
with clayey soil scenario for this analyte is 630 mg/Kg.  Mercury was detected at concentrations 
of 560 mg/Kg, 0.022 mg/Kg, 0.22 mg/Kg, 3.9 mg/Kg, and 0.19mg/Kg in samples collected from 
borings SB22, SB101, SB103, SB104, and SB105, respectively.  Mercury was not identified 
above laboratory quantitative limits in subsurface soil samples collected from SB21 and SB102. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios or below laboratory 
quantitative limits in the SB21 and SB22. 
 
4 . 4 . 5  S u m p  W a t e r  S a m p l i n g  

A water sample was collected from within a sump in the basement level of Building 104F.  The 
sample, TW-2, was analyzed by STL for explosives by Method 8330, mercury by Method 
7470A, and metals by Method 6010B.  Figure 12 details the location where the sump water 
sample was collected and Table 3-27 presents a summary of the analytical results.   
 
No explosives and mercury were detected above laboratory quantitative limits in the sump water 
sample collected within Building 104F. 
 
Mercury was not detected above laboratory quantitative limits in the sump water sample 
collected within Building 104F. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA Lowest 
Default Level and the residential standard or below laboratory quantitative limits in the sump 
water sample. 
 
4 . 4 . 6  A i r  M o n i t o r i n g  

On September 4, 2003, SCS Engineers utilized a HG253 portable mercury vapor analyzer 
manufactured by Genesis Laboratory Systems to collect and analyze ambient air within Building 
104.  A total of six ambient air samples were collected within Building 104.  Four samples were 
collected on the main floor of the building within Sections A, B, C, and D and two samples were 
collected within the crawl space level.  Mercury vapor concentrations ranged from below 
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detectible levels to 0.0005 mg/m3 at the areas sampled within Building 104.  The OSHA PEL for 
mercury is 0.05 mg/m3. 
 
In September 2003, four ambient air samples were collected at two locations in Building 104.  A 
passive ambient air sample (mercury vapor) and ambient air monitoring sample (particulate 
mercury) were collected from near the freight elevator of Building 104, and a passive vapor 
ambient air sample and ambient air monitoring particulate sample were collected from second 
floor hallway near the exit at the southern end of Building 104. Sample collection methods were 
as specified for Building 102.  
 
Passive vapor ambient air samples were analyzed by Assay Technology AT Labs for mercury 
vapor by OSHA Method 140, and Table 3-11 presents the passive vapor ambient air monitoring 
results.  Ambient air monitoring samples were analyzed by Assay Technology AT Labs for 
particulate mercury by OSHA Method 145, and Table 3-11 presents the ambient air monitoring 
results. 
Mercury vapor and particulate mercury were not detected above laboratory quantitative limits in 
the ambient air monitoring samples. 
 
4 . 5  B U I L D I N G  S E R I E S  1 0 5  

Possible contaminant sources include building mechanical equipment, transformers, production 
equipment (including process piping, sumps, settling tanks, etc.), scrap metals, and laboratory 
chemicals associated with the production of small arms ammunition.  Potential contaminants 
associated with these sources include PCBs, explosives, cyanide, phosphorus, metals, VOCs, and 
SVOCs.  No other potential contaminant sources were identified within Building 105 during the 
investigation.      
 
4 . 5 . 1  W i p e  S a m p l i n g  

Twenty-four wipe samples were collected in Building 105 Sections A, B, C, and D; Building 
105E; and Building 105F for laboratory analysis. 
 
4.5.1.1 Building 105 

The analysis of the sixteen wipe samples collected from Sections A, B, C, and D within 
Building105 included PCBs by Method 8082, explosives by Method 8330, and metals by 
Method 6010B.  Figures 13, 13A, 14, and 14A detail the locations where the wipe samples were 
collected, and Table 3-28 presents a summary of the analytical results.   
 
Aroclor 1260 was detected in ten of the sixteen wipe samples, below the Federal TSCA 
acceptable level of 10 µg/cm2 for high density human occupation. Reported detections of Aroclor 
1260 ranged from 0.0079 µg/cm2 to 0.18 µg/cm2.   
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
Sixteen wipe samples were collected and analyzed for explosive compounds.  The explosive 
compound nitrobenzene was detected in wipe sample 105WS2 at a reported concentration of 3.1 
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µg/Wipe, and the explosive compound 4-amino-2,6-dinitrotoluene was detected in wipe sample 
105WS10 at a reported concentration of 7.4 µg/Wipe.  Both detected concentrations of explosive 
analytes were below the MRBCA levels for the construction worker and non-residential with 
clayey soil scenarios.  No other explosives were detected above laboratory quantitative limits in 
any of the wipe samples. 
 
Sixteen wipe samples were collected and analyzed for lead.  Lead was detected above laboratory 
quantitative limits in all wipe samples collected and analyzed for lead, and the concentrations in 
thirteen of the wipe samples exceeded MRBCA post-abatement clearance levels for non-
residential standards of 200 µg/ft2.  Detected concentrations of lead ranged from 51 µg/ft2 to 
353,020 µg/ft2.  Wipe samples with concentrations in excess of 200 µg/ft2 were collected from 
the crawl space level (10BCSWS1, 105CCSWS1, and 105DCSWS2); from I-beams above the 
suspended ceiling (105WS1, 105WS2, 105WS3, 105WS5, 105WS6, 105WS7, 105WS9, and 
105WS10); from the floor near column H-18 (105WS4); and from the surface of a masonry wall 
near column F-26 (105WS8). 
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4.5.1.2 Building 105E 

The four wipe samples collected from Building 105E were analyzed for PCBs by Method 8082, 
explosives by Method 8330, and metals by Method 6010B.  Figures 13 and 14 detail the 
locations where the wipe samples were collected, and Table 3-29 presents a summary of the 
analytical results.   
 
Aroclor 1260 was detected in one of four wipe samples, below the Federal TSCA acceptable 
level of 10 µg/cm2 for high density human occupation.  The reported concentration of Aroclor 
1260 in wipe sample Bldg105EWS1 was 0.008 µg/cm2.   
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
The explosive compound 2,4-dinitrotoluene was detected in wipe sample 105WS1 at a reported 
concentration of 17 µg/Wipe, below the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios.  No other explosives were detected above laboratory 
quantitative limits in any of the wipe samples. 
 
Four wipe samples were collected and analyzed for lead.  All of the wipe samples contained lead 
in excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2.  Detected concentrations of lead ranged from 232 µg/ft2 to 78,036 µg/ft2.  The wipe 
samples were collected from the crawl space level (105ECSWS1 and 105ECSWS2); and from I-
beams above the suspended ceiling (Bldg105EWS1 and 105EWS2).  
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
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4.5.1.3 Building 105F 

The four wipe samples collected from Building 105F were analyzed for PCBs by Method 8082, 
explosives by Method 8330, and metals by Method 6010B.  Figures 13 and 14 detail the 
locations where the wipe samples were collected, and Table 3-30 presents a summary of the 
analytical results.   
 
Aroclor 1260 was detected in two of the four wipe samples, below the Federal TSCA acceptable 
level of 10 µg/cm2 for high density human occupation.  Detected concentrations of Aroclor 1260 
ranged from 0.0055 µg/cm2 to 0.016 µg/cm2.   
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
No explosives were detected above laboratory quantitative limits in the wipe samples. 
 
Four wipe samples were collected and analyzed for lead.  Lead was detected above laboratory 
quantitative limits in all wipe samples collected and analyzed for lead, and the concentrations in 
two of the wipe samples exceeded MRBCA post-abatement clearance levels for non-residential 
standards of 200 µg/ft2.  Detected concentrations of lead ranged from 49 µg/ft2 to 52,953 µg/ft2.  
Wipe samples with concentrations in excess of µg/ft2 (105FWS1 and 105FWS2) were collected 
from I-beams above the suspended ceiling.  
 
All reported concentrations of the remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4 . 5 . 2  S h a l l o w  S o i l  a n d  S e d i m e n t  S a m p l i n g  

Fifteen shallow soil and sediment samples were collected from the basement level or crawl space 
beneath Sections A, B, C, and D of Buildings 105; Building 105E, and Building 105F. 
 
4.5.2.1 Building 105 

The analysis of the ten shallow soil and sediment samples collected from Sections A, B, C, and 
D beneath Building 105 included PCBs by Method 8082, explosives by Method 8330, cyanide 
by Method 9014/9010B, phosphorous by Method 4500PE, mercury by Method 7471A, metals by 
Method 6010B, SVOCs by Method 8270C, and VOCs by Method 8260B.  Figures 14 and 14A 
detail the locations where the shallow soil and sediment samples were collected, and Table 3-31 
presents a summary of the analytical results.   
 
Ten shallow soil and sediment samples were collected and analyzed for PCBs.  Aroclor 1260 
was detected in five shallow soil and sediment samples below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  Detected concentrations of 
Aroclor 1260 ranged from 9.7 µg/Kg to 190 µg/Kg. 
 
No other PCBs were detected above laboratory quantitative limits in any of the shallow soil and 
sediment samples. 
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No explosives were detected above laboratory quantitative limits in any of the shallow soil and 
sediment samples. 
 
Cyanide was detected above laboratory quantitative limits in one of the nine shallow soil samples 
analyzed for cyanide, and the reported concentration in this sample was below the MRBCA 
levels for the construction worker and non-residential with clayey soil scenarios.  The reported 
concentration of cyanide in sample 105BSS1 was 0.41 mg/Kg. 
 
Phosphorous was detected above laboratory quantitative limits in all nine shallow soil and 
sediment samples analyzed for phosphorous, and reported concentrations in these samples 
ranged from 120 mg/Kg and 700 mg/Kg.  Currently, no MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios has been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in all ten of the shallow soil and 
sediment samples, and the reported concentration in these samples were below the MRBCA 
levels for the construction worker and non-residential with clayey soil scenarios.  Detected 
concentrations of mercury ranged from 0.019 mg/Kg and 0.2 mg/Kg. 
 
Arsenic was detected above laboratory quantitative limits in all ten shallow soil and sediment 
samples, and reported concentrations in the one sediment sample (105 SS-1) exceeded the 
MRBCA level for the non-residential with clayey soil scenario of 15.9 mg/Kg.  Arsenic was 
detected in sediment sample 105 SS-1 at a concentration of 69 mg/kg.  Sample 105 SS-1 was 
collected from within a steel process pipe adjacent to a former annealing trench.  Excluding this 
sample, detections of arsenic ranged from 3.6 mg/Kg to 7.0 mg/Kg in the shallow soil and 
sediment samples from this area. 
 
Lead was detected above laboratory quantitative limits in all ten of the shallow soil and sediment 
samples, and reported concentrations in one sediment sample (105 SS-1) exceeded the MRBCA 
level for the non-residential with clayey soil scenario of 660 mg/Kg.  Lead was detected in 
sediment sample 105 SS-1 at a concentration of 16,000 mg/Kg.  As previously discussed, sample 
105 SS-1 was collected from within a steel process pipe adjacent to a former annealing trench.  
Excluding this sample, detections of lead ranged from 8.1 mg/Kg to 160 mg/Kg in the shallow 
soil and sediment samples in this area. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil and 
sediment samples. 
 
PAH compounds benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, and 
dibenzo(a,h)anthracene were detected above their respective MRBCA levels for the non-
residential with clayey soil scenario in one sediment sample (105 SS-1).  As previously 
discussed, sample 105 SS-1 was collected from within a steel process pipe adjacent to a former 
annealing trench.  All reported concentrations of the remaining SVOC analytes for sample 105 
SS-1 were below the MRBCA levels for the construction worker and non-residential with clayey 
soil scenarios or below laboratory quantitative limits.  All of the SVOC analytes in the remaining 
nine shallow soil samples were below the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios or below laboratory quantitative limits. 
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All VOCs were below laboratory quantitative limits in the seven shallow soil samples collected 
from the basement level of Building 105 and analyzed for VOCs (105ASS1, 105ASS2, 
105BSS2, 105BTCSUMP, 105CSS1, 105DCSSS1, and 105DCSSS2). 
 
4.5.2.2 Building 105E 

The analysis of the three shallow soil and sediment samples collected from beneath Building 
105E included PCBs by Method 8082, explosives by Method 8330, cyanide by Method 
9014/9010B, phosphorous by Method 4500PE, mercury by Method 7471A, metals by Method 
6010B, SVOCs by Method 8270C, and VOCs by Method 8260B.  Figure 14 details the locations 
where the shallow soil and sediment samples were collected, and Table 3-32 presents a summary 
of the analytical results.   
 
Two shallow soil samples were collected and analyzed for PCBs.  No PCBs were detected above 
laboratory quantitative limits in either of the shallow soil samples collected and analyzed for 
PCBs (105ESS1 and 105ESS2). 
 
No explosives were detected above laboratory quantitative limits in the shallow soil and 
sediment samples. 
 
Cyanide was not detected above laboratory quantitative limits in the two shallow soil samples 
collected and analyzed for cyanide (105ESS1 and 105ESS2). 
 
Phosphorous was detected above laboratory quantitative limits in the two shallow soil samples 
collected and analyzed for phosphorous (105ESS1 and 105ESS2), and reported concentrations in 
these samples ranged from 520 mg/Kg to 540 mg/Kg.  Currently, no MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios have been established for this 
analyte. 
 
Mercury was detected above laboratory quantitative limits in the three shallow soil and sediment 
samples, and reported concentrations were below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios.  Detected concentrations of mercury ranged from 
0.041 mg/Kg to 1.1 mg/Kg.   
 
Arsenic was detected above laboratory quantitative limits in all three shallow soil and sediment 
samples, and reported concentrations in the one sediment sample (105E SS-1) exceeded the 
MRBCA level for the non-residential with clayey soil scenario of 15.9 mg/Kg.  The detected 
concentration of arsenic in sediment sample 105E SS-1 was 27 mg/Kg.  Excluding this sample, 
detections of arsenic ranged from 3.4 mg/Kg to 5.3 mg/Kg.  Sample 105E SS-1 was collected 
from a brick-lined sump in the north central portion of the crawl space.    
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil and 
sediment samples. 
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Three shallow soil and sediment samples were collected and submitted for laboratory analysis of 
SVOCs.  Numerous SVOCs were detected in one shallow soil and one sediment sample 
(105ESS2 and 105E SS-1).  However, all reported concentrations were below the MRBCA 
levels for the construction worker and non-residential with clayey soil scenarios.  All of the 
SVOC analytes in the remaining shallow soil sample (105ESS1) were below laboratory 
quantitative limits. 
 
All VOCs were below laboratory quantitative limits in all three shallow soil and sediment 
samples collected from the basement level of Building 105E. 
 
4.5.2.3 Building 105F 

The analysis of two shallow soil samples collected from beneath Building 105F included PCBs 
by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, phosphorous by 
Method 4500PE, mercury by Method 7471A, metals by Method 6010B, SVOCs by Method 
8270C, and VOCs by Method 8260B.  Figure 14 details the locations where the shallow soil 
samples were collected, and Table 3-33 presents a summary of the analytical results.   
 
No PCBs, explosives, cyanide, or VOCs were detected above laboratory quantitative limits in 
either of the shallow soil samples. 
 
Phosphorous was detected above laboratory quantitative limits in the shallow soil samples, and 
reported concentrations in these samples ranged from 220 mg/Kg to 320 mg/Kg.  Currently, no 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios has 
been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in the shallow soil samples, and the 
reported concentrations in both samples were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios.  Detected concentrations of mercury 
ranged from 0.023 mg/Kg to 0.07 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the shallow soil 
samples. 
 
Two shallow soil samples were collected and submitted for laboratory analysis of SVOCs.  
Numerous SVOCs were detected in sample 105FSS2.  However, all reported concentrations 
were below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  All of the SVOC analytes in the remaining shallow soil sample (105FSS1) were 
below laboratory quantitative limits. 
 
4 . 5 . 3  S u b s u r f a c e  S o i l  S a m p l i n g  

Six soil borings were advanced at locations near Building Series 105, as shown on   Figure 5. 
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4.5.3.1 Building 105 

Boring 105-5 was placed near the southern corner of Building 105 and was advanced to its target 
depth of 12 feet bgs. 
 
4.5.3.1.1 Logging of Subsurface Materials 

In general, the material encountered at boring location 105-5 consisted of varying amounts of 
damp clay and silt until its target depth of 12 feet bgs.  PID screening of the soil cores from the 
probe location near Building 105 did not register readings above the detection limit.  No 
saturated zones were encountered during the probing effort around Building 105.  
 
4.5.3.1.2 Chemical Analysis 

Pre-selected analyses for the subsurface soil sample collected in the area of Building 105 
included PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B; 
phosphorous by Method 4500PE; mercury by Method 7471A, metals by Method 6010B, SVOCs 
by Method 8270C, and VOCs by Method 8260B.  Table 3-1 presents a summary of analytical 
results from the subsurface soil samples collected around Building 105.   
 
No PCBs, explosives, or cyanide were detected above laboratory quantitative limits in the 
subsurface soil sample collected from boring 105-5. 
 
Phosphorous was detected above laboratory quantitative limits at a concentration of 510 mg/kg 
in the subsurface soil sample collected from boring 105-5. Currently, no MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios has been established for this 
analyte. 
 
Mercury was detected above laboratory quantitative limits at 0.039 mg/Kg in the subsurface soil 
sample collected from boring 105-5. The reported concentration for this sample was below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios.  
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
sample collected and analyzed for metals (105-5). 
 
Numerous SVOCs were identified in the subsurface soil sample collected from boring 105-5.  
However, all reported concentrations of SVOCs were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  All remaining SVOCs were 
below laboratory quantitative limits in the subsurface soil sample collected from boring 105-5. 
 
Acetone was detected below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the subsurface soil sample collected from 105-5.  Acetone was 
detected at a concentration of 13.0 µg/Kg.  Acetone is a common analytical laboratory 
contaminant that is often observed at low concentrations.  Acetone is not expected to be present 
in subsurface soils in the area of boring 105-5.  No other VOCs were detected above laboratory 
quantitative limits. 
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4.5.3.2 Building 105E 

Borings 105-3 and 105-4 were placed near the southwestern and northwestern sides of Building 
105E, respectively.  Borings SB105-3 and 105-4 were advanced to their target depths of 12 feet 
bgs. 
 
4.5.3.2.1 Logging of Subsurface Materials 

In general, the material encountered at boring locations 105-3 and 105-4 consisted of varying 
amounts of damp clay and silt until their target depths of 12 feet bgs.  PID screening of the soil 
cores from the two probe locations near Building 105E did not register readings above the 
detection limit.  No saturated zones were encountered during the probing effort around Building 
105E.  
 
4.5.3.2.2 Chemical Analysis 

Pre-selected analyses for the subsurface soil samples collected in the area of Building 105E 
included PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, 
phosphorous by Method 4500PE, mercury by Method 7471A, metals by Method 6010B, SVOCs 
by Method 8270C, and VOCs by Method 8260B.  Table 3-1 presents a summary of analytical 
results from the subsurface soil samples collected around Building 105E.   
 
No PCBs, explosives, or cyanide were detected above laboratory quantitative limits in the 
subsurface soil samples collected around Building 105E. 
 
Phosphorous was detected above laboratory quantitative limits in the subsurface soil samples.  
The reported phosphorous concentrations ranged from 430 mg/Kg to 520 mg/Kg.  Currently, no 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios have 
been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in the subsurface soil samples.  
However, the reported concentrations for these samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  The reported mercury 
concentrations in the subsurface soil samples ranged from 0.029 mg/Kg to 0.073 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
samples collected from 105-3 and 105-4. 
 
The PAH compound benzo(a)pyrene was detected above the MRBCA level for the non-
residential with clayey soil scenario of 2,110 µg/Kg in the subsurface soil sample collected from 
boring 105-3.  Benzo(a)pyrene was detected at a concentration of 3,700 µg/Kg in subsurface soil 
sample 105-3.  All reported concentrations of the remaining SVOC analytes for sample 105-3 
were below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  No SVOC analytes were detected above the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in the 105-4 subsurface soil sample. 
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Acetone was detected below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the subsurface soil sample collected from 105-4.  Acetone was 
detected at a concentration of 6.9 µg/Kg.  Acetone is a common analytical laboratory 
contaminant that is often observed at low concentrations.  Acetone is not expected to be present 
in subsurface soils in the area of boring 105-5.  No other VOCs were detected above laboratory 
quantitative limits in the subsurface soil sample. 
 
4.5.3.3 Former Buildings 105G, 105H, and 105J 

Borings 105-1 and 105-2 were placed within the area of former Buildings 105G, 105H, and 105J.  
Boring 105-1 encountered probe refusal at a depth of approximately 4 feet bgs.  Boring 105-2 
was advanced to its target depth of 12 feet bgs. 
 
4.5.3.3.1 Logging of Subsurface Materials 

In general, the materials encountered at boring location SB105-1 consisted of damp silt and clay 
until refusal at 4 feet bgs.  The materials encountered at boring location SB105-2 consisted of 
damp silt and clay until its target depth of 12 feet bgs.  PID screening of the soil cores from the 
two probe locations near Buildings 105G, 105H, and 105J did not register readings above the 
detection limit.  No saturated zones were encountered during the probing effort around Buildings 
105G, 105H, and 105J.  
 
4.5.3.3.2 Chemical Analysis 

Pre-selected analyses for samples collected around former Buildings 105G, 105H, and 105J 
included PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, 
phosphorous by Method 4500PE, mercury by Method 7471A, metals by Method 6010B, SVOCs 
by Method 8270C, and VOCs by Method 8260B.  Table 3-1 presents a summary of analytical 
results from the subsurface soil samples collected around former Buildings 105G, 105H, and 
105J.   
 
No PCBs, explosives, cyanide were detected above laboratory quantitative limits in the 
subsurface soil samples collected around former Buildings 105G, 105H, and 105J. 
 
Phosphorous was detected above laboratory quantitative limits in the subsurface soil samples.  
The reported phosphorous concentrations ranged from 510 mg/Kg to 600 mg/Kg.  Currently, no 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios have 
been established for this analyte. 
 
Mercury was detected above laboratory quantitative limits in the subsurface soil samples.  
However, the reported concentrations for these samples were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  The reported mercury 
concentration in both subsurface soil samples was 0.022 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
samples collected from 105-1 and 105-2. 
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Several SVOCs were detected in the subsurface soil sample collected from boring 105-1.  
However, all detected concentrations were below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios.  All of the SVOC analytes in the subsurface soil 
sample collected from boring 105-2 were below laboratory quantitative limits. 
 
Acetone, 2-butanone, toluene, 1,2,4-trimethylbenzene, and p-isopropyltoluene were detected 
below their MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios in the subsurface soil sample collected from 105-2.  Acetone also was detected below 
its MRBCA levels for the construction worker and non-residential with clayey soil scenarios in 
the subsurface soil sample collected from 105-1.  No other VOCs were detected above laboratory 
quantitative limits in the subsurface soil samples. 
 
4.5.3.4 Former Building 105N 

Boring SB17 was placed near the southwestern side of former Building 105N.  Boring SB17 was 
advanced to its target depth of 20 feet bgs. 
 
4.5.3.4.1 Logging of Subsurface Materials 

In general, the material encountered at boring location SB17 consisted primarily of clay until its 
target depth of 20 feet bgs.  PID screening of the soil cores from the probe location near Building 
105N did not register readings above the detection limit.  No saturated zones were encountered 
during the probing effort around Building 105N.  
 
4.5.3.4.2 Chemical Analysis 

Pre-selected analyses for the sample collected in the area of former Building 105N included 
PCBs by Method 8082, TPH-DRO by Method 8015B, TPH-GRO by Method 8015B MGRO, 
SVOCs by Method 8270C, and VOCs by Method 8260B.  Table 3-1 presents a summary of 
analytical results from the subsurface soil sample collected in the area of former Building 105N.   
 
No PCBs, TPH-DRO, or TPH-GRO were detected above laboratory quantitative limits in the 
subsurface soil sample collected in the area of former Building 105N. 
 
Trace concentrations of several SVOCs were detected in the subsurface soil sample collected 
from SB17.  However, all concentrations were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios or below laboratory quantitative limits. 
 
Acetone was detected below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the subsurface soil sample collected from SB17.  No other VOCs 
were detected above laboratory quantitative limits in the subsurface soil sample collected in the 
area of former Building 105N. 
 
4 . 5 . 4  S u m p  W a t e r  S a m p l i n g  

Three sump water samples were collected in the basement level of Building 105 
(105SUMPH2O); 105E (105ESUMP); 105F (105FSUMP).  The samples were analyzed by STL 
for PCBs by Method 8082, explosives by Method 8330, cyanide by Method 9014/9010B, 
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phosphorous by Method 4500PE, mercury by Method 7470A, metals by Method 6010B, SVOCs 
by Method 8270C, and VOCs by Method 8260B.  Figure 14 details the locations where the sump 
water samples were collected, and Table 3-34 presents a summary of the analytical results.   
 
No PCBs, explosives, cyanide, or VOCs were detected above laboratory quantitative limits in the 
sump water samples. 
 
Phosphorous was detected above laboratory quantitative limits in the sump water samples.  The 
reported phosphorous concentrations ranged from 0.099 mg/L to 0.34 mg/L.  Currently, no 
MRBCA lowest default level and residential scenario level have been established for this 
analyte. 
 
Mercury was detected above laboratory quantitative limits in one of the three sump water 
samples.  However, the detected concentration was below the MRBCA lowest default level and 
below the residential scenario level.  Sample 105SUMPH2O had a reported mercury 
concentration 0.00022 mg/L. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA lowest 
default and residential scenario levels in the three sump water samples. 
 
The compound bis(2-ethylhexyl)phthalate was detected above the MRBCA lowest default level 
of 0.006 mg/L in two of the three sump water samples (105SUMPH2O and 105ESUMP).  The 
detected concentrations of bis(2-ethylhexyl)phthalate in samples 105SUMPH2O and 105ESUMP 
were 0.011 mg/L and 0.023 mg/L, respectively.  All reported concentrations of the remaining 
SVOC analytes were below the MRBCA lowest default and the residential scenario levels. 
 
4 . 5 . 5  A i r  M o n i t o r i n g  

On September 4, 2003, SCS Engineers utilized an HG253 portable mercury vapor analyzer 
manufactured by Genesis Laboratory Systems to collect and analyze ambient air within Building 
105.  Three ambient air samples were collected within Building 105.  Samples were collected 
within the crawl space level, on the main floor, and on the second floor of the building.  Mercury 
vapor concentrations were not identified in any of the sampling areas within Building 105.  The 
OSHA PEL for mercury is 0.05 mg/m3. 
 
4 . 6  B U I L D I N G  S E R I E S  1 0 8  

Possible contaminant sources within Building 108A include the transformers and other oil filled 
electrical equipment.  Potential contaminants associated with these sources include TPH, and 
PCBs.  No other potential contaminant sources were identified within Building 108A during the 
investigation.    
 
4 . 6 . 1  W i p e  S a m p l i n g  

Three wipe samples were collected in Building 108A and two wipe samples were collected in 
Building 108B for laboratory analysis. 
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4.6.1.1 Building 108A 

Building 108A wipe samples were analyzed for PCBs by Method 8082.  Figure 15 details the 
locations where the wipe samples collected, and Table 3-35 presents a summary of the analytical 
results.   
 
Aroclor 1260 was detected in one of three wipe samples, below the Federal TSCA acceptable 
level of 10 µg/cm2 for high density human occupation.  Aroclor 1260 was detected at a 
concentration of 0.003 µg/cm2 in sample 108A WS-3.   
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
4.6.1.2 Building 108B 

Building 108B wipe samples were analyzed for PCBs by Method 8082.  Figure 15 details the 
locations where the wipe samples were collected, and Table 3-36 presents a summary of the 
analytical results.   
 
Aroclor 1260 was detected in one of two wipe samples, below the Federal TSCA acceptable 
level of 10 µg/cm2 for high density human occupation.   Aroclor 1260 was detected at a 
concentration of 0.0033 µg/cm2 in sample 108B WS-1.  
 
No other PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
4 . 6 . 2  S h a l l o w  S o i l  S a m p l i n g  

Prior to commencing subsurface soil collection activities in the areas surrounding Buildings 
108A and 108B, every effort was made to obtain accurate locations of utility lines.  This 
included performing utility locates; referencing current and historical electrical drawings; 
consulting with representatives of the facility maintenance crew; and entering the crawl space 
level of Buildings 108A and 108B to observe the locations were electrical conduits entered and 
exited the structures.  During inspection of the crawl space level of Building 108B, soils were 
observed to be discolored and an odor was also noted.  A sample of the material exhibiting the 
greatest discoloration was collected from the upper 4 inches of soil.  Stained soil was not 
observed in the crawl space level of Building 108A; therefore, a shallow soil sample was not 
collected in this area.      
 
The shallow soil sample collected from Building 108B was analyzed for PCBs by Method 8082 
and TPH-DRO by Method 8015B.  Figure 15A details the location where the shallow soil sample 
was collected, and Table 3-37 presents a summary of the analytical results.   
 
Aroclor 1260 was detected above laboratory quantitative limits in soil sample 108BLSSS1.  The 
concentration of PCB Aroclor 1260 in the sample was 1,500 µg/Kg, below the MRBCA levels 
for the construction worker and non-residential with clayey soil scenarios. 
 
THP-DRO was detected above laboratory quantitative limits in soil sample 108BLSSS1 at a 
concentration of 6,400 mg/Kg.  The detected concentration of THP-DRO is below the MRBCA 
levels for the construction worker and the non-residential with clayey soil scenarios. 
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4 . 6 . 3  S u b s u r f a c e  S o i l  S a m p l i n g  

Two soil borings (SB39 and SB40) were advanced at locations surrounding Building 108A and 
two soil borings (SB37 and SB38) were advanced at locations surrounding Building 108B.  
Based on analytical data, eight additional borings (SB126-SB132) were subsequently advanced 
in the area of Building 108A and six additional borings (SB109-SB112, SB133 and SB134) were 
advanced in the area of Building 108B.  Additionally, groundwater monitoring points were 
installed in five of the borings near Building 108A and six monitoring points were installed in 
the borings near Building 108B.  Figure 5 details the locations of the soil borings in the area of 
Buildings 108A and 108B.  Discussion pertaining to monitoring point installation, groundwater 
sampling, and analytical data is located in Section 4.6.3.  
 
4.6.3.1 Building 108A 

Borings SB39, SB40, SB131, and SB132 encountered probe refusal at a depths of 9, 8, 15, and 
16 feet bgs, respectively.  Borings SB126-SB130 were advanced to their target depths of 20 feet 
bgs. 
 
4.6.3.1.1 Logging of Subsurface Materials 

In general, the material encountered at boring locations SB39 and SB40 generally consisted of 
varying amounts of dry to moist clay, sand, and gravel until refusal depths of 9 and 8 feet bgs, 
respectively.  Soil cores from borings SB126-SB130 and SB132 consisted of firm to very firm 
silty clay material with minimal amounts of sand and gravel.  Discoloration was observed in 
SB126 and SB130.  The material encountered at boring location SB131 consisted of silty clay fill 
with a moderate amount of gravel overlying additional fill in the form of crushed limestone fines 
until refusal.  It is anticipated that refusal was caused by the basement floor slab or a portion of 
the foundation system associated with former Building 111.   
 
Field screening of continuous soil cores recovered from the borings was completed with a PID.  
A reading of 0.3 ppm was recorded on material recovered from SB130, at depth of 10 to 14 feet 
bgs.  Field screening completed on all other recovered material registered readings below the 
detection limits of the PID.  One soil sample from borings SB39, SB40, and SB127-SB132 and 
two soil samples from boring SB126 were collected and submitted for laboratory analysis.  No 
saturated zones were encountered during the probing effort around Building 108A.  
 
4.6.3.1.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 108A included PCBs by Method 
8082 and TPH by Method 8015B MDRO.  Table 3-1 presents a summary of analytical results 
from the subsurface soil samples collected around Building 108A.   
 
Aroclor 1260 was detected in six of eleven subsurface soil samples collected and submitted for 
laboratory analysis.  The concentration of Aroclor 1260 (26,000 µg/kg) was in excess of the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios in 
sample SB1265-1.  Excluding this sample, detections of Aroclor 1260 ranged from18 µg/Kg to 
3,900 µg/Kg. 
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No other PCBs were detected above laboratory quantitative limits in the subsurface soil samples 
collected from the borings around Building 108A. 
 
Three soil samples were collected and analyzed for TPH-DRO.  TPH-DRO concentrations were 
detected below the MRBCA levels for the construction worker and non-residential with clayey 
soil scenarios in all of the samples.  Reported TPH-DRO concentrations ranged from 17 mg/Kg 
to 4,500 mg/Kg in soil samples collected near Building 108A. 
 
4.6.3.2 Building 108B 

Borings SB37, SB38, SB109-SB112, SB133, and SB134 were placed in the area of Building 
108B.  All borings were advanced to their respective target depths ranging from 20 to 32 feet 
bgs. 
 
4.6.3.2.1 Logging of Subsurface Materials 

In general, the material encountered in all boring locations consisted of silty clay soil containing 
varying amounts of clay, sand, and gravel until their target depths.  Discoloration was observed 
in material recovered from SB133 at a depth of approximately 16 to 20 feet bgs.  PID screening 
of the soil cores from the probe locations near Building 108B did not register readings above the 
detection limit.  No saturated zones were encountered during the probing effort around Building 
108B.  One soil sample from borings SB37 and SB38 and two soil samples from borings SB109-
SB112, SB133, and SB134 were collected and submitted for laboratory analysis.  
 
4.6.3.2.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 108B included PCBs by Method 
8082 and TPH by Method 8015B MDRO.  Table 3-1 presents a summary of analytical results 
from the subsurface soil samples collected around Building 108B.   
 
Aroclor 1260 was detected in three of fourteen subsurface soil samples collected and submitted 
for laboratory analysis.  Aroclor 1260 was detected below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in samples SB1105-1, 
SB1125-1, and SB1335-4.   The detected concentrations of Aroclor 1260 ranged between 22 
µg/Kg and 160 µg/Kg. 
 
No other PCBs were detected above laboratory quantitative limits in the subsurface soil samples 
collected from the eight borings around Building 108B. 
 
TPH-DRO concentrations were detected below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios in all four of the subsurface soil samples submitted 
for analysis.  Reported TPH-DRO concentrations ranged from 4.8 mg/Kg to 1,000 mg/Kg in soil 
samples collected near Building 108B. 
 
4 . 6 . 4  G r o u n d w a t e r  S a m p l i n g  

Groundwater samples were collected from temporary monitoring points installed in borings that 
were advanced around Buildings 108A and 108B.  Groundwater was not identified during 
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advancement of the borings; therefore, temporary monitoring points were installed to allow for 
small quantities of groundwater to be recovered for sampling and analysis.  
 
4.6.4.1 Building 108A 

Groundwater samples were collected from temporary monitoring points installed in borings 
SB126, SB127, SB129, SB130, and SB132.  Pre-selected analyses for groundwater samples 
collected around Building 108A included PCBs by Method 8082 and TPH-DRO by Method 
8015B.  Figure 5 details the locations where the groundwater samples were collected, and Table 
3-38 presents a summary of the analytical results.   
 
Aroclor 1260 was detected in one of five groundwater samples collected and submitted for 
laboratory analysis.  Aroclor 1260 was detected above the MRBCA lowest default and the 
residential scenario levels in sample SB126.   The detected concentration of Aroclor 1260 in 
sample SB126 was 2.6 µg/L.   
 
No other PCBs were detected above laboratory quantitative limits in the groundwater samples 
collected from the five temporary monitoring points around Building 108A. 
 
THP-DRO was detected in one groundwater sample collected and submitted for laboratory 
analysis.  TPH-DRO was detected below the MRBCA lowest default level of 32.4 mg/L.  
Currently, no MRBCA level for the residential scenario has been established for this analyte.  
The detected concentration of TPH-DRO in sample SB126 was 0.74 mg/L.   
 
4.6.4.2 Building 108B 

Groundwater samples for PCB analysis were collected from temporary monitoring points 
installed in borings SB109, SB110, SB112, SB133, and SB134.  Figure 5 details the locations 
where the groundwater samples were collected, and Table 3-38 presents a summary of the 
analytical results.   
 
Aroclor 1260 was detected in one of five groundwater samples collected and submitted for 
laboratory analysis.  Aroclor 1260 was detected above the MRBCA lowest default and 
residential scenario levels in sample SB133.   The detected concentration of Aroclor 1260 in 
sample SB133 was 0.62 µg/L.   
 
No other PCBs were detected above laboratory quantitative limits in the groundwater samples 
collected from the five temporary monitoring points around Building 108B. 
 
4 . 7  B U I L D I N G  1 1 0  

Possible contaminant sources within Building 110 include former ASTs, building mechanical 
equipment, transformers, and oil handling piping and equipment associated with the tool and 
gauge shop.  Potential contaminants associated with these sources include TPH, PCBs, metals, 
VOCs, and SVOCs.  No other potential contaminant sources were identified within Building 110 
during the investigation.     
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4 . 7 . 1  W i p e  S a m p l i n g  

Four wipe samples were collected in Building 110 for laboratory analysis.  The wipe sample 
analysis included PCBs by Method 8082 and metals by Method 6010B.  Figure 16 details the 
locations where the wipe samples were collected, and Table 3-39 presents a summary of the 
analytical results.   
 
No PCBs were detected above laboratory quantitative limits in any of the wipe samples. 
 
Four wipe samples were collected and analyzed for lead.  All of the wipe samples contained lead 
in excess of the MRBCA post-abatement clearance levels for non-residential standards of 200 
µg/ft2.  Detected concentrations of lead ranged from 436 µg/ft2 to 4,180 µg/ft2.  The wipe 
samples were collected from tank saddles within the former fuel oil storage room (110WS-1 and 
110WS-2); and from a wall and steel column within the former track building (110WS-3 and 
110WS-4). 
 
All reported concentrations of remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe samples. 
 
4 . 7 . 2  S h a l l o w  S o i l  S a m p l i n g  

Two shallow soil samples were collected from below the basement floor slab in the room that 
previously contained two ASTs.  Pre-selected analyses for samples collected inside Building 110 
included TPH by Method 8015B MDRO and TPH by Method 8015B MGRO.  Figure 16 details 
the locations where the shallow soil samples were collected, and Table 3-40 presents a summary 
of the analytical results. 
 
All reported concentrations of TPH-DRO and TPH-GRO were below laboratory quantitative 
limits in the two shallow soil samples. 
 
4 . 7 . 3  S u b s u r f a c e  S o i l  S a m p l i n g  

Three soil borings were advanced at locations around Building 110.  Borings SB27, SB36, and 
SB41 were placed near the western side of Building 110.  Borings SB27 and SB36 were 
advanced to their target depths of 20 feet bgs.  Boring SB41 encountered probe refusal at a depth 
of 26 feet bgs.  Figure 5 details the locations of the soil borings in the area of Building 110. 
 
4.7.3.1.1 Logging of Subsurface Materials 

In general, the materials encountered at boring locations SB27, SB36, and SB41 consisted of a 
dry to moist clay.  A slight odor was noted in boring SB41 between approximately 15 to 17 feet 
bgs.  In addition, boring SB41 encountered top of rock (shale) at approximately 23.5 feet bgs.  
PID screening of the soil cores from the three probe locations near Building 110 did not register 
readings above the detection limit.  No saturated zones were encountered during the probing 
effort around Building 110.  One soil sample was collected and submitted for laboratory analysis 
from each soil boring.   
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4.7.3.1.2 Chemical Analysis 

Pre-selected analyses for samples collected around Building 110 included PCBs by Method 
8082, TPH by Method 8015B MDRO, TPH by Method 8015B MGRO, mercury by Method 
7471A, and metals by Method 6010B.  Table 3-1 presents a summary of analytical results from 
the subsurface soil samples collected around Building 110.   
 
Three samples were submitted for laboratory analysis of PCBs.  No PCBs were detected above 
laboratory quantitative limits in any of the soil samples collected around Building 110. 
 
TPH-DRO was detected in two of the three subsurface soils samples at reported concentrations 
below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  Detected concentrations of TPH-DRO in the area of Building 110 were 3.2 mg/Kg 
and 26 mg/Kg in borings SB36 and SB41, respectively. 
 
Only one sample was collected and analyzed for TPH-GRO (SB41), and GRO was detected at a 
reported concentration below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios.  The reported GRO concentration in boring SB41 was 13 mg/Kg. 
 
Mercury was detected above laboratory quantitative limits in all three of the subsurface soil 
samples, and the reported concentrations were below the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios.  Reported mercury concentrations ranged 
from 0.025 mg/Kg to 0.048 mg/Kg. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the subsurface soil 
samples collected from borings SB27, SB36, and SB41. 
 
4 . 8  F O R M E R  B U I L D I N G  1 1 1  

Possible contaminant sources within former Building 111 include the building mechanical 
equipment and equipment associated with the power plant.  Potential contaminants associated 
with these sources include TPH, PCBs, and metals.  No other potential contaminant sources were 
identified associated with former Building 111 during the investigation. 
 
4 . 8 . 1  S u b s u r f a c e  S o i l  S a m p l i n g  

Four soil borings (SB1, SB2, SB3, and SB4) were advanced at locations around former Building 
111.  Additional soil borings were also advanced in the area of former Building 111; however, 
the purpose of these borings was to investigate potential contaminants sourced from Building 
108A, located immediately adjacent to the south of former Building 111.  Borings SB1, SB2, 
SB3, and SB4 were placed within the former location of Building 111.  All borings encountered 
probe refusal at a depth of 9 feet bgs.  Figure 5 details the locations of the soil borings in the area 
of former Building 111. 
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4.8.1.1.1 Logging of Subsurface Materials 

In general, the materials encountered at boring locations SB1, SB2, SB3, and SB4 consisted of a 
dry to moist, gravelly fill.  Borings SB1, SB2, SB3, and SB4 intersected a concrete slab 
(believed to be the basement floor slab of former Building 111) at a depth of 9 feet bgs, resulting 
in probe refusal.  PID screening of the soil cores from the four probe locations near Building 111 
did not register readings above the detection limit.  No saturated zones were encountered during 
the probing effort around Building 111.  
 
4.8.1.1.2 Chemical Analysis 

Direct-push soil sampling at boring locations SB1, SB2, SB3, and SB4 recovered insufficient 
quantities of material for laboratory testing of discrete samples from each boring.  Consequently, 
proportionate sample material from each of these borings was combined into a single composite 
sample.   
 
Pre-selected analyses for samples collected around former Building 111 included PCBs by 
Method 8082, TPH by Method 8015B MDRO, mercury by Method 7471A, and metals by 
Method 6010B.  Table 3-1 presents a summary of analytical results from the subsurface soil 
samples collected around former Building 111.   
 
PCBs were not detected above laboratory quantitative limits in the composite soil sample 
collected from the four borings within the area of former Building 111. 
 
TPH-DRO concentrations were detected below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios.  Reported TPH-DRO concentration within the 
composite soil sample was 6 mg/Kg. 
 
Mercury was detected at a concentration of 0.011 mg/Kg in the composite soil sample, which is 
below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios. 
 
All reported concentrations of remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the SB1-SB4 composite 
sample. 
 
4 . 9  B U I L D I N G  1 1 5  

Possible contaminant sources in the area of Building 115 include former USTs and fueling 
island; building mechanical equipment; and degreasing chemicals, oil, and lubricants associated 
with the truck garage.  Potential contaminants associated with these sources include TPH, PCBs, 
metals, and VOCs.  No other potential contaminant sources were identified within the area of 
Building 115 during the investigation. 
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4 . 9 . 1  W i p e  S a m p l i n g  

One wipe sample was collected in Building 115 for laboratory analysis.  The wipe sample was 
analyzed for PCBs by Method 8082 and metals by Method 6010B.  Figure 17 details the location 
where the wipe sample was collected and Table 3-41 presents a summary of the analytical 
results.   
 
No PCBs were detected above laboratory quantitative limits in the wipe sample. 
 
One wipe samples was collected and analyzed for lead.  Lead was detected above the MRBCA 
post-abatement clearance levels for non-residential standards of 200 µg/ft2.  The detected 
concentration of lead was 1,300 µg/ft2.  Wipe sample 115CSWS was collected from within the 
crawl space level of the building. 
 
All reported concentrations of remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe sample. 
 
4 . 9 . 2  S u b s u r f a c e  S o i l  S a m p l i n g  

One soil boring (SB20) was advanced at a location near the former UST basin located to the 
north of Building 115.  Based on field screening and analytical data, ten additional borings 
(SB113-SB122) were subsequently advanced in the area of Building 115.  Additionally, 
groundwater monitoring points were installed in five of the borings (SB116, SB118, SB119, 
SB121, and SB122).  Figure 5 details the locations of the soil borings in the area of Building 
103F (previously designated Building 112).  Discussion pertaining to monitoring point 
installation, groundwater sampling, and analytical data is located in Section 4.10.3.  
 
4.9.2.1.1 Logging of Subsurface Materials 

In general, the material encountered at boring locations SB20 and SB113-SB122 consisted of 
silty clay with varying amounts of clay, sand, and gravel.  Borings SB114 and SB118 
encountered refusal at depths of 23 and 22 feet bgs, respectively.  All other soil borings were 
advanced to their target depths ranging from 20 to 28 feet bgs.  VOC field screening on soil 
cores collected from SB20 registered readings between 2.7 and 94 ppm using the PID.  Odors 
and discoloration were noted during boring advancement of SB20, SB115, SB116, SB118, 
SB119, and SB122.  Soil cores from SB113, SB114, SB117, SB120, and SB121 registered 
readings below the detection limits of the PID.  No saturated zones were encountered during the 
probing effort around Building 115.  One soil sample was collected and submitted for laboratory 
analysis from each soil boring, with exception of SB115, SB118, SB119, and SB122, where two 
soil samples were collected and submitted.  
 
4.9.2.1.2 Chemical Analysis 

Pre-selected analyses for samples collected near Building 115 and the existing USTs included 
PCBs by Method 8082, explosives by Method 8330, mercury by Method 7471A, metals by 
Method 6010B, VOCs by Method 8260B, and TPH-DRO and TPH-GRO by Method 8015M.  
Table 3-1 presents a summary of analytical results from the subsurface soil samples collected 
near Building 115 and the existing USTs.   
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No PCBs were detected above laboratory quantitative limits in the soil sample collected near 
Building 115 and the existing USTs (SB20). 
 
THP-DRO was detected in all thirteen subsurface soil samples collected and submitted for 
analysis.  Detected concentrations ranged from 4.7 mg/Kg to 110 mg/Kg.  The detected 
concentrations were below the MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios.  
 
TPH-GRO was detected in seven of thirteen samples collected and submitted for analysis.  
Detected concentrations ranged from 6.8 µg/Kg to 82,000 µg/Kg.  The detected concentrations 
were below the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  
 
Mercury was detected at a concentration of 0.035 mg/Kg in the one subsurface soil sample 
collected and analyzed for mercury (SB20).  The detected concentration of mercury was below 
the MRBCA levels for the construction worker and non-residential with clayey soil scenarios.  
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the soil sample 
collected from boring SB20. 
 
Acetone and 1,1,2,2-tetrachloroethane were detected at concentrations of 130 µg/Kg and 41 
µg/Kg, below their respective MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the soil sample collected from SB20.  Acetone is a common 
analytical laboratory contaminant that is often observed at low concentrations.  Acetone is not 
expected to be present in subsurface soils in the area of Building 115.  No other VOCs were 
detected above laboratory quantitative limits. 
 
4 . 9 . 3  G r o u n d w a t e r  S a m p l i n g  

Groundwater samples were collected from temporary monitoring points installed in borings that 
were advanced in the area of the former USTs and fueling island. Groundwater was not 
identified during advancement of the borings; therefore, temporary monitoring points were 
installed to allow for small quantities of groundwater to be recovered for sampling and analysis.  
 
Groundwater samples were collected from temporary monitoring points installed in borings 
SB116, SB118, SB119, SB121, and SB122.  Pre-selected analyses for samples collected in the 
area of Building 115 included TPH-DRO and TPH-GRO by Method 8015B.  Figure 5 details the 
locations where the groundwater samples were collected, and Table 3-38 presents a summary of 
the analytical results.   
 
TPH-DRO was detected below the MRBCA lowest default target level and below the residential 
with clayey soil scenario level in all five groundwater samples collected and analyzed for TPH-
DRO.  The detected concentrations of TPH-DRO ranged from 0.093 mg/L to 4.4 mg/L.   
 
TPH-GRO was detected above laboratory detection limits in four of five samples collected and 
analyzed for TPH-GRO.  Detected concentrations were below the MRBCA lowest default target 
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level and below the residential with clayey soil scenario level.  The detected concentrations of 
TPH-GRO ranged from 20.0 mg/L to 1,900 mg/L.   
 
4 . 1 0  F O R M E R  B U I L D I N G  S E R I E S  1 3 6  

Possible contaminant sources include fuel tanks associated with fire trucks.  Potential 
contaminants associated with these sources include VOCs and metals.  No other potential 
contaminant sources were identified associated with former Buildings 136A, 136B, 136E, and 
136F during the investigation.     
 
4 . 1 0 . 1  S u b s u r f a c e  S o i l  S a m p l i n g  

One soil boring was advanced at a location near former Building 136A and one soil boring was 
advanced at a location near former Building 136B.  Figure 5 details the locations of the soil 
borings in the area of former Buildings 136A and 136B. 
 
4.10.1.1 Building 136A 

Boring SB12 was placed within the former location of Building 136A.  Boring SB12 was 
advanced to its target depth of 20 feet bgs. 
 
4.10.1.1.1 Logging of Subsurface Materials 

In general, the material encountered at boring location SB12 consisted of varying amounts of 
clay and sand.  PID screening of the soil cores from the probe location near Building 136A did 
not register readings above the detection limit.  No saturated zones were encountered during the 
probing effort around Building 136A.  
 
4.10.1.1.2 Chemical Analysis 

Pre-selected analyses for the subsurface soil sample collected in the area former Building 136A 
included PCBs by Method 8082, mercury by Method 7471A, metals by Method 6010B, and 
VOCs by Method 8260B.  Table 3-1 presents a summary of analytical results from the 
subsurface soil sample collected in the area of former Building 136A.   
 
No PCBs were detected above laboratory quantitative limits in the subsurface soil sample 
collected in the area of former Building 136A. 
 
All reported concentrations of mercury and the remaining metal analytes were below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios in the 
subsurface soil sample collected from boring SB12. 
 
All reported concentrations of VOCs were below laboratory quantitative limits in the SB12 
subsurface soil sample. 
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4.10.1.2 Building 136B 

Boring SB5 was placed within the former location of Building 136B.  Boring SB5 was advanced 
to its target depth of 20 feet bgs. 
 
4.10.1.2.1 Logging of Subsurface Materials 

In general, the material encountered at boring location SB5 consisted of dry to moist clay.  PID 
screening of the soil cores from the probe location near Building 136B did not register readings 
above the detection limit.  No saturated zones were encountered during the probing effort around 
Building 136B.  
 
4.10.1.2.2 Chemical Analysis 

Pre-selected analyses for the subsurface soil sample collected from within the area of former 
Building 136B included PCBs by Method 8082, mercury by Method 7471A, metals by Method 
6010B, and VOCs by Method 8260B.  Table 3-1 presents a summary of analytical results from 
the subsurface soil sample collected from within the area of former Building 136B.   
 
No PCBs were detected above laboratory quantitative limits in the subsurface soil sample 
collected from within the area of former Building 136B. 
 
All reported concentrations of mercury and the remaining metal analytes were below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios in the 
subsurface soil sample collected from boring SB5. 
 
Acetone was detected below its MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios in the subsurface soil sample collected from SB5.  Acetone is a 
common analytical laboratory contaminant that is often observed at low concentrations.  Acetone 
is not expected to be present in subsurface soils in the area of former Building 136B.   No other 
VOCs were detected above laboratory quantitative limits. 
 
4 . 1 1  F O R M E R  B U I L D I N G  1 3 7 A  

Possible contaminant sources include fuel tanks associated with maintenance equipment, 
containers of paint, cleaning chemicals; and lubricating oils associated with building and grounds 
maintenance operations.  Potential contaminants associated with these sources include VOCs and 
metals.  No other potential contaminant sources were identified associated with former Building 
137A during the investigation.     
 
4 . 1 1 . 1  S u b s u r f a c e  S o i l  S a m p l i n g  

One soil boring was advanced at a location near former Building 137A.  Boring SB35 was 
placed within the former location of Building 137A and was advanced to its target depth of 20 
feet bgs.  Figure 5 details the location of the soil boring in the area of former Building 137A. 
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4.11.1.1.1 Logging of Subsurface Materials 

In general, the material encountered at boring location SB35 consisted of varying amounts of dry 
to wet clay and sand until its target depth of 20 feet bgs.  PID screening of the soil cores from the 
probe location near Building 137A did not register readings above the detection limit.  No 
saturated zones were encountered during the probing effort around Building 137A.  
 
4.11.1.1.2 Chemical Analysis 

Pre-selected analyses for the sample collected around former Building 137A included mercury 
by Method 7471A, metals by Method 6010B, and VOCs by Method 8260B.  Table 3-1 presents 
a summary of analytical results from the subsurface soil sample collected around former 
Building 137A.   
 
All reported concentrations of mercury and the remaining metal analytes were below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios in the 
subsurface soil sample collected from boring SB35. 
 
Acetone and was detected below its MRBCA levels for the construction worker and non-
residential with clayey soil scenarios in the subsurface soil sample collected from SB35.  
Acetone is a common analytical laboratory contaminant that is often observed at low 
concentrations.  Acetone is not expected to be present in subsurface soils in the area of Building 
137A.   No other VOCs were detected above laboratory quantitative limits. 
 
4 . 1 2  B U I L D I N G  1 4 1 C  

Possible contaminant sources include mechanical equipment located within Building 141C.  
Potential contaminants associated with these sources include PCBs and metals.  No other 
potential contaminant sources were identified associated with former Building 141C during the 
investigation.     
 
4 . 1 2 . 1  S u b s u r f a c e  S o i l  S a m p l i n g  

One soil boring was advanced at a location near Building 141C.  Boring SB6 was placed near the 
east side of Building 141C and was advanced to its target depth of 20 feet bgs.  Figure 5 details 
the location of the soil boring in the area of Building 141C. 
 
4.12.1.1.1 Logging of Subsurface Materials 

In general, the material encountered at boring location SB6 consisted of dry to moist clay until 
its target depth of 20 feet bgs.  PID screening of the soil cores from the probe location near 
Building 141C did not register readings above the detection limit.  No saturated zones were 
encountered during the probing effort around Building 141C.  
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4.12.1.1.2 Chemical Analysis 

Pre-selected analyses for the sample collected around Building 141C included PCBs by Method 
8082, mercury by Method 7471A, and metals by Method 6010B.  Table 3-1 presents a summary 
of analytical results from the subsurface soil sample collected around Building 141C.   
 
No PCBs were detected above laboratory quantitative limits in the subsurface soil sample 
collected near Building 141C. 
 
All reported concentrations of mercury and the remaining metal analytes were below the 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios in the 
subsurface soil sample collected from boring SB6. 
 
4 . 1 3  U T I L I T Y  T U N N E L  C O M P L E X  

Possible contaminant sources in the utility tunnels include electrical equipment; and impacted 
sediment and groundwater entering from other areas outside the tunnel system.  Potential 
contaminants associated with these sources include PCBs, explosives, and metals.  No other 
potential contaminant sources were identified associated with the utility tunnel complex during 
the investigation.    
 
4 . 1 3 . 1  W i p e  S a m p l i n g  

Two wipe samples were collected in the utility tunnel complex for laboratory analysis.  The wipe 
sample analysis included PCBs by Method 8082, explosives by Method 8330, and metals by 
Method 6010B.  Figure 18 details the locations where the wipe samples were collected, and 
Table 4-42 presents a summary of the analytical results.   
 
No PCBs were detected above laboratory quantitative limits in either of the wipe samples. 
 
No explosives were detected above laboratory quantitative limits in the wipe sample collected 
and analyzed for explosives (105EFTUNNELWS1). 
 
One wipe sample was collected and analyzed for lead.  Lead was detected above the MRBCA 
post-abatement clearance levels for non-residential standards of 200 µg/ft2.  The detected 
concentration of lead was 901 µg/ft2. 
 
All reported concentrations of remaining metals were below the MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios in the wipe sample collected 
and analyzed for metals (105EFTUNNELWS1). 
 
4 . 1 3 . 2  P a i n t  C h i p  S a m p l i n g  

Two paint chip samples were collected from the utility tunnel complex.  The samples (TUNNEL 
ELEC.CON.PAINT and TUNNEL H20 PIPE PAINT) were analyzed by STL for lead by 
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Method 6010B and mercury by Method 7471A.  Figure 18 details the locations where the paint 
chip samples were collected, and Table 3-43 presents a summary of the analytical results. 
 
Paint chip samples TUNNEL ELEC.CON.PAINT and TUNNEL H20 PIPE PAINT had reported 
lead concentrations of 4,500 mg/Kg and 15,000 mg/Kg, respectively.  HUD defines lead-based 
paint as “paint or other surface coatings that contain lead equal to or exceeding 0.5 percent by 
weight or 5,000 ppm by weight”.   Lead was detected above the HUD threshold level of 5,000 
mg/Kg (ppm) in sample TUNNEL H20 PIPE PAINT at a reported concentration of 15,000 
mg/Kg.  
 
4 . 1 3 . 3  S e d i m e n t  S a m p l i n g  

Nine sediment samples were collected from the utility tunnel complex.  Pre-selected analyses for 
samples collected inside the utility tunnel complex included PCBs by Method 8082, explosives 
by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  Figure 18 details 
the locations where the sediment samples were collected, and Table 3-44 presents a summary of 
the analytical results.   
 
No PCBs were detected above laboratory quantitative limits in any of the sediment samples 
collected and analyzed for PCBs (TS-2, B104 T.SED IN SUMP, TS-1, and B112 T SED FAR 
SOUTH). 
 
No explosives were detected above laboratory quantitative limits in the sediment sample 
collected and analyzed for explosives (TS-1). 
 
Mercury was detected above laboratory quantitative limits in the three sediment samples 
analyzed for mercury (B104 T.SED IN SUMP, TS-1, and TUNNEL SUMP 1).  However, all 
detected concentrations were below the MRBCA levels for the construction worker and non-
residential with clayey soil scenarios.  Detected concentrations of mercury ranged from 0.2 
mg/Kg to 1.1 mg/Kg.   
 
Arsenic was detected above laboratory quantitative limits in the three sediment samples analyzed 
for arsenic (B104 T.SED IN SUMP, TS-1, and TUNNEL SUMP 1).  The reported concentration 
in two sediment samples (TS-1 and TUNNEL SUMP 1) exceeded the MRBCA level for non-
residential with clayey soil scenario.  Detected concentrations of arsenic ranged from 5.4 mg/Kg 
to 34 mg/Kg. 
 
Lead was detected above laboratory quantitative limits in all eight sediment samples, and 
reported concentrations in seven of the samples exceeded the MRBCA levels for the non-
residential with clayey soil scenarios.  Detections of lead ranged from 230 mg/Kg to 8,300 
mg/Kg.  Currently, no MRBCA level for the construction worker scenario has been established 
for this analyte. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA levels for 
the construction worker and non-residential with clayey soil scenarios in the sediment samples 
collected and analyzed for metals. 
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4 . 1 3 . 4  T u n n e l  W a t e r  S a m p l i n g  

Two tunnel water samples were collected in the utility tunnel complex.  The samples were 
analyzed by STL for explosives by Method 8330, mercury by Method 7470A, and metals by 
Method 6010B.  Figure 18 details the locations where the tunnel water samples were collected, 
and Table 3-45 presents a summary of the analytical results.   
 
No explosives were detected above laboratory quantitative limits in the tunnel water samples 
collected within the utility tunnel complex. 
 
Mercury was detected above laboratory quantitative limits in one of two water samples collected 
and analyzed.  However, the detected concentration of mercury was below the MRBCA lowest 
default and the residential with clayey soil scenario levels.  The detected mercury concentration 
was 0.00025 mg/L. 
 
Lead was detected above laboratory quantitative limits and exceeded the MRBCA lowest default 
level of 0.015 mg/L in one of the tunnel water samples (TW-3).  The reported lead 
concentrations ranged between below laboratory quantitative limits to 0.14 mg/L.  Currently, no 
MRBCA level for the residential scenario has been established for this analyte. 
 
All reported concentrations of the remaining metal analytes were below the MRBCA lowest 
default level and the residential with clayey soil scenarios or below laboratory quantitative limits 
in the tunnel water samples. 
 
4 . 1 3 . 5  A i r  M o n i t o r i n g  

In September 2003, four ambient air samples were collected at two locations in the utility tunnel 
complex.  A passive vapor ambient air sample and ambient air monitoring sample were collected 
from the utility tunnels near Building 103, and a passive vapor ambient air sample and ambient 
air monitoring sample were collected from the utility tunnels near Building 104. Passive vapor 
ambient air sampling and ambient air monitoring were performed as specified for Building 102.  
 
Passive vapor ambient air samples were analyzed by Assay Technology AT Labs for mercury 
vapor by OSHA Method 140, and Table 3-11 presents the passive vapor ambient air monitoring 
results.  Ambient air monitoring samples were analyzed by Assay Technology AT Labs for 
particulate mercury by OSHA Method 145, and Table 3-11 presents the ambient air monitoring 
results. 
 
Particulate mercury was not detected above laboratory quantitative limits in the two ambient air 
monitoring samples. 
 
Reported mercury vapor concentrations were not detected above laboratory quantitative limits in 
one passive vapor ambient air sample (104T).  Sample 103T, collected from the utility tunnels 
near Building 103, contained mercury vapor concentrations above laboratory quantitative limits 
but below the OSHA PEL of 0.05 mg/m3.  The reported exposure of mercury vapor in sample 
103T was 0.0045 mg/m3. 
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4 . 1 4  C O M B I N E D  S T O R M  A N D  S A N I T A R Y  S E W E R  S Y S T E M  

Oil water separators and/or settling tanks were not identified on construction drawings or 
observed during the site investigation of the Site.  Liquid and suspended sediments flushed 
through the system during operation of Plant No. 1 most likely contained explosive compounds, 
VOCs, SVOCs, PCBs, and metals.  Much of the original combined system is still being utilized 
at the Site and some residual contaminants may exist. 
 
A total of eighteen storm sewer inlets and manholes were opened across the site in order to 
collect sediment samples from the combined storm and sanitary sewer system.  Four storm sewer 
inlets contained sufficient quantities of material suitable for laboratory analysis.  Pre-selected 
analyses for the sample collected from the storm sewer inlets included PCBs by Method 8082, 
explosives by Method 8330, mercury by Method 7471A, and metals by Method 6010B.  Figure 
19 details the locations where the sediment samples were collected, and Table 3-46 presents a 
summary of the analytical results.   
 

• Aroclor 1260 was detected in one of the four sediment samples, below the MRBCA 
levels for the construction worker and non-residential with clayey soil scenarios.  The 
reported concentration of Aroclor 1260 in sample SI-1 was 12 µg/Kg.  No other PCBs 
were detected above laboratory quantitative limits in any of the sediment samples 
collected from the storm sewer inlets. 

 
• No explosives were detected above laboratory quantitative limits in any of the 

sediment samples collected from the storm sewer inlets. 
 
• Lead was detected at a concentration of 1,900 mg/kg in sediment sample SI-4, which 

is above the MRBCA level for the non-residential with clayey soil scenario of 660 
mg/Kg.  Excluding this sample, detections of lead ranged between 14 mg/Kg and 610 
mg/Kg.  Currently, no MRBCA level has been established for the construction worker 
scenario for this analyte. 

 
• All reported concentrations of the remaining metal analytes were below the MRBCA 

levels for the construction worker and non-residential with clayey soil scenarios in the 
sediment samples collected from the storm sewer inlets. 

 
4 . 1 5  R A I L R O A D  T R A C K  S Y S T E M  

The railroad track system was utilized to transport large quantities of brass and lead stock to the 
facility and to ship assembled 0.30 caliber and 0.50 caliber ammunition from the facility.  
Contaminants associated with the railroad track system could include metals, PCBs, and SVOCs.      
 
One shallow soil sample was collected from beneath an existing railroad track system that was 
uncovered adjacent to the east side of Building 104.  Pre-selected analyses for the sample 
collected from the railroad track system included PCBs by Method 8082, SVOCs by Method 
8270C, mercury by Method 7471A, and metals by Method 6010B.  Figure 20 details the location 



P o t e n t i a l  C o n t a m i n a n t  S o u r c e s    
 

4 - 7 7  

where the shallow soil sample was collected, and Table 3-47 presents a summary of the 
analytical results.   
 

• No PCBs were detected above laboratory quantitative limits in the shallow soil 
sample collected from beneath the existing railroad track system. 

 
• Mercury was detected at a concentration of 0.029 mg/Kg, below the MRBCA levels 

for the construction worker and non-residential with clayey soil scenarios. 
 
• All reported concentrations of the remaining metal analytes were below the MRBCA 

levels for the construction worker and non-residential with clayey soil scenarios in the 
shallow soil sample. 

 
• Trace concentrations of several SVOCs were detected in the shallow soil sample.  All 

detected concentrations were below the MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios.          

 
4 . 1 6  S I T E  C O N T A M I N A N T S  S U M M A R Y  

The contaminants of concern at the Site include PCBs, explosives, TPH, cyanide, metals, 
SVOCs, and VOCs.  The following sections identify and discuss samples containing elevated 
concentrations of COCs.  In addition to the discussion below, a spreadsheet detailing 
contaminant exceedances within the various areas sampled has been prepared and is located in 
Appendix G.   
 
4 . 1 6 . 1  P C B s  

PCBs were detected at elevated concentrations in wipe, subsurface soil, and groundwater 
samples collected in Building 102 and near Buildings 108A and 108B.  All elevated 
concentrations of PCBs were in the form of Aroclor 1260.      
 
One wipe sample collected from within an elevator shaft in Building 102 contained Aroclor 1260 
at a concentration in excess of the TSCA maximum allowable concentration of 10 µg/cm2.  
Sample 102FLOOR2WS contained Aroclor 1260 at a concentration of 15 µg/cm2. 
 
One subsurface soil sample collected adjacent to Building 108A contained Aroclor 1260 in 
excess of the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  The concentration of Aroclor 1260 in sample SB1265-1 was 26,000 µg/Kg.  The 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios for 
PCBs are 21,800 µg/Kg and 7,380 µg/Kg, respectively. 
 
Aroclor 1260 was detected in excess of the MRBCA lowest default and the residential scenario 
levels in one groundwater sample collected adjacent to Building 108A.  The detected 
concentration of Aroclor 1260 in sample SB126 was 2.6 µg/L.  The MRBCA lowest default 
target level and the MRBCA level for residential scenarios are 0.0335 µg/L and 0.0524 µg/L, 
respectively. 
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Aroclor 1260 was detected in excess of the MRBCA levels for residential scenarios in one 
groundwater sample collected adjacent to Building 108B.  The detected concentrations of 
Aroclor 1260 in sample SB133 was 0.62 µg/L.   
 
4 . 1 6 . 2  M e t a l s  

Metals detected at elevated concentrations in wipe, paint, shallow soil, sediment, subsurface soil 
and water samples include antimony, arsenic, copper, lead, and mercury.  Samples with elevated 
concentrations of metals were collected from Buildings 102, 102D, 103F, 105, 105E; former 
Building 104L; and the utility tunnel complex.   
 
4.16.2.1 Antimony 

Antimony was detected in excess of the MRBCA level for the construction worker scenario in 
three sediment samples collected in the basement level of Building 103F.  Additionally, two of 
these samples contained concentrations of antimony in excess of the MRBCA level for the non-
residential with clayey soil scenario.  Detected concentrations of antimony in these samples 
ranged from 960 mg/Kg to 21,000 mg/Kg.  
 
4.16.2.2 Arsenic 

Arsenic was detected in excess of the MRBCA level for the non-residential with clayey soil 
scenario in fifteen shallow soil and sediment samples collected from Buildings 102, 102D, 103F, 
105, 105E and the utility tunnel complex.  Arsenic concentrations in these samples ranged from 
16.0 mg/Kg to 570 mg/Kg.  The MRBCA level for the non-residential with clayey soil scenario 
is 15.9 mg/Kg.  None of the detected concentrations exceeded the MRBCA level for the 
construction worker scenario of 654 mg/Kg.    
 
Arsenic was detected in excess of the MRBCA level for the residential with clayey soil scenario 
in one shallow soil sample collected from Building 104E.  The arsenic concentration in sample 
104ECSSS1 was 7.3 mg/Kg, and the MRBCA level for the residential with clayey soil scenario 
is 3.7 mg/Kg.  However, the detected concentration is below the MRBCA levels for non-
residential with clayey soil and construction worker scenarios of 15.9 mg/Kg and 654 mg/Kg, 
respectively. 
   
4.16.2.3 Beryllium 

Beryllium was detected in excess of the MRBCA level for the residential with clayey soil 
scenario in one shallow soil sample collected from Building 104E.  Shallow soil sample 
104ECSSS1 contained beryllium at a concentration of 1.5 mg/Kg.  The MRBCA level for the 
residential with clayey soil scenario for beryllium is 0.45 mg/Kg.  However, the detected 
concentration is below the MRBCA levels for non-residential with clayey soil and construction 
worker scenarios of 3.19 mg/Kg and 215 mg/Kg, respectively. 
 
4.16.2.4 Copper 

Copper was detected at reported concentrations above the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in two sediment samples collected from 
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beneath Building 102.  Sample 102D SS-13 and 102 SED-1 contained copper concentrations of 
230,000 mg/Kg and 170,000 mg/Kg, respectively.  The MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios is 102,000 mg/Kg and 38,100 mg/Kg, 
respectively.   
 
4.16.2.5 Lead 

Lead was detected at concentrations above the MRBCA post-abatement clearance level for non-
residential standards of 200 µg/ft2 for floor surfaces (or approximately 0.021 mg/Wipe) in 73 of 
84 wipe samples collected in Buildings 102, 102D, 102E, 103, 103D, 103E, 103F, 104, 104F, 
105, 105E, 105F, 110, 115, and the utility tunnel complex.  As previously discussed in Section 
3.1, it is unknown whether the nitric acid acted to soften lead-based paint which presented 
elevated concentrations in the wipe samples or if the surfaces sampled on and before July 24, 
2003 simply contained particulate with higher concentrations of lead.    
 
Four wipe samples collected from Building 104E contained lead in excess of the HUD interim 
dust lead standard for floor surfaces of 40 µg/ft2 (or approximately 0.004 mg/Wipe).  Detected 
concentrations of lead ranged from 1.021 µg/ft2  to 1,207,700 µg/ft2. 
  
Lead was detected at concentrations above the MRBCA level for the non-residential with clayey 
soil scenario in thirty-two shallow soil and sediment samples collected from Buildings 102, 
103F, 105, the utility tunnel complex, and a storm sewer inlet.  Lead concentrations in these 
samples ranged from 760 mg/Kg to 240,000 mg/Kg.  The MRBCA level for the non-residential 
with clayey soil scenario is 660 mg/Kg.  MDNR has not established a MRBCA level for the 
construction worker scenario for this analyte.   
 
Lead was detected at a concentration above the HUD threshold level for lead-based paint in a 
sample collected from the exterior surface of a water pipe located within the utility tunnel 
complex.  The sample (TUNNEL H20 PIPE PAINT) contained lead at a concentration of 15,000 
mg/Kg.  HUD defines lead-based paint as containing 0.5 percent by weight or 5,000 mg/Kg. 
 
Lead concentrations exceeded the MRBCA lowest default level of 0.015 mg/L in one tunnel 
water sample (TW-3).  The detected concentration of lead in sample TW-3 was 0.14 mg/L.   
 
4.16.2.6 Mercury 

Mercury was identified in excess of the MRBCA level for the construction worker scenario in 
one wipe sample collected from Building 102D.  Sample 102DCS CHEM FEED contained 
mercury at a concentration of 33,000 µg/Wipe.  The MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios are 630,000 µg/Kg and 21,600 µg/Kg, 
respectively.   
 
Mercury was detected at a reported concentration above the MRBCA level for the construction 
worker scenario in one subsurface soil sample collected from the area where former Building 
104L was located.  Additionally, one sediment sample collected from Building 103F contained 
mercury in excess of the MRBCA level for the construction worker scenario.  Mercury 
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concentrations in these samples ranged from 22 mg/Kg in sediment sample SS-12 to 560 mg/Kg 
in subsurface soil sample SB22. 
   
4 . 1 6 . 3  S V O C s  

SVOCs benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and 
dibenzo(a,h)anthracene were detected at elevated concentrations in shallow soil and sediment 
samples collected in Buildings 102, 103F, 105 and from one subsurface soil sample collected 
from SB105-3.  Additionally, bis(2-ethylhexyl) phthalate was detected at elevated concentrations 
in two sump water samples collected from within Building 105 and 105E.  

 
4.16.3.1 Benzo(a)anthracene  

The PAH compound benzo(a)anthracene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one shallow soil sample 
(102CSSS104) and two sediment samples (102D SS-9 and 105 SS-1) collected from Buildings 
102 and 105.  The concentrations of benzo(a)anthracene in samples 102CSSS104, 102D SS-9, 
and 105 SS-1 were 48,000 µg/Kg, 180,000 µg/Kg, and 32,000 µg/Kg, respectively.  The 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios are 
1,190,000 µg/Kg and 21,100 µg/Kg, respectively.   
 
4.16.3.2 Benzo(b)fluoranthene  

The PAH compound benzo(b)fluoranthene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one shallow soil sample 
(102CSSS104) and three sediment samples (102D SS-9, 102D SS-11, and 105 SS-1) collected 
from Buildings 102 and 105.  The concentrations of benzo(b)fluoranthene in samples 
102CSSS104, 102D SS-9, 102D SS-11, and 105 SS-1 were 50,000 µg/Kg, 190,000 µg/Kg, 
33,000 µg/Kg, and 29,000 µg/Kg respectively.  The MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios are 1,160,000 µg/Kg and 21,100 µg/Kg, 
respectively.   
 
4.16.3.3 Benzo(a)pyrene   

The PAH compound benzo(a)pyrene was detected at reported concentrations above the MRBCA 
level for the non-residential with clayey soil scenario in four shallow soil samples (102CSSS104, 
102CSSS105, 102CSSS108, and 112CSSS1), seven sediment samples (102D SS-8, 102D SS-9, 
102D SS-10, 102D SS-11, 102D SS-13, 102D SS-14, and 105 SS-1), and one subsurface soil 
sample (105-3) collected from Buildings 102, 103F, and 105.  Additionally, sediment sample 
102D SS-9 contained benzo(a)pyrene in excess of the MRBCA level for the construction worker 
scenario.  The concentrations of benzo(a)pyrene in samples 102CSSS104, 102CSSS105, 
102CSSS108, 112CSSS1, 102D SS-8, 102D SS-9, 102D SS-10, 102D SS-11, 102D SS-13, 102D 
SS-14, and 105 SS-1, and 105-3 were 42,000 µg/Kg, 6,200 µg/Kg, 2,200 µg/Kg, 9,000  µg/Kg, 
7,800 µg/Kg, 150,000 µg/Kg, 2,600 µg/Kg, 26,000 µg/Kg, 4,800 µg/Kg, 8,900 µg/Kg, 26,000 
µg/Kg, and 3,700 µg/Kg, respectively.  The MRBCA levels for the construction worker and non-
residential with clayey soil scenarios are 119,000 µg/Kg and 2,110 µg/Kg, respectively.   
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4.16.3.4 Indeno(1,2,3-cd)pyrene    

The PAH compound indeno(1,2,3-cd)pyrene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one sediment sample (102D 
SS-9) collected from Building 102.  The concentrations of indeno(1,2,3-cd)pyrene in samples 
102D SS-9 was 76,000 µg/Kg.  The MRBCA levels for the construction worker and non-
residential with clayey soil scenarios are 724,000 µg/Kg and 12,800 µg/Kg, respectively. 
 
4.16.3.5 Dibenzo(a,h)anthracene     

The PAH compound dibenzo(a,h)anthracene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one shallow soil sample 
(102CSSS104) and five sediment samples (102D SS-8, 102D SS-9, 102D SS-11, and 102D SS-
14, and 105 SS-1) collected from Buildings 102 and 105.  The concentrations of 
dibenzo(a,h)anthracene in samples 102CSSS104, 102D SS-8, 102D SS-9, 102D SS-11, and 
102D SS-14 were 4,000 µg/Kg, 3,500 µg/Kg, 24,000 µg/Kg, 5,100 µg/Kg, 2,200 µg/Kg, and 
6,300 µg/Kg, respectively.  The MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios are 119,000 µg/Kg and 2,110 µg/Kg, respectively. 
   
4.16.3.6 Bis(2-ethylhexyl) phthalate      

The compound bis(2-ethylhexyl) phthalate was detected at reported concentrations above the 
MRBCA lowest default level of 0.006 mg/L in two sump water samples collected from 
Buildings 105 and 105E.  Samples 105SUMPH2O and 105ESUMP contained concentrations of 
bis(2-ethylhexyl) phthalate of 11 µg/L and 23 µg/L, respectively.   



 

 

5 .0  GROUNDWATER  PATHWAY 

5 . 1  S I T E  G E O L O G Y  

5 . 1 . 1  S o i l s  

The soils beneath the Site are comprised largely of a thin layer of yellowish-brown silty clay fill 
material overlying native loess silts and clays.  Traces of fine/medium sand and gravel were 
found at depth during direct-push operations.  Varying quantities of sand and gravel were 
identified intermixed with silts and clays in lenses and layers throughout the depths investigated.  
Soils encountered during crawl space sampling activities appeared to be yellowish-brown silty 
clay fill material with medium to high moisture content.      
 
Prior to development the Site had a natural grade sloping from west to east.  Historical aerial 
photographs and topographic maps indicate a change in elevation of approximately 40 feet from 
the west side of the Site (near Goodfellow Boulevard) to the east side of the Site.  During 
original development of the Site for Plant No. 1, soils were excavated from the western portion 
of the Site and placed as fill on the eastern portion of the Site.  This mass grading was completed 
to allow all production buildings and support buildings to be built at approximately the same 
elevation and to allow rail access to the Site.   
 
5 . 1 . 2  B e d r o c k  

Early Pennsylvanian-age rocks of the Marmaton and Cherokee Groups make up the bedrock 
beneath the Site and are thought to be approximately 100 feet thick (Reference 32).  Underlying 
the Pennsylvanian-age rocks are the Mississippian-age rocks of the St. Genevieve Limestone, 
followed by the St. Louis Limestone formations.    
 
The St. Louis area has a monocline structure that gently dips to the northeast.  The structural 
attitude of the beds results from the compressional, tensional, and uplifting forces, which created 
a series of faults and fractures evidenced by anticlinal, synclinal, and fault zone structures  
located in the area (Reference 25).  The Federal Center is located approximately 1.5 miles east of 
the Cheltenham Syncline and approximately 2.5 and 5 miles west of the Florissant Dome and the 
St. Louis Fault Zone, respectively. 
 
Shale was encountered, in several borings during direct-push activities, at a depths ranging from 
approximately 12 to 26 feet bgs.  Borings in which shale was identified (SB24, SB25, SB26, 
SB33, and SB41) were located on the western portion of the Site.  Based on this information, it is 
anticipated that the shale formation slopes from west of east across the Site. 
    
5 . 2  S I T E  H Y D R O L O G Y  

Water was identified in sixteen borings (SB109-SB112, SB116, SB118, SB119, SB121, SB122, 
SB126, SB127, SB129, SB130, and SB132-SB134) advanced by direct-push equipment.  Water 
levels measured in temporary piezometers installed in these borings ranged from 7.26 to 23.90 
feet bgs.   



 

 

Free water was also encountered during crawl space soil sampling activities in several locations 
in Building 103F.  Water was encountered from 12 to 18 inches bgs in areas where soil samples 
collected near process piping.  Additionally, groundwater was observed entering areas of the 
utility tunnel system.     
 
Groundwater flow direction was established for this area during a PA/SI completed at a site 
adjacent to the Federal Center.  TapanAm Associates established a groundwater flow direction 
towards the east and northeast at a site located on the west side of Goodfellow Boulevard in a 
2001 investigation (Reference 25).  The direction was based on potentiometric water level data 
collected from temporary piezometers.  Based on the potentiometric water level data collected 
from the temporary monitoring points on October 11, 2006, the groundwater flow direction 
appears to be towards the northeast.  Groundwater sampled during the October 2006 field 
activities at the Federal Center was observed to be of very limited quantity, and the majority of 
the monitoring points were dry at the end of sampling.           
 
Regionally, groundwater of any volume and quality is found primarily in fractures, solution 
cavities, and along bedding planes of the Mississippian limestone strata that lie beneath the 
younger Pennsylvanian rocks.  Generally, the Pennsylvanian shales of this area are relatively 
impermeable, and yield very little water.  However, the Cherokee Formation is an exception, 
which may contain small amounts of groundwater in the thin sandy shales and sandstone units 
that comprise this formation (Reference 25).   
 
It is expected that groundwater derived from the Cherokee Formation could be encountered at a 
depth of approximately 80 to 120 feet beneath the surface in the area of the Federal Center.  
Additionally, it is likely that one or more perched systems exist, although these systems are 
expected to be quite thin and very poor producers.  Groundwater wells in the St. Louis area 
(Mississippian rock units) are classified as low producers with an average yield of less than 50 
gallon per minute.       
 
5 . 3  T A R G E T S  

The shallow groundwater aquifer at the Site appears to be of limited quantity and is not currently 
used as a drinking water source.  Furthermore, due to its limited quantity, future development 
appears impractical.   
   
The MDNR was contacted to determine the locations of wells located within a 4-mile radius of 
the Site (see Appendix D).  There were no domestic, heat pump, or irrigation wells located 
within this radius.  One well, with an “unidentified” use is located within two to three miles of 
the Site (see Figure 21).  The well, with an unspecified depth, is located at 1390 Ferguson Road 
and is owned by Southwestern Bell.  It is identified in the MDNR database as “reconstructed.”  
The owner also has a monitoring well located at the same address, so it assumed that this well is 
a monitoring well (Reference 33). 
 
There are no public drinking wells or wellhead protection areas within a 4-mile radius of the 
Site.  All drinking water within a five mile radius of the Site is provided by the city water 
supplies.  City water supplies are developed from the Missouri River and Mississippi River at 



 

 

collection intakes upgradient of the Site (see Section 6.2.2.3).  Additionally, no wells used for 
irrigation of commercial food crops, for irrigation of commercial forage crops, or for livestock 
watering were identified within a 4-mile radius of the Site. 
 
5 . 4  A N A L Y T I C A L  R E S U L T S  

Laboratory analysis of fifteen groundwater samples was completed for PCBs, TPH-DRO, and 
TPH-GRO.  The groundwater samples were collected adjacent to the main transformer buildings 
(Buildings 108A and 108B) and in an area where former USTs and a fueling pump island were 
located (Building 115).  
 
Aroclor 1260 was detected in excess of the MRBCA lowest default and the residential scenario 
levels in one groundwater sample collected adjacent to Building 108A and in one groundwater 
sample collected adjacent to 108B.  The detected concentrations of Aroclor 1260 in samples 
SB126 and SB133 were 2.6 µg/L and 0.62 µg/L, respectively.  The MRBCA lowest default 
target level and the MRBCA level for residential scenarios (domestic water use) are 0.0335 µg/L 
and 0.0524 µg/L, respectively. 
 
THP-DRO and TPH-GRO were not identified in excess of MRBCA lowest default levels in any 
of the groundwater samples collected in the area of Buildings 115 and 108A. 
 
5 . 5  C O N C L U S I O N S  

There is considered to be a minimal risk to resident and non-resident populations from this 
pathway.  This is based on the Site geology and hydrogeology characteristics and regional water 
use.  Shallow groundwater aquifers are not utilized for any purpose at the Site, due to the limited 
quality and quantity of the groundwater, and future use is not anticipated.  The Federal Center is 
connected to city water supplies, as are all surrounding residences and business.  Only one well 
believed to be a monitoring well was identified within the search radius.  PCBs are relatively 
insoluble, and the concentrations detected in the samples from the borings near Buildings 108A 
and 108B may have been associated with suspended sediment in the groundwater samples.   
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6 .0  SURFACE  WATER  PATHWAY 

6 . 1  S I T E  C O N D I T I O N S  

Surface water pathways at the Site include surface water runoff, water within the combined 
sanitary/storm sewer lines, and water within the tunnel system.  Because of the City of St. Louis 
combined sanitary and storm sewer system in the area, the collected water only discharges 
directly to surface water during heavy precipitation events.  Both surface water and sediment 
samples were collected to evaluate the release of hazardous substances to the surface water 
pathway.  
 
6 . 2  T A R G E T S  

In excess of 85 percent of the Site is covered by paved parking areas, paved access roads, and 
buildings.  The remaining area is landscaped with sod, small plants, shrubs, and trees.  The 
surface elevation on the Site ranges from approximately 580 feet above mean sea level (msl) 
near the western Site boundary to approximately 550 feet msl near the eastern Site boundary 
(Reference 7).  Surface water flowing from the area of the Site is directed towards the east to the 
Mississippi River by engineered channels and drainage-ways.    
 
6 . 2 . 1  S u r f a c e  W a t e r  R u n o f f    

Overland drainage from the Site generally flows toward the east into onsite storm water inlets.  A 
review of the sewer system plans at the Site indicates the complex is serviced by a combined 
sanitary/storm sewer system both on and off the property.  The sewer exits the Site at three 
locations (on the north near Building 104, on the south near Building 122, and on the east near 
Building 105).  The combined sanitary/storm sewer system is operated by the Metropolitan 
Sewer District (MSD) of St. Louis. 
 
The Site is located in MSD’s Bissell Point service area (Reference 34).  The Bissell Point plant is 
located at 10 East Grand Avenue, which is approximately 4 miles southeast of the Site (see 
Figure 22).  The plant has been in operation since 1970 and treats an average of 139 million 
gallons per day.  Treated wastewater is discharged into the Mississippi River; sludge is disposed 
by incineration (Reference 35).        
 
Therefore, surface water exiting the Site would be subject to treatment prior to being released 
into surface water drainage (except during heavy precipitation events, when runoff would be 
highly diluted).  The MSD adopted Ordnance 8472 on August 11, 1982, which defines 
acceptable concentrations of specific pollutants discharged into the combined sanitary/storm 
sewer systems (Reference 36).   
 
During heavy rains, the Bissell Point treatment facility lacks the capacity to treat all of the water 
that is collected and transported through the combined sewer systems.  During these events, 
combined waste and storm water are discharged untreated directly into surface waters.  There are 
208 combined sewer outfalls in MSD’s service area.  The combined sewer outfalls discharge to 
the Mississippi River, River Des Peres and their tributaries (Reference 37). 
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6 . 2 . 2  S u r f a c e  W a t e r  T a r g e t s  

Potential surface water targets include surface water bodies, watersheds, drinking water intakes, 
wetlands, and other sensitive environments.  Potential targets are discussed below: 
 
6.2.2.1 Surface Water Bodies 

The Mississippi River is located three miles east of the Site and is the primary recipient of 
surface water leaving the Site either through the Bissell Point treatment plant or MSD’s 
combined sewer outfalls.  Much of the 35 mile length of the Mississippi River between the 
Meramec and the Missouri Rivers serves as a major commercial barge staging area and 
transportation corridor for the upper Midwest.  The Mississippi River is classified as a Class P 
watercourse by the State of Missouri and its use designations are irrigation, wildlife water, 
human health protection (fish consumption and secondary contact recreation), aquatic life 
protection, industrial use, drinking water supply, boating and canoeing (Reference 38).  The 
Mississippi River is on the 303(d) list for Chordane and PCBs in fish with the source of 
impairment being both point and nonpoint sources (Reference 39).  The 15-mile target distance 
is provided on Figure 22.  
 
The average annual Mississippi river flow rate past St. Louis is 199,000 cubic feet per second for 
the water years 1932 – 2006.  The most recent value is 257,000 cubic feet per second on March 
6, 2007 (Reference 40). 
 
Recreational fishing is likely to occur on the Mississippi River within the first 13 miles 
downstream of the confluence where the surface water sourced from the Site enters the 
Mississippi River (total represents 15 miles downstream of the Site).  Several public access sites 
can be found on the Mississippi river in the St. Louis Region; however, only one is located 
within the 15 mile target distance at North Riverfront Park.  Aquatic species commonly caught 
include Blue, Channel, and Flathead catfish; Freshwater drum; and Sturgeon (Reference 41).   
 
Four additional surface water bodies are located near the Site: 
 

• Fairgrounds Park:  This 131-acre park is located 2.7 miles southeast of the Site and 
contains a 9-acre lake that is stocked for fishing (Reference 42). 

 
• O’Fallon Park:  This 126-acre park is located 2.6 miles east southeast of the Site and 

contains a 5-acre lake that is stocked for fishing (Reference 42). 
 
• Forest Park:  This park is located 3.7 miles southwest of the Site and contains a river-

like water system that runs from Jefferson Lake in the southeast corner of the park to 
the Cascades in the western end of the park.  Boating and fishing are the primary 
activities on the lakes.  The River des Peres runs underneath Forest Park.  The river 
was encased in concrete pipes in the 1920’s and is isolated from the park’s water 
bodies (Reference 42). 

 
• Engleholm Creek and the River des Peres:  Engleholm Creek is a tributary of the 

River des Peres is located approximately 2 miles west of the Site.  The creek joins the 
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River des Peres approximately 3 miles southwest of the Site.  More information on 
the River des Peres is provided below.  

 
6.2.2.2 Watersheds 

There are nine major watersheds in the St. Louis region.  Nested within these watersheds are 
smaller, sub-watersheds.  All of these watersheds ultimately drain to the Mississippi River 
(Reference 43).  The Site is located in the Cahokia Creek (Illinois) – Joachim Creek (Missouri) 
watershed (Hydrologic Unit Code – 07140101) and the River des Peres 2 sub-watershed 
(Hydrologic Unit Code – 07140101070003) (Reference 44).  
 
The River des Peres watershed encompasses a 114 square-mile area.  The river extends 
approximately 20 miles through St. Louis County and the City of St. Louis and generally flows 
south.  For most of its length, the River des Peres is a cement, channelized stormwater ditch.  
Part of the river runs underground below Forest Park (see above), where it becomes part of the 
combined sanitary/storm sewer system. The river resurfaces before it reaches the Mississippi 
River, and dry weather flow is treated through the MSD’s Lemay Wastewater Treatment Plant 
before being discharged to the Mississippi River on the south side of the City of St. Louis, 
approximately 11 miles south of the Site (Reference 45).  
 
Much of the river is unclassified because it only flows during storm events and does not maintain 
pools that would support aquatic life.  The river is on the 303(d) list for low dissolved oxygen 
with the source of impairment being urban nonpoint sources.  The final 2.5 miles of the river 
(above its confluence with the Mississippi River) is classified as a Class C and P watercourse by 
the State of Missouri and its use designations are wildlife watering and aquatic life protection 
(Reference 38). 
 
A St. Louis city park, Willmore Park, is located on the bank of the River des Peres near the 
confluence with the Mississippi.  The park has two lakes stocked for fishing, but the lakes are not 
fed by the River des Peres (Reference 42).  
 
6.2.2.3 Public Drinking Water Intakes 

There is one public drinking water surface intake within 15 river miles downstream of the Site.  
The remaining public water supply intakes serving the St. Louis Metropolitan area are located 
upstream on the Missouri or Mississippi Rivers.   
 
The City of St. Louis Water Division maintains two water treatment plants that draw water from 
the area's two main rivers.  The Chain of Rocks Plant is located on the Mississippi River about 
eleven miles north of the center of the City and about five miles south of the confluence of the 
Missouri and Mississippi Rivers.  The Howard Bend Treatment Facility is located on the 
Missouri River, 37 river miles above the confluence of the Missouri and Mississippi Rivers and 
15 miles west of the City limits in Chesterfield.  The intakes are located 6.5 miles northeast and 
16 miles west of the Site, respectively (Reference 46). 
 
Drinking water for the City of East St. Louis is supplied by the Illinois American Water 
Company (IAWC) East St. Louis Division community water supply.  This facility draws water 
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from the Mississippi River through one surface water intake located at river mile 180.6, which is 
approximately 2.5 river miles downstream of the Bissell Point treatment facility or 5.5 river 
miles downstream of the Site (see Figure 22) (Reference 47).  The supply provides an average of 
approximately 40.8 million gallons per day to 25,886 service connections with an estimated 
population of 239,683 persons in St. Clair and Monroe Counties.  Illinois entities purchasing 
water from IAWC-East St. Louis include Cahokia, Caseyville, Columbia, Commonfields of 
Cahokia, O’Fallon, Millstadt, Waterloo, John Deshields Federal Housing Complex, 
Southwestern Illinois Correctional Center, and Scott Air Force Base (Reference 48). 
 
There were no additional surface water intakes identified for irrigation of commercial food or 
forage crops, for watering of livestock, or for use in commercial food preparation. 
 
6 . 2 . 3  W e t l a n d s  

The Site is not located within a flood plain and there are no wetlands at the Site.  Wetlands 
downstream of the Site are located on the Illinois bank of the Mississippi River for 11 miles of 
the downstream target distance.  As shown in Figure 23, wetlands consist of primarily: 
 

• Inland forested wetland. 
• Inland herbaceous wetland. 
• Inland shrub swamp (Reference 49). 

 
6 . 2 . 4  S e n s i t i v e  E n v i r o n m e n t s   

There are no known threatened or endangered species habitats on Site (see Appendix E).  The 
Missouri Department of Conservation (MDC) has no heritage records for the segment of the 
Mississippi River from the south tip of Mosenthein Island downstream to the Jefferson Barracks 
Bridge, but the Pallid Sturgeon and Bald Eagle are federal and state species of concern that are 
present throughout this part of the Mississippi River.  Two additional species being tracked by 
the state, but not on the endangered species list, which occur in the Mississippi within the target 
region include the Ghost Shiner (Notropis buchanani) and Mooneye (Hiodon tergisus).  
Peregrine falcons (endangered state status) are present within a close enough range of the Site to 
potentially have occupied nest sites (Reference 50).  
 
No recreational or commercial fisheries were identified along the 15-mile target distance. 
  
6 . 3  S A M P L E  L O C A T I O N S  

Surface water and sediment samples were collected from storm sewer inlet boxes and from within 
the tunnel complex.  Four sediment samples were collected from storm sewer inlet boxes that were 
identified in close proximity to former powder storage and handling areas and near Building 103F 
(previously designated Building 112).  These sediment samples were analyzed for PCBs, metals, 
and explosives.  Tunnel water was collected at two locations and tunnel sediment was collected at 
nine locations within the complex.  Sump water samples were collected from three locations within 
Buildings 105, 105E, and 105F.  Sample locations within the tunnels and Buildings 105, 105E, and 
105F were selected near areas known to be utilized for powder storage and handling and from an 
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area downgradient of Building 103F.  The water and sediment samples were analyzed for PCBs, 
explosives, metals, and SVOCs.   
 
Numerous attempts were made to collect sediment from combined storm/sanitary sewer lines.  
However, in all cases there was not enough sediment at the sampling point to complete a sample.  
A total of fourteen sampling sites were accessed and inspected for possible sample collection.  
Recent precipitation and wastewater generated at the Site appeared to have removed all light 
sediments from the system.  Moderate flow was noted in the system during the inspection.  A 
representative with Bob Holtz Services, a subcontracted maintenance group at the Federal 
Center, stated that the combined storm/sanitary sewer lines were cleaned in October 2003 with a 
high pressure fire hose (Reference 51).        
 
6 . 4  A N A L Y T I C A L  R E S U L T S      

6 . 4 . 1  M e t a l s   

Laboratory analysis of sediments collected from storm sewer inlet boxes identified lead in excess 
of the MRBCA level for the non-residential with clayey soil scenario of 660 mg/Kg in one of the 
four sediment samples.  Reported lead concentrations in the storm sewer sediment samples 
ranged from 14 mg/Kg to 1,900 mg/Kg.   
 
Arsenic was detected above the MRBCA level for non-residential with clayey soil scenario of 
15.9 mg/Kg in two sediment samples collected from within the utility tunnel system.  The 
samples (TS-1, and TUNNEL SUMP 1) contained arsenic ranging from 16 mg/Kg to 34 mg/Kg. 
 
Lead was detected above the MRBCA level for the non-residential with clayey soil scenario of 
660 mg/Kg in seven sediment samples collected from the utility tunnel system.  Detected 
concentrations of lead in excess of the MRBCA level for the non-residential with clayey soil 
scenario ranged from 1,800 mg/Kg to 8,300 mg/Kg.   
 
Lead was detected above the MRBCA lowest default level of 0.015 mg/L in one tunnel water 
sample (TW-3).  The reported lead concentration in TW-3 was 0.14 mg/L.   
 
6 . 4 . 2  S V O C S  

Two sump water samples contained bis(2-ethylhexyl)phthalate at concentrations in excess of the 
MRBCA lowest default level of 0.006 mg/L.  The detected concentrations of bis(2-
ethylhexyl)phthalate in samples 105SUMPH2O and 105ESUMP were 0.011 mg/L and 0.023 
mg/L, respectively.   
 
6 . 5  C O N C L U S I O N S  

Arsenic, lead, and the SVOC bis(2-ethylhexyl)phthalate were identified above MRBCA 
screening levels in sediment and water samples colleted from storm sewer inlets, tunnel sediment 
samples, tunnel water samples, and sump water samples.    
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Lead and arsenic are hazardous materials and were identified in significant concentrations in 
sediment and water samples collected from the tunnel complex and the storm sewer system.  In an 
effort to identify the source of the lead identified in tunnel sediments and water, paint samples 
were collected on water piping and electrical conduit within the utility tunnels and were submitted 
for laboratory analysis.  Lead was identified within the paint samples at concentrations ranging 
from 4,500 mg/Kg to 15,000 mg/Kg.  Based on the condition of the paint; concentration of lead 
within the paint; and location of the utility lines within the tunnels; it is suspected that the source 
of the lead detected in the tunnel sediments and water is the paint covering water lines and 
electrical conduit.  However, it is also possible that migration of lead is occurring from impacted 
sediment and soil found in the basement and crawl space levels of the building, into the tunnels. 
 
MSD Ordnance 8472 states that the maximum allowable concentration of lead within water 
discharged into the MSD system is 0.4 mg/l.  As previously mentioned the lead concentration 
identified in tunnel water sample TW-3 was 0.14 mg/l, which is within the threshold limit 
defined in MSD Ordinance 8472.  
 
The SVOC bis(2-ethylhexyl)phthalate, identified in excess of the MRBCA lowest default level in 
two sump water samples, could be a residual contaminant sourced from the production of 
munitions or it could be from building mechanical or electrical equipment.  Bis(2-
ethylhexyl)phthalate is used in many different processes and applications.  These include hydraulic 
fluid and as a dielectric fluid utilized in electrical capacitors (Reference 52).  Trace concentrations 
of bis(2-ethylhexyl)phthalate were also identified in two of fifteen shallow soil and sediment 
samples collected from the basement and crawl space level of Buildings 105 and 105F.    
 
Surface water and any suspended sediment leaving the Site are collected and treated by the 
storm/sanitary sewer system of St. Louis MSD, except during heavy precipitation events that 
result in flows that exceed the capacity of the wastewater treatment plant.  Although a portion of 
the untreated combined sewer flow is discharged directly to the Mississippi River during these 
events, the concentrations of contaminants discharged are also diluted.  Potential targets within 
the 15-mile radius include one drinking water surface intake, recreational fishing, and potential 
habitat of the Pallid Sturgeon and Bald Eagle, however, potential impact on that area in the event 
of a release from the Site is relatively minimal due to treatment and/or dilution that would occur 
prior to release.  
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7 .0  SOI L  EXPOSURE  PATHWAY 

7 . 1  S I T E  C O N D I T I O N S  

The soil exposure pathway accounts for contact with in-place hazardous substances at the Site 
rather than migration of substances from the Site (air or groundwater pathway).  The perimeter of 
the Site is fenced with a 7-foot tall chain-link fence.  Access to the Site is controlled at a main 
gate (west side of the Site adjacent to Goodfellow Boulevard) and a secondary gate (east side of 
the Site adjacent to Mc Nair Street).  Approximately 85 percent of the facility consists of paved 
parking and access roads or is occupied by buildings.  The remaining area is landscaped with 
sod, small plants, shrubs, and trees.   
 
As discussed in Section 5, the local geology consists of existing soils and backfill materials at 
varying depths.  According to historical aerial photographs, the Site was subject to mass grading 
operations during development of the SLOP complex.  In general, fill depth increases from west 
to east across the Site.  Filling was completed to facilitate the construction of buildings at similar 
elevations and to provide rail access to the Site.  Standing water or areas exhibiting wetland 
characteristics were not observed at the Site during the PA or during field activities for this SI. 
 
7 . 2  T A R G E T S  

Due to the presence of the security fence and gate system, targets have been separated into two 
distinct groups.  These target groups are resident and non-resident populations.  There are no 
environmental targets due to the fence and the fact that the Site is in an urban environment with 
no known threatened or endangered species habitats on Site.  Resource targets are also excluded 
due to the fence and urban environment.  There are no wetlands within two miles of the Site.     
 
7 . 2 . 1  R e s i d e n t  P o p u l a t i o n  

The resident population primarily consists of office workers, maintenance and security 
personnel, and children enrolled at the child care center.  However, temporary personnel 
including delivery personnel, subcontracted construction personnel and/or other persons entering 
the Site are considered resident populations.  As previously discussed, receptors evaluated 
included workers, construction workers, and children at the child care center. 
 
7 . 2 . 2  N o n - R e s i d e n t  P o p u l a t i o n  

The non-resident population consists of people living and working in areas surrounding the Site.  
As previously mentioned, the Site is surrounded by commercial and light industrial facilities on 
all sides.  The nearest residence is located approximately 500 feet west of the southwest corner 
of the Site.  A review of a 1998 aerial photograph indicated approximately 200 houses are 
located within 1,000 feet of the Site.  Population statistics for the area indicate that 
approximately 2,100 persons live within ¼ mile of the Site (Reference 15).  
 
No schools are located within 200 feet of the Site (Reference 53).  The closest facilities include 
the City of St. Louis Job Corps, run by the U.S. Department of Labor (DOL) and the Normandy 
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Technical School, run by the Normandy School District.  Both schools share the same building, 
which is located approximately 900 feet west of the Site. 
 
7 . 3  S O I L  S A M P L I N G        

Surface, subsurface and composite soil samples were collected at various depths from sampling 
points and direct-push borings across the Site.  Soil sample locations were selected based on 
proximity to areas potentially impacted from a release of hazardous substances and to areas 
where potential on-Site receptor populations are located.  Potential sources of concern are listed 
in Section 4.0.  
 
Four background soil samples were collected from areas surrounding the Site.  Background soil 
samples were collected at St. Vincent Park approximately two miles west of the Site; at the 89th 
Army Reserve Center located immediately west of Goodfellow Boulevard; at Schnucks Plaza 
located approximately one mile southeast of the Site; and form a vacant lot near the intersection 
of Clara Avenue and Hebert Street located approximately three-quarters of a mile south of the 
Site. 
 
7 . 4  A N A L Y T I C A L  R E S U L T S  

7 . 4 . 1  P C B s  

One subsurface soil sample collected adjacent to Building 108A contained Aroclor 1260 in 
excess of the MRBCA levels for the construction worker and non-residential with clayey soil 
scenarios.  The concentration of Aroclor 1260 in sample SB1265-1 was 26,000 µg/Kg.  The 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios for 
PCBs are 21,800 µg/Kg and 7,380 µg/Kg, respectively. 
 
7 . 4 . 2  M e t a l s  

Antimony was detected in excess of the MRBCA level for the construction worker scenario in 
three sediment samples collected in the basement level of Building 103F.  Additionally, two of 
these samples contained concentrations of antimony in excess of the MRBCA level for the non-
residential with clayey soil scenario.  Detected concentrations of antimony in these samples 
ranged from 960 mg/Kg to 21,000 mg/Kg.  
 
Arsenic was detected in excess of the MRBCA level for the non-residential with clayey soil 
scenario in fifteen shallow soil and sediment samples collected from Buildings 102, 102D, 103F, 
105, 105E, and the utility tunnel complex.  Arsenic concentrations in these samples ranged from 
16.0 mg/Kg to 570 mg/Kg.  The MRBCA level for the non-residential with clayey soil scenario 
is 15.9 mg/Kg.  None of the detected concentrations exceeded the MRBCA level for the 
construction worker scenario of 654 mg/Kg.    
 
As previously discussed, analytes detected in the vicinity of the child care center were evaluated 
using the MRBCA residential with clayey soil scenarios.  Arsenic and beryllium were detected 
above the MRBCA levels for the residential with clayey soil scenario (surface soil) in sample 
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104ECSSS1.  Arsenic was detected at a concentration of 7.3 mg/Kg and beryllium was detected 
at a concentration of 1.5 mg/Kg.  The MRBCA levels are 3.7 mg/Kg and 0.737 mg/Kg, 
respectively.  This sample was collected in a crawl space beneath the building.  The detected 
concentrations are below the MRBCA levels for non-residential with clayey soil and 
construction worker scenarios of 15.9 mg/Kg and 654 mg/Kg for arsenic and 3.19 mg/Kg and 
215 mg/Kg for beryllium, respectively. 
 
Copper was detected at reported concentrations above the MRBCA levels for the construction 
worker and non-residential with clayey soil scenarios in two sediment samples collected from 
Building 102.  Sample 102D SS-13 and 102 SED-1 contained copper concentrations of 230,000 
mg/Kg and 170,000 mg/Kg, respectively.  The MRBCA levels for the construction worker and 
non-residential with clayey soil scenarios is 102,000 mg/Kg and 38,100 mg/Kg, respectively.   
 
Lead was detected at concentrations above the MRBCA post-abatement clearance level for non-
residential standard of 200 µg/ft2 for floor surfaces in 73 of 84 wipe samples collected in 
Buildings 102, 102D, 102E, 103, 103D, 103E, 103F, 104, 104F, 105, 105E, 105F, 110, 115, and 
the utility tunnel complex.  Lead was detected in excess of the HUD Interim Dust Lead Standard 
for floor surfaces of 40 µg/ft2 in four wipe samples collected in Building 104E.  Paint chip 
analysis has indicated the presence of lead-based paint at the Site, and it is unknown whether the 
nitric acid acted to soften lead-based paint which presented elevated concentrations in the wipe 
samples or if the surfaces sampled on and before July 24, 2003 simply contained particulate with 
higher concentrations of lead.   
 
Lead was detected at concentrations above the MRBCA level for the non-residential with clayey 
soil scenario in thirty-two shallow soil and sediment samples collected from Buildings 102, 
103F, 105, the utility tunnel complex, and a storm sewer inlet.  Lead concentrations in these 
samples ranged from 760 mg/Kg to 240,000 mg/Kg.  The MRBCA level for the non-residential 
with clayey soil scenario is 660 mg/Kg.  MDNR has not established a MRBCA level for the 
construction worker scenario for this analyte.   
 
Mercury was detected at a reported concentration above the MRBCA level for the construction 
worker scenario in one subsurface soil sample collected from the area where former Building 
104L was located.  Additionally, one sediment sample collected from Building 103F contained 
mercury in excess of the MRBCA level for the construction worker scenario.  Mercury 
concentrations in these samples ranged from 22 mg/Kg in sediment sample SS-12 to 560 mg/Kg 
in subsurface soil sample SB22. 
 
7 . 4 . 3  S V O C S  

The PAH compound benzo(a)anthracene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one shallow soil sample 
(102CSSS104) and two sediment samples (102D SS-9 and 105 SS-1) collected from Buildings 
102 and 105.  The concentrations of benzo(a)anthracene in samples 102CSSS104, 102D SS-9, 
and 105 SS-1 were 48,000 µg/Kg, 180,000 µg/Kg, and 32,000 µg/Kg, respectively.  The 
MRBCA levels for the construction worker and non-residential with clayey soil scenarios are 
1,190,000 µg/Kg and 21,100 µg/Kg, respectively.   
   



S o i l  E x p o s u r e  P a t h w a y    
 

7 - 4  

The PAH compound benzo(b)fluoranthene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one shallow soil sample 
(102CSSS104) and three sediment samples (102D SS-9, 102D SS-11, and 105 SS-1) collected 
from Buildings 102 and 105.  The concentrations of benzo(b)fluoranthene in samples 
102CSSS104, 102D SS-9, 102D SS-11, and 105 SS-1 were 50,000 µg/Kg, 190,000 µg/Kg, 
33,000 µg/Kg, and 29,000 µg/Kg respectively.  The MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios are 1,160,000 µg/Kg and 21,100 µg/Kg, 
respectively.   
 
The PAH compound benzo(a)pyrene was detected at reported concentrations above the MRBCA 
level for the non-residential with clayey soil scenario in four shallow soil samples (102CSSS104, 
102CSSS105, 102CSSS108, and 112CSSS1), seven sediment samples (102D SS-8, 102D SS-9, 
102D SS-10, 102D SS-11, 102D SS-13, 102D SS-14, and 105 SS-1), and one subsurface soil 
sample (105-3) collected from Buildings 102, 103F, and 105.  Additionally, sediment sample 
102D SS-9 contained benzo(a)pyrene in excess of the MRBCA level for the construction worker 
scenario.  The concentrations of benzo(a)pyrene in samples 102CSSS104, 102CSSS105, 
102CSSS108, 112CSSS1, 102D SS-8, 102D SS-9, 102D SS-10, 102D SS-11, 102D SS-13, 102D 
SS-14, and 105 SS-1, and 105-3 were 42,000 µg/Kg, 6,200 µg/Kg, 2,200 µg/Kg, 9,000  µg/Kg, 
7,800 µg/Kg, 150,000 µg/Kg, 2,600 µg/Kg, 26,000 µg/Kg, 4,800 µg/Kg, 8,900 µg/Kg, 26,000 
µg/Kg, and 3,700 µg/Kg, respectively.  The MRBCA levels for the construction worker and non-
residential with clayey soil scenarios are 119,000 µg/Kg and 2,110 µg/Kg, respectively.   
 
The PAH compound indeno(1,2,3-cd)pyrene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one sediment sample (102D 
SS-9) collected from Building 102.  The concentrations of indeno(1,2,3-cd)pyrene in samples 
102D SS-9 was 76,000 µg/Kg.  The MRBCA levels for the construction worker and non-
residential with clayey soil scenarios are 724,000 µg/Kg and 12,800 µg/Kg, respectively. 
 
The PAH compound dibenzo(a,h)anthracene was detected at reported concentrations above the 
MRBCA level for the non-residential with clayey soil scenario in one shallow soil sample 
(102CSSS104) and five sediment samples (102D SS-8, 102D SS-9, 102D SS-11, and 102D SS-
14, and 105 SS-1) collected from Buildings 102 and 105.  The concentrations of 
dibenzo(a,h)anthracene in samples 102CSSS104, 102D SS-8, 102D SS-9, 102D SS-11, and 
102D SS-14 were 4,000 µg/Kg, 3,500 µg/Kg, 24,000 µg/Kg, 5,100 µg/Kg, 2,200 µg/Kg, and 
6,300 µg/Kg, respectively.  The MRBCA levels for the construction worker and non-residential 
with clayey soil scenarios are 119,000 µg/Kg and 2,110 µg/Kg, respectively.   
 
7 . 5  C O N C L U S I O N S  

Historical processes are not anticipated to have resulted in surface soil contamination either on or 
off site, and limited previous surface soil sampling for lead in the area of the child care center did 
not detect concentrations above MRBCA residential target levels.  In addition, because most of 
the Site is currently paved or vegetated, no current surface soil exposure pathway exists for Site 
workers and construction workers.  Possible maintenance/construction worker exposure 
pathways exist for contaminants detected in utility tunnels, crawl spaces, and sewers beneath the 
buildings.  
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It should be noted that in previous interim reports prepared to address specific portions of the 
Site, beryllium was frequently identified in excess of regulatory limits.  Subsequent to 
preparation of the interim reports, MDNR adopted the current MRBCA guidance dated June 
2006.  The MRBCA maximum contaminant concentrations for beryllium are higher than the 
previous Cleanup Levels for Missouri (CALM) Soil Target Concentrations (STARC) Scenario A 
levels which were used for comparison in the previous reports.    
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8 .0  A IR  EXPOSURE  PATHWAY 

8 . 1  A I R  E X P O S U R E  P A T H W A Y  

Exposure to contaminants in air may result from direct inhalation of volatile contaminants or of 
particulates to which contaminants are adsorbed.  In the absence of ongoing industrial processes, 
these may result from volatilization of contaminants from subsurface soil or groundwater, or 
from blowing dust from contaminated surface soil.  Of particular concern with respect to 
volatilization is subsurface vapor intrusion into structures with occupied basements.  Subsurface 
soil at the Site is clayey silt and limited groundwater has been observed to be present in the area, 
which reduce the opportunity for volatilization of contaminants, if present.  In addition, none of 
the buildings have basements that are permanently occupied.  
 
However, production buildings and support buildings have open crawl spaces and utility tunnels 
below the main floor where contaminants have been detected in surface soil and sediment 
samples.  Crawl spaces vary in height from 4 to 10 feet and all have exposed subgrade soils at 
the surface.  Crawl space soils below main floors have been found to contain concentrations of 
metals, PCBs, SVOCs, and explosives in excess of MRBCA screening levels.  Utility tunnels 
extend between all former production buildings (102 Series, 103 Series, 104 Series and 105 
Series Buildings); current and former administrative buildings (Buildings 101 and 107); the tool 
and gauge shop (Building 110); the former lead shop (current Building 103F, previously 
designated Building 112); and the former truck garage (Building 115) at the Site.  Sediment 
within the tunnels has been found to contain metals lead and arsenic in excess of MRBCA 
screening levels.  Paint chip samples collected from exterior surfaces of utility piping and 
conduits within the tunnel system have been found to contain concentrations of lead in excess of 
5,000 mg/Kg.      
 
As previously discussed, the majority of the surface area of the Site is currently paved or 
vegetated, which reduces the potential for blowing dust. 
 
8 . 2  T A R G E T S  

There are approximately 1,200 federal workers employed at the Federal Center.  The majority of 
the federal workers occupy the facility on a flexible 8-hour shift from Monday through Friday.  
However, employees associated with the computer lab located within Building 103 operate 24-
hours a day, 7 days a week.  Although none of the buildings have permanently occupied 
basements, the crawl spaces and utility tunnels may be temporarily occupied by maintenance or 
construction workers doing inspections or repairs.   
 
A child care facility is located on the main floor within Building 104E and an outdoor play area 
is located adjacent to the west side of Building 104E.  Daycare services are only available during 
regular daily hours of operation from Monday through Friday.  These populations make up the 
primary targets for an air release.     
 
Secondary targets include approximately 400 students housed at the St. Louis Job Corps property 
(along with 200 students who commute daily) and the 300 students at the Normandy Technical 
School, which are adjacent to the Site (References 54 and 55).  There are approximately 5,000 
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people that live within one half mile of the Site and approximately 250,000 people that live 
within four miles of the Site (Reference 15).    
 
According to the MDC, there are no sensitive species or communities of federal concern within 
two miles of the Site (Reference 47).  There are wetlands located within a 4-mile radius of the 
Site, as shown in Figure 24 (Reference 56).  
  
8 . 3  A I R  S A M P L I N G  

Air monitoring was completed in Buildings 102, 102D, 103, 103D, 103F, and 104, because of 
lead and mercury concentrations identified in soil, wipe, and sediment samples found in excess 
of MRBCA screening levels in the crawl spaces and utility tunnels.  
 
Eight passive ambient air samples for mercury vapor were collected at specific areas within 
Buildings 102, 102D, 103, 103D, and 104.  Nine ambient air monitoring samples were collected at 
specific areas within Buildings 102, 102D, 103, 103D, 103F, and 104 for analysis for mercury 
and/or lead.  On September 4, 2003, SCS Engineers utilized a HG253 portable mercury vapor 
analyzer to collect and analyze ambient air within Buildings 102, 102D, 102E, 103, 103D, 103E, 
104, and 105.  Twenty-eight ambient air samples were collected and analyzed within the buildings.   
 
8 . 4  A N A L Y T I C A L  R E S U L T S  

Laboratory analytical data indicated two samples analyzed for mercury vapor contained 
detectible concentrations.  Sample 103D was collected from a second floor air handling room in 
Building 103D and contained 0.0050 mg/m3 mercury.  Sample 103T, collected from a utility 
tunnel under Building 103, contained 0.0045 mg/m3 mercury.  Both sample concentrations are 
below the OSHA Permissible Exposure Limit (PEL) of 0.05 mg/m3 for an 8-hour time weighted 
average.  None of the ambient air monitoring samples contained levels of particulate mercury or 
lead above laboratory detection limits.  Mercury vapor concentrations measured using the 
HG253 analyzer ranged from below detectible levels to 0.0023 mg/m3 within the areas sampled.  
 
8 . 5  C O N C L U S I O N S  

Potential air exposure pathways at the Site include inhalation of both particulates and vapors from 
contaminated media both outside and inside the buildings.  Since the majority of the Site is paved 
or vegetated, and the surface soil is not known to be contaminated outside the buildings, the 
potential for exposure to contaminated particulates outside the buildings is low for both on-site 
workers and off-site targets.  The potential for exposure to contaminated vapors from subsurface 
soil and groundwater is also considered to be low, because of clayey soil, few detected volatile 
contaminants in subsurface soil and groundwater, and limited availability of groundwater. 
 
On the basis of air monitoring data there does not appear to be a significant risk to government 
workers from particulate lead, particulate mercury, or mercury vapor within the buildings surveyed.      
Maintenance crews working in tunnel and crawl space areas below the buildings may have a 
moderate risk of exposure to contaminants found in exposed crawl space soils and impacted 
sediments.  Depending on the types of work being performed in these areas, the potential does 
exist for exposure to particulates contaminated with lead or possibly to mercury vapor.      
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9 .0  SUMMARY AND CONCLUS IONS 

On the basis of the sampling results and the pathway assessments, the primary contaminants and 
areas of concern are PCBs in subsurface soil and groundwater near Buildings 108A and 108B; 
PAHs and metals, particularly lead and arsenic, in abandoned process piping and nearby soil and 
sediment in Buildings 102, 103F, and 105; and the potential for high dust lead concentrations 
identified within Buildings 102, 102D, 102E, 103, 103D, 103E, 103F, 104, 104E, 104F, 105, 
105E, 105F, 110, 115, and the utility tunnel complex.  
 
9 . 1  P C B S  I N  S U B S U R F A C E  S O I L  A N D  G R O U N D W A T E R   

PCBs were detected at elevated concentrations (based on selected MRBCA screening levels) in 
subsurface soil and groundwater samples collected near Buildings 108A and 108B. All elevated 
concentrations of PCBs were in the form of Aroclor 1260.  A subsurface soil sample collected 
adjacent to Building 108A contained Aroclor 1260 in excess of the above MRBCA levels for the 
construction worker and non-residential with clayey soil scenarios.  The concentration of Aroclor 
1260 in sample SB1265-1 was 26,000 µg/Kg.  The MRBCA levels for the construction worker 
and non-residential with clayey soil scenarios for PCBs are 21,800 µg/Kg and 7,380 µg/Kg, 
respectively. A temporary monitoring point was installed in boring SB126 and a groundwater 
sample was collected for PCB analysis.  Aroclor 1260 was detected in excess of the MRBCA 
lowest default and the residential scenario levels in the groundwater sample collected from 
SB126, at a concentration of 2.6 µg/L.  The MRBCA lowest default target level and the MRBCA 
level for residential scenarios are 0.0335 µg/L and 0.0524 µg/L, respectively.  Similarly, Aroclor 
1260 was detected in excess of the MRBCA levels for residential scenarios in one groundwater 
sample collected adjacent to Building 108B.  The detected concentrations of Aroclor 1260 in 
sample SB133 was 0.62 µg/L.   
 
A limited assessment was completed in and around the north main transformer building (Building 
108B) in January 1986.  Laboratory analytical data indicates that soil and water samples collected 
in the area of the substation room contained PCBs at concentrations of 12 µg/gm and 210,000 
µg/L, respectively.  Historical documentation indicates that dielectric oil utilized in the 
transformers within the main transformer buildings (Buildings 108A and 108B) was found to 
contain PCBs at concentrations ranging from 95 mg/Kg to 228 mg/Kg.  This oil was drained and 
properly disposed of at an off site location in late 1986.  Original construction drawings indicate 
4-inch oil drain lines terminated in the transformer room sumps (located beneath the main floor 
slabs) below each transformer, and that the sumps may not have contained concrete floors.   
 
Based on the data, it appears that releases of PCB containing oil occurred sometime prior to 1986 
from both transformer buildings.  The releases have impacted soils surrounding the buildings, 
soils beneath the buildings, and groundwater with PCB Aroclor 1260 at concentrations in excess 
of MRBCA levels.        
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9 . 2  P A H S  A N D  M E T A L S  I N  S E D I M E N T S  A N D  S U R F A C E  S O I L S  

Sediment samples were collected from the abandoned process piping and concrete basins related 
to the historical use of the facility.  The analytical results of the sediment samples collected from 
Building 102 indicated that elevated concentrations of PAHs, arsenic, copper, and lead in excess 
of MRBCA levels for the construction worker and non-residential with clayey soil scenarios 
exist in material collected from the process piping.  Similar contaminants and concentrations 
were identified in sediment samples collected from abandoned process piping in Buildings 103F 
(previously designated Building 112) and Building 105.  Lead and PAHs have impacted areas of 
shallow soils adjacent to process piping within Buildings 102 and 103F (previously designated 
Building 112).  However, it is not known if the contamination in the soils was sourced from 
sediments within the piping.  Migration of sediments from within the piping is anticipated to be 
limited as long as the piping maintains its structural integrity.  Migration of the sediments from 
the process piping is limited because upstream drains, sumps, and basins were sealed off during 
building renovation activities performed in the 1960s and 1970s.  All process piping accessed 
and observed during sampling activities was constructed of cast iron and appeared to be in fair 
condition.  However, some of the cast iron piping is located underground, and all of the piping 
contains joints at regular intervals, bends, and at fittings.  If piping and surface soils need to be 
disturbed for maintenance issues, the work should be performed by workers who are trained and 
medically monitored in accordance with Occupational Health and Safety Act requirements (29 
Code of Federal Regulations 1910 and 1926).  If piping is to be removed during a building 
renovation or non-routine maintenance operation, proper characterization and disposal of piping 
and sediments will be necessary.           
 
Concentrations of antimony, arsenic, lead, and mercury exceeded MRBCA screening levels in 
shallow soil and sediment samples collected within the basement level of Building 103F 
(previously designated Building 112).  Additionally, the PAH compound benzo(a)pyrene was 
identified one shallow soil sample in the basement level of Building 103F.  Based on field 
observations and analytical data results, several areas containing sediments and shallow soils 
contaminated with metals and PAHs have been defined.  SCS recommended removal or 
encapsulation of impacted soils in order to eliminate or control exposure to contaminated areas.  
Proposals for removal and encapsulation of the in the crawl space level soils impacted with 
metals have been prepared and submitted to GSA.  Additionally, if any routine or non-routine 
maintenance work involves accessing the space below the building for an extended period of 
time or excavating subsurface soils, the work should be performed by workers who are trained 
and medically monitored in accordance with Occupational Health and Safety Act requirements 
(29 Code of Federal Regulations 1910 and 1926).  
 
As previously discussed, in previous interim reports prepared to address specific portions of the 
Site, beryllium was frequently identified in excess of regulatory limits.  Subsequent to 
preparation of the interim reports, MDNR has adopted the current MRBCA guidance dated June 
2006.  The MRBCA maximum contaminant concentrations for beryllium are higher than the 
previous Cleanup Levels for Missouri (CALM) Soil Target Concentrations (STARC) Scenario A 
levels which were used for comparison in the previous reports.  
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9 . 3  D U S T  L E A D  C O N C E N T R A T I O N S  I N  W I P E  S A M P L E S  

Lead was detected at concentrations above the MRBCA post-abatement clearance level for non-
residential standards of 200 µg/ft2 for floor surfaces (or approximately 0.021 mg/Wipe) in 73 of 
84 wipe samples collected in Buildings 102, 102D, 102E, 103, 103D, 103E, 103F, 104, 104F, 
105, 105E, 105F, 110, 115, and the utility tunnel complex.  Four wipe samples collected from 
Building 104E contained lead in excess of the HUD interim dust lead standard for floor surfaces 
of 40 µg/ft2 (or approximately 0.004 mg/Wipe).  Detected concentrations of lead in wipe samples 
collected from Building 104E ranged from 1,021 µg/ft2 to 1,207,700 µg/ft2. 
 
The majority of the wipe samples collected within the buildings were from the crawl space level 
or were collected from surfaces located above suspended ceilings (non-occupied areas).  Samples 
collected in occupied areas that contained lead in excess of 200 µg/ft2 were collected near the 
center of the east wall of the cafeteria (112 WS-4); from the floor and wall in Building 105 
(105WS4 and 105WS8); and from within the former fuel oil storage room and track room in 
Building 110 (110WS-1, 110WS-2, 110WS-3, and 110WS-4).  The former fuel oil storage room 
and track room are considered accessible to workers and maintenance crews; however, the areas 
are primarily utilized for storage purposes and do not appear to be frequently accessed.   
 
On the basis of the majority of wipe samples containing lead in excess of the MRBCA post-
abatement clearance level for non-residential standard and the HUD interim dust lead standard, 
the potential exists for a dust lead hazard at the Site.  However, as previously discussed, lead 
based paint has been identified at the Site and it is unknown if wipe samples collected utilizing 
dilute solutions of nitric acid acted to soften and remove upper portions of the paint strata.  If 
paint was removed during collection of the wipe samples, this would skew the data indicating 
higher concentrations of particulate containing lead were present at the Site. 
 
Based on the concentrations of lead identified in the wipe samples, it is recommended that 
interim controls or permanent abatement be performed to reduce the potential dust-lead hazard 
within the child occupied day care facility located within Building 104E.  Additionally, if any 
routine or non-routine maintenance work involves accessing the space below the buildings or 
above the suspended ceilings for an extended period of time, the work should be performed by 
workers who are trained and medically monitored in accordance with Occupational Health and 
Safety Act requirements (29 Code of Federal Regulations 1910 and 1926).  



R e f e r e n c e s    
 

1 0 - 1  

10 .0  REFERENCES  

1. Preliminary Assessment/Site Inspection Work Plan prepared by SCS Engineers, dated 
March 19, 2003. 

 
2. Guidance for Performing Preliminary Assessments Under CERCLA, EPA/540/G-91/013, 

dated September 1991. 
 
3. Guidance for performing Site Inspections under the Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA), EPA/540-R-92-021, Interim Final, 
dated September 1992. 

 
4. Improving Site Assessments:  Combined PA/SI Assessments, Office of Solid Waste and 

Energy Response (OSWER) Directive 9375.2-10FS, dated October 1999. 
 
5. Missouri Risk-Based Corrective Action Technical Guidance established by the Missouri 

Department of Natural Resources (MDNR) in June 2006. 
 
6. Marc Enviro Services L.L.C., January 24, 2002.  Phase I Environmental Site Assessment, 

Federal Center, 4300 Goodfellow Boulevard, St. Louis, MO 63120. 
 
7. US Geological Survey, 1954.  Clayton Quadrangle Missouri, 7.5-Minute Series 

[Topographic] Map, photo revised 1974. 
 
8. Miller, D.E., et al., 1974.  Missouri Geological Survey and Water Resources.  Water 

Resources of the St. Louis Area, Missouri.  WR 30. 
 
9. Benham, K.E., 1979.  Soil Survey of St. Louis County and St. Louis, Missouri: United 

States Department of Agriculture, Soil Conservation Service. 
 
10. Historical Weather for Saint Louis, Missouri, United States of America obtained from 

http://www.weatherbase.com/weather. 
 
11. Historical Weather for Saint Louis, Missouri, United States of America obtained from 

http://www.crh.noaa.gov/lsx. 
 
12. US Department of Agriculture, 1979.  Soil Survey of St. Louis County and St. Louis City, 

Missouri, Soil Conservation Service. 
 
13. GSA Federal Center Tenant Listing and Location, prepared by Kim Unfried representing 

the GSA Federal Center Property Management Office, dated November 11, 2006. 
 
14. St. Louis Ordnance Plant Small Arms Ammunition Plant I & II site map prepared by 

Mauran, Russell, Crowell & Mullgardt dated November 1942. 
 



R e f e r e n c e s    
 

1 0 - 2  

15. Rural Policy Research Institute (RUPRI), Community Information Resource Center 
(CIRC), Interactive Mapping Website, http://circ.rupri.org,accessed 2/22/07. 

 
16. Benjamin H. Friedman, Assistant Inspector General for Auditing, Memorandum to John 

B. Platt, Regional Administrator, March 3, 1986 and Stewart Industrial Hygiene 
Analytical Data dated January 3, 1986. 

 
17. GSA Routing Slip Form 14 dated 4/17/1989 with attached PCB transformer Status 

spreadsheet. 
 
18. Industrial Testing Laboratories, Inc. analytical report dated April 9, 1990 addressed to 

GSA. 
 
19. Letter and Analytical Data dated May 23, 1990 prepared by Allan M. Siegel, Director, 

representing Industrial Testing Laboratories, Inc. to GSA. 
 
20. Archives Search Report St. Louis Ordnance Plant and St. Louis Ordnance Core Plant 

dated December, 1993 prepared by Defense Environmental Restoration Program for 
Formerly Used Defense Sites. 

 
21. Letter and Analytical Report dated March 29, 1995 prepared by Westinghouse Electric 

Corporation. 
 
22. GSA Procurement Request and Contract Specification dated September 18, 1995 

prepared by Monte R. Findley, Field Office Manager. 
 
23. Metropolitan St. Louis Sewer District Industrial Facility Inspection Report dated June 2, 

1998 completed by Mike Crocker, Property Manager – Federal Center Director. 
 
24. St. Louis Ordnance Plant (SLOP) Property Owner Questionnaire dated June 3, 1999 

prepared by Michael P. Crocker, Director Federal Center PMC, prepared for the U.S. 
Army Corps of Engineers. 

 
25. Preliminary Assessment/Site Inspection Report Former St. Louis Ordnance Plant dated 

June, 2001 prepared by TapanAm Associates, Inc. 
 
26. GSA Routing Slip Form 14 dated July 30, 2001 with attached report review summary 

regarding contamination from munitions production at the SLOP. 
 
27. Project Information Retrieval System Findings Report dated April 27, 2002, U.S. Army 

Corps of Engineers, Rock Island District and U.S. Army Engineering Support Center, 
Huntsville.  

 
28. Mold Contamination Inspection Report dated July 16, 2002 prepared by Professional 

Abatement and Remediation Technologies. 
 



R e f e r e n c e s    
 

1 0 - 3  

29. St. Louis Ordnance Plant Site Operational History Report dated April 28, 2003 prepared 
by Dynamac Corporation. 

 
30. Small Arms Firing Range (SAFR) Remediation Report dated March 18, 2003 prepared by 

SCS Engineers. 
 
31. EPA REGISTER 40 CFR, Chapter 1, Part 216.24 “Identification and Listing of 

Hazardous Waste”.  
 
32.  Bedrock Map of the St. Louis Quadrangle, Missouri and Illinois: U.S. Geological Survey, 

dated 1997. 
 
33. Missouri Department of Natural Resources, Well Information Reports, March 21, 2007. 
 
34.  Metropolitan St. Louis Sewer District, Phase II Stormwater Management Plan, Map 

Showing MSD’s Five Service Areas, page 6-3, available at 
http://mkasmtp1.stlmsd.com/MSD/PgmsProjs/PhaseII 

 
35. City of St. Louis, Five-Year Strategy, Chapter 10-Environment, Sewers/Flood Control, 

2005, available at http://stlouis.missouri.org/5yearstrategy. 
 
36. Metropolitan St. Louis Sewer District Website, Ordinances and Resolutions, available at 

http://www.msd.st-louis.mo.us/OrdsRes. 
 
37. Metropolitan St. Louis Sewer District Website, Combined Sewer Overflow FAQ, 

available at http://mkasmtp1.stlmsd.com/MSD/PgmsProjs/SiteFAQ/CSOFAQ. 
 
38. Missouri Code of State Regulations, Title 10 - Department of Natural Resources, 

Division 20 - Clean Water Commission, Chapter 7 – Water Quality, Water Quality 
Standards, Table H—Stream Classifications And Use Designations (10 CSR 20-7.031), 
available at http://www.sos.mo.gov/adrules/csr/current/10csr/10c20-7c.pdf. 

 
39. Missouri Department of Natural Resources, Total Maximum Daily Load Information 

Sheet, Mississippi River, available at http://www.dnr.mo.gov/env/wpp/tmdl/info/0001-
1707-3152-miss-r-chlor-pcb-info.pdf 

 
40. U.S. Geological Survey, National Water Information System: Web Interface, Real Time 

Data, USGS 07010000 Mississippi River at St. Louis, MO, 
http://waterdata.usgs.gov/nwis/uv?07010000, accessed March 6, 2007. 

 
41. Missouri Department of Conservation, http://www.mdc.mo.gov/areas/stlouis/fish/, 

fishing publications, Fish St. Louis, available at: 
http://mdc4.mdc.mo.gov/Documents/2475.pdf     

 
42. St. Louis Department of Parks, Recreation and Forestry, Listing of City Parks, 

http://stlouis.missouri.org/citygov/parks/parks_div. 



R e f e r e n c e s    
 

1 0 - 4  

43. East-West Gateway Council of Governments, Everyone Lives in a Watershed, available 
at http://www.ewgateway.org/pdffiles/library/wrc/watershed2004/watershedbrochure-
122104.pdf. 

 
44. U.S. Environmental Protection Agency, Surf Your Watershed, Cahokia-Joachim 

Watershed Profile,  http://cfpub.epa.gov/surf/huc.cfm?huc_code=07140101 
 
45. Missouri Department of Natural Resources, Total Maximum Daily Load Information 

Sheet, River des Peres, available at http://www.dnr.mo.gov/env/wpp/tmdl/info/9003-
river-des-peres-info.pdf. 

 
46. City of St. Louis Water Division Website, Your Water, http://www.stlwater.com. 
 
47. Upper Mississippi Water Suppliers Coalition, Water Suppliers Contact List, available at 

http://www.umrwsc.com/contact_list.htm. 
 
48. Illinois Environmental Protection Agency, Source Water Assessment and Protection 

Program, Source Water Assessment Summary, IL American-East St. Louis Fact Sheet 
available at http://www.epa.state.il.us/cgi-bin/wp/swap-fact-sheets.pl. 

 
49. Center for Agricultural, Resource and Environmental System, Map Room, 

http://maproom.missouri.edu. 
 
50.  Missouri Department of Conservation letter prepared by Shannon Cave dated July 7, 

2004, prepared for Jerrett Domling, SCS.  
 
51.  Personal communication with Bob Holtz Services representative. 
 
52.  Wikepedia website, search for Bis(2-ethylhexyl)_phthalate, 

http://en.wikipedia.org/wiki/Bis(2-ethylhexyl)_phthalate, accessed March 23, 2007. 
 
53. National Center for Education Statistics website, 

www.nces.ed.gov/globallocator/sch_info. 
 
54. St. Louis Jobs Corps Center website, http://stlouis.jobcorps.gov. 
 
55. GreatSchools.net, Normandy Tech School overview, available at 

http://www.greatschools.net/modperl/browse_school/mo/1351. 
 
56. Center for Agricultural, Resource and Environmental System, Map Room, 

http://maproom.missouri.edu.



F i g u r e s    
 

 

F I G U R E S









 

SCS ENGINEERS 

Figure 4 
Area Population by Block Group 
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Figure 21 

Location of Wells 

Unknown Use Well Type: Heat Pump Domestic Irrigation 
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Figure 22 

Surface Water: 15-Mile Target Distance Limit 
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Figure 23 
Wetlands Located Within 15-Mile Target Distance 
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Figure 24 
Wetlands Located Within 4-Mile Radius 
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T A B L E  1 :   A N A L Y T I C A L  R E S U L T S  O F  
B A C K G R O U N D  S O I L  S A M P L E  A N A L Y S I S  

 



SAMPLE NUMBER: NON-RESIDENTIAL CONSTRUCTION
SAMPLE DATE: RISK-BASED WORKER 

LAB ID NUMBER: TARGET TARGET 
RESULT 3X RESULT RESULT 3X RESULT RESULT 3X RESULT RESULT 3X RESULT MIN MEAN MAX MIN MEAN MAX LEVELS* LEVELS**

PARAMETER UNITS
MERCURY (7471A)
Mercury mg/Kg 0.031 0.093 0.047 0.14 0.042 0.126 0.084 0.25 0.031 0.051 0.084 0.093 0.15 0.25 630,000 µg/Kg 21,600 µg/Kg
METALS (6010B)
Aluminum mg/Kg 5700 17000 10000 30000 11000 33000 9100 27000 5700 8900 11000 17000 27000 33000 933,000 mg/Kg 2,380,000 mg/Kg
Arsenic mg/Kg 5.3 16 7.2 22 9.2 28 7.3 22 5.3 7.2 9.2 16 22 28 15.9 mg/Kg 654 mg/Kg
Barium mg/Kg 130 390 130 390 130 390 230 690 130 150 230 390 460 690 181,000 mg/Kg 439,000 mg/Kg
Beryllium mg/Kg 0.12 0.36 0.27 0.81 0.26 0.78 0.26 0.78 0.12 0.23 0.27 0.36 0.68 0.81 3.19 mg/Kg 215 mg/Kg
Cadmium mg/Kg 0.32 0.96 0.47 1.4 0.17 0.51 0.62 1.9 0.17 0.39 0.62 0.51 1.2 1.9 74.8 mg/Kg 2,810 mg/Kg
Calcium mg/Kg 1900 5700 4700 14000 20000 60000 4100 12000 1900 7700 20000 5700 23000 60000 NT NT
Chromium mg/Kg 9.8 29 17 51 16 48 14 42 9.8 14 17 29 42 51 472,000 mg/Kg 521,000 mg/Kg
Cobalt mg/Kg 6.5 19 8.1 24 5.0 15 11 33 5.0 7.6 11.0 15 23 33 NT NT
Copper mg/Kg 12 36 19 57 16 48 26 78 12 18 26 36 55 78 38,100 mg/Kg 102,000 mg/Kg
Iron mg/Kg 10000 30000 18000 54000 19000 57000 17000 51000 10000 16000 19000 30000 48000 57000 NT NT
Lead mg/Kg 30 90 64 190 18 54 88 260 18 50 88 54 150 260 660 mg/Kg NT
Magnesium mg/Kg 1200 3600 2700 8100 3600 11000 2000 6000 1200 2400 3600 3600 7200 11000 NT NT
Manganese mg/Kg 730 2200 600 1800 410 1200 1900 5700 410 910 1900 1200 2700 5700 96,700 mg/Kg 163,000 mg/Kg
Nickel mg/Kg 10 30 18 54 17 51 19 57 10 16 19 30 48 57 18,600 mg/Kg 47,100 mg/Kg
Potassium mg/Kg 1200 3600 1500 4500 1500 4500 1500 4500 1200 1400 1500 3600 4300 4500 NT NT
Seleniun mg/Kg 0.64 1.9 0.89 2.7 0.74 2.2 0.92 2.8 0.64 0.80 0.92 1.9 2.4 2.8 4,780 mg/Kg 12,800 mg/Kg
Thallium mg/Kg 1.3 3.9 1.0 3.0 0.96 2.9 3.0 9.0 0.96 1.6 3.0 2.9 4.7 9.0 76.7 mg/Kg 207 mg/Kg
Vanadium mg/Kg 18 54 28 84 28 84 25 75 18 25 28 54 74 84 6,580 mg/Kg 17,000 mg/Kg
Zinc mg/Kg 53 160 80 240 48 140 140 420 48 80 140 140 240 420 288,000 mg/Kg 775,000 mg/Kg

mg/Kg = milligrams per kilogram * = Target Concentration Based on MDNR Risk Based Levels for Non-Residential Standards
NT = No Target Concentration ** = Target Concentration Based on MDNR Risk Based Levels for Construction Worker Standards

TABLE 1 - RESULTS OF BACKGROUND SHALLOW SOIL SAMPLE ANALYSIS

U.S. GENERAL SERVICES ADMINISTRAITON
ST. LOUIS, MISSOURI

FORMER SAINT LOUIS ORDNANCE PLANT
4300 GOODFELLOW - BACKGROUND SOIL SAMPLES

STATISTICS STATISTICS

BACKGROUND
RESULT

BACKGROUND
3X RESULT

SS1 SCHNUCKS PLAZA
12/4/2004
222879-3

SS1 CLARA STREET
12/4/2004
222879-4

SS1 ST. VINCENT PARK
12/4/2004
222879-1

SS1 ARMY RESERVES
12/4/2004
222879-2
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T A B L E  2 :   P O P U L A T I O N  W I T H I N  A  4 - M I L E  R A D I U S  O F  T H E  
S T .  L O U I S  F E D E R A L  C E N T E R  

 
 



Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

400200 Block Group 5 Madison County Illinois 55
400901 Block Group 1 Madison County Illinois 1 17

210300 Block Group 4 St. Louis County Missouri 320

210400 Block Group 1 St. Louis County Missouri 170 1035

210400 Block Group 2 St. Louis County Missouri 710 1

210400 Block Group 3 St. Louis County Missouri 623 57

210400 Block Group 4 St. Louis County Missouri 380 331

210400 Block Group 5 St. Louis County Missouri 989

210500 Block Group 2 St. Louis County Missouri 18

210500 Block Group 3 St. Louis County Missouri 2

210500 Block Group 4 St. Louis County Missouri 985

210500 Block Group 5 St. Louis County Missouri 701

210500 Block Group 6 St. Louis County Missouri 63

210600 Block Group 3 St. Louis County Missouri 110

210600 Block Group 4 St. Louis County Missouri 84

210600 Block Group 5 St. Louis County Missouri 1067

211700 Block Group 2 St. Louis County Missouri 29

Census Tract Identification Total Persons
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

211800 Block Group 2 St. Louis County Missouri 550

211800 Block Group 3 St. Louis County Missouri 358

211900 Block Group 1 St. Louis County Missouri 757

211900 Block Group 2 St. Louis County Missouri 1495

211900 Block Group 3 St. Louis County Missouri 989

211900 Block Group 4 St. Louis County Missouri 1477

211900 Block Group 5 St. Louis County Missouri 1163

212000 Block Group 1 St. Louis County Missouri 1081 855

212000 Block Group 2 St. Louis County Missouri 1254 2

212000 Block Group 3 St. Louis County Missouri 1357

212000 Block Group 4 St. Louis County Missouri 809 364

212000 Block Group 5 St. Louis County Missouri 327 630

212000 Block Group 6 St. Louis County Missouri 5 2027

212000 Block Group 7 St. Louis County Missouri 259 720

212000 Block Group 8 St. Louis County Missouri 1941 469

212100 Block Group 1 St. Louis County Missouri 154 647
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

212100 Block Group 2 St. Louis County Missouri 749

212100 Block Group 3 St. Louis County Missouri 108 858

212100 Block Group 4 St. Louis County Missouri 858

212100 Block Group 5 St. Louis County Missouri 277 1242

212100 Block Group 6 St. Louis County Missouri 119 2233

212100 Block Group 7 St. Louis County Missouri 631

212100 Block Group 8 St. Louis County Missouri 457 368

212200 Block Group 1 St. Louis County Missouri 1366

212200 Block Group 2 St. Louis County Missouri 1231 61

212200 Block Group 3 St. Louis County Missouri 859 463

212200 Block Group 4 St. Louis County Missouri 935

212200 Block Group 5 St. Louis County Missouri 275 588

212200 Block Group 6 St. Louis County Missouri 385 301

212200 Block Group 7 St. Louis County Missouri 390 816 190

212300 Block Group 1 St. Louis County Missouri 1036 522

212300 Block Group 2 St. Louis County Missouri 1548 332
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

212300 Block Group 3 St. Louis County Missouri 1009 305

212300 Block Group 4 St. Louis County Missouri 155 676

212400 Block Group 1 St. Louis County Missouri 1455

212400 Block Group 2 St. Louis County Missouri 52 868 239

212500 Block Group 1 St. Louis County Missouri 787

212500 Block Group 2 St. Louis County Missouri 1105

212500 Block Group 3 St. Louis County Missouri 1433

212500 Block Group 4 St. Louis County Missouri 245 1103

212700 Block Group 1 St. Louis County Missouri 392

212700 Block Group 2 St. Louis County Missouri 669

212700 Block Group 3 St. Louis County Missouri 736 1159

212700 Block Group 4 St. Louis County Missouri 72 1283

212700 Block Group 5 St. Louis County Missouri 4 533

212700 Block Group 6 St. Louis County Missouri 298

213400 Block Group 7 St. Louis County Missouri 14

213500 Block Group 3 St. Louis County Missouri 11
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

213500 Block Group 4 St. Louis County Missouri 200

213500 Block Group 5 St. Louis County Missouri 642

213500 Block Group 6 St. Louis County Missouri 17

213600 Block Group 1 St. Louis County Missouri 1029

213600 Block Group 2 St. Louis County Missouri 18 1023

213600 Block Group 3 St. Louis County Missouri 18 905

213600 Block Group 4 St. Louis County Missouri 917

213600 Block Group 5 St. Louis County Missouri 7 707

213700 Block Group 1 St. Louis County Missouri 674

213700 Block Group 2 St. Louis County Missouri 659 86

213700 Block Group 3 St. Louis County Missouri 1087 150

213700 Block Group 4 St. Louis County Missouri 690

213700 Block Group 5 St. Louis County Missouri 699 1368

213700 Block Group 6 St. Louis County Missouri 668 19

213800 Block Group 1 St. Louis County Missouri 846

213800 Block Group 2 St. Louis County Missouri 1192 247
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

213800 Block Group 3 St. Louis County Missouri 378 467

213800 Block Group 4 St. Louis County Missouri 220 426

213800 Block Group 5 St. Louis County Missouri 748 558

213800 Block Group 6 St. Louis County Missouri 1271

213900 Block Group 1 St. Louis County Missouri 185 357

213900 Block Group 2 St. Louis County Missouri 358

213900 Block Group 3 St. Louis County Missouri 720

213900 Block Group 4 St. Louis County Missouri 215 378

214100 Block Group 1 St. Louis County Missouri 459 368

214100 Block Group 2 St. Louis County Missouri 715

214200 Block Group 1 St. Louis County Missouri 234 462

214200 Block Group 2 St. Louis County Missouri 1194 155

214200 Block Group 3 St. Louis County Missouri 21 518

214200 Block Group 4 St. Louis County Missouri 789 40

214300 Block Group 1 St. Louis County Missouri 562

214300 Block Group 2 St. Louis County Missouri 1044
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

214300 Block Group 3 St. Louis County Missouri 924

214300 Block Group 4 St. Louis County Missouri 1058

214400 Block Group 4 St. Louis County Missouri 372

215700 Block Group 2 St. Louis County Missouri 717

215700 Block Group 3 St. Louis County Missouri 789

215700 Block Group 6 St. Louis County Missouri 292

215800 Block Group 4 St. Louis County Missouri 15

215800 Block Group 5 St. Louis County Missouri 739

215900 Block Group 1 St. Louis County Missouri 11 544

215900 Block Group 2 St. Louis County Missouri 52 768

215900 Block Group 3 St. Louis County Missouri 1310 428

215900 Block Group 4 St. Louis County Missouri 1164

215900 Block Group 5 St. Louis County Missouri 326 599

215900 Block Group 6 St. Louis County Missouri 778

215900 Block Group 7 St. Louis County Missouri 960

215900 Block Group 8 St. Louis County Missouri 840
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

216000 Block Group 1 St. Louis County Missouri 872

216000 Block Group 2 St. Louis County Missouri 984

216100 Block Group 1 St. Louis County Missouri 1 948

216100 Block Group 2 St. Louis County Missouri 1607 982

216100 Block Group 3 St. Louis County Missouri 1140

216100 Block Group 4 St. Louis County Missouri 427 1037

216200 Block Group 1 St. Louis County Missouri 1476

216200 Block Group 2 St. Louis County Missouri 762

216200 Block Group 3 St. Louis County Missouri 778

216200 Block Group 4 St. Louis County Missouri 345

216200 Block Group 5 St. Louis County Missouri 893

216200 Block Group 6 St. Louis County Missouri 918

216200 Block Group 7 St. Louis County Missouri 1328

216200 Block Group 8 St. Louis County Missouri 203

216300 Block Group 1 St. Louis County Missouri 3545

216300 Block Group 2 St. Louis County Missouri 702
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

216300 Block Group 3 St. Louis County Missouri 142

216400 Block Group 3 St. Louis County Missouri 42

221800 Block Group 3 St. Louis County Missouri 17
105198 Block Group 1 St. Louis city Missouri 656 3
105198 Block Group 2 St. Louis city Missouri 184 510
105198 Block Group 3 St. Louis city Missouri 407 546
105198 Block Group 4 St. Louis city Missouri 9 786
105198 Block Group 5 St. Louis city Missouri 6
105200 Block Group 1 St. Louis city Missouri 1350
105200 Block Group 2 St. Louis city Missouri 583 485
105200 Block Group 3 St. Louis city Missouri 422
105300 Block Group 1 St. Louis city Missouri 685
105300 Block Group 2 St. Louis city Missouri 847
105300 Block Group 3 St. Louis city Missouri 834
105400 Block Group 1 St. Louis city Missouri 1110 33
105400 Block Group 2 St. Louis city Missouri 314 243
105400 Block Group 3 St. Louis city Missouri 12 557
105500 Block Group 1 St. Louis city Missouri 422 378
105500 Block Group 2 St. Louis city Missouri 67 524
105500 Block Group 3 St. Louis city Missouri 75 384
105500 Block Group 4 St. Louis city Missouri 829 6
105500 Block Group 5 St. Louis city Missouri 389
106100 Block Group 1 St. Louis city Missouri 623
106100 Block Group 2 St. Louis city Missouri 747
106100 Block Group 3 St. Louis city Missouri 606
106100 Block Group 4 St. Louis city Missouri 921
106200 Block Group 1 St. Louis city Missouri 12 340 541
106200 Block Group 2 St. Louis city Missouri 526 179
106200 Block Group 3 St. Louis city Missouri 929
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

106300 Block Group 1 St. Louis city Missouri 21 802 160
106300 Block Group 2 St. Louis city Missouri 724
106300 Block Group 3 St. Louis city Missouri 584 49
106300 Block Group 4 St. Louis city Missouri 234 413
106400 Block Group 1 St. Louis city Missouri 568 48
106400 Block Group 2 St. Louis city Missouri 295 311
106400 Block Group 3 St. Louis city Missouri 579 553
106400 Block Group 4 St. Louis city Missouri 62 672
106500 Block Group 1 St. Louis city Missouri 46 1450
106500 Block Group 2 St. Louis city Missouri 899
106500 Block Group 3 St. Louis city Missouri 593
106500 Block Group 4 St. Louis city Missouri 489
106600 Block Group 1 St. Louis city Missouri 843 57
106600 Block Group 2 St. Louis city Missouri 730
106600 Block Group 3 St. Louis city Missouri 402
106600 Block Group 4 St. Louis city Missouri 534
106700 Block Group 1 St. Louis city Missouri 696
106700 Block Group 2 St. Louis city Missouri 1289
106700 Block Group 3 St. Louis city Missouri 1159
106700 Block Group 4 St. Louis city Missouri 577
106700 Block Group 5 St. Louis city Missouri 601
107100 Block Group 1 St. Louis city Missouri 1171 186
107100 Block Group 2 St. Louis city Missouri 2 2
107100 Block Group 3 St. Louis city Missouri
107200 Block Group 1 St. Louis city Missouri 376 257
107200 Block Group 2 St. Louis city Missouri 46 512
107200 Block Group 3 St. Louis city Missouri 115 414
107300 Block Group 1 St. Louis city Missouri 1235
107300 Block Group 2 St. Louis city Missouri 1049
107300 Block Group 3 St. Louis city Missouri 798 210
107300 Block Group 4 St. Louis city Missouri 294 380
107300 Block Group 5 St. Louis city Missouri 32 654
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

107300 Block Group 6 St. Louis city Missouri 442 288
107300 Block Group 7 St. Louis city Missouri 704
107400 Block Group 1 St. Louis city Missouri 456 110
107400 Block Group 2 St. Louis city Missouri 438 110
107400 Block Group 3 St. Louis city Missouri 420 160
107400 Block Group 4 St. Louis city Missouri 38 406 312
107400 Block Group 5 St. Louis city Missouri 149 277 172
107400 Block Group 6 St. Louis city Missouri 176 249 152
107500 Block Group 1 St. Louis city Missouri 17 825
107500 Block Group 2 St. Louis city Missouri 482 393
107500 Block Group 3 St. Louis city Missouri 1231 37
107500 Block Group 4 St. Louis city Missouri 112 527
107600 Block Group 1 St. Louis city Missouri 716
107600 Block Group 2 St. Louis city Missouri 124 537
107600 Block Group 3 St. Louis city Missouri 85 720
107700 Block Group 1 St. Louis city Missouri 733
107700 Block Group 2 St. Louis city Missouri 620
107700 Block Group 3 St. Louis city Missouri 771
107700 Block Group 4 St. Louis city Missouri 578
107700 Block Group 5 St. Louis city Missouri 1162
107700 Block Group 6 St. Louis city Missouri 147 354
108100 Block Group 1 St. Louis city Missouri 1338
108100 Block Group 2 St. Louis city Missouri 1691 50
108100 Block Group 3 St. Louis city Missouri 127 594
108200 Block Group 1 St. Louis city Missouri 21 1566
108200 Block Group 2 St. Louis city Missouri 214 670
108200 Block Group 3 St. Louis city Missouri 343 182
108300 Block Group 1 St. Louis city Missouri 602
108300 Block Group 2 St. Louis city Missouri 1234
108300 Block Group 3 St. Louis city Missouri 814
108400 Block Group 1 St. Louis city Missouri 86 235
108500 Block Group 1 St. Louis city Missouri 100 543
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Table 2
Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
to .25 Mile

.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

108500 Block Group 2 St. Louis city Missouri 254 731 49
109600 Block Group 1 St. Louis city Missouri 10 768 234
109600 Block Group 2 St. Louis city Missouri 705
109600 Block Group 3 St. Louis city Missouri 34 929
109600 Block Group 4 St. Louis city Missouri 594 198
109600 Block Group 5 St. Louis city Missouri 659 8
109700 Block Group 1 St. Louis city Missouri 81 499
109700 Block Group 2 St. Louis city Missouri
109700 Block Group 3 St. Louis city Missouri 563
109700 Block Group 4 St. Louis city Missouri 340
109700 Block Group 5 St. Louis city Missouri 596
109700 Block Group 6 St. Louis city Missouri 173 397
109700 Block Group 7 St. Louis city Missouri 478 50
109700 Block Group 8 St. Louis city Missouri 839
110100 Block Group 1 St. Louis city Missouri 572
110100 Block Group 2 St. Louis city Missouri 616
110100 Block Group 3 St. Louis city Missouri 345
110100 Block Group 4 St. Louis city Missouri 1248
110100 Block Group 5 St. Louis city Missouri 945 11
110200 Block Group 1 St. Louis city Missouri 403
110200 Block Group 2 St. Louis city Missouri 735
110200 Block Group 3 St. Louis city Missouri 755
110200 Block Group 4 St. Louis city Missouri 519 96
110200 Block Group 5 St. Louis city Missouri 549 349
110300 Block Group 1 St. Louis city Missouri 506
110300 Block Group 2 St. Louis city Missouri 506
110300 Block Group 3 St. Louis city Missouri 657
110300 Block Group 4 St. Louis city Missouri 734
110300 Block Group 5 St. Louis city Missouri 32 269
110300 Block Group 6 St. Louis city Missouri 113 313
110400 Block Group 1 St. Louis city Missouri 942
110400 Block Group 2 St. Louis city Missouri 211 301
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Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name

Facility 
Boundary 
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.25 to .5 
Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

110400 Block Group 3 St. Louis city Missouri 971
110400 Block Group 4 St. Louis city Missouri 711
110500 Block Group 1 St. Louis city Missouri 15 422
110500 Block Group 2 St. Louis city Missouri 489 204
110500 Block Group 3 St. Louis city Missouri 556
110500 Block Group 4 St. Louis city Missouri 342 63
111100 Block Group 1 St. Louis city Missouri 503
111100 Block Group 2 St. Louis city Missouri 39 278
111100 Block Group 3 St. Louis city Missouri 719 68
111100 Block Group 4 St. Louis city Missouri 350
111200 Block Group 1 St. Louis city Missouri 331
111200 Block Group 2 St. Louis city Missouri 314 156
111200 Block Group 3 St. Louis city Missouri 151 484
111200 Block Group 4 St. Louis city Missouri 482
111300 Block Group 1 St. Louis city Missouri 67 490
111300 Block Group 2 St. Louis city Missouri 398
111300 Block Group 3 St. Louis city Missouri 703
111300 Block Group 4 St. Louis city Missouri 7 577
111400 Block Group 1 St. Louis city Missouri 435 16
111400 Block Group 2 St. Louis city Missouri 142 92
111400 Block Group 3 St. Louis city Missouri 397 124
111400 Block Group 4 St. Louis city Missouri 815
111500 Block Group 1 St. Louis city Missouri 1 692
111500 Block Group 2 St. Louis city Missouri 731
112100 Block Group 1 St. Louis city Missouri 1602 7
112100 Block Group 2 St. Louis city Missouri
112100 Block Group 3 St. Louis city Missouri 2636 115
112200 Block Group 1 St. Louis city Missouri 233 448
112200 Block Group 2 St. Louis city Missouri 868
112200 Block Group 3 St. Louis city Missouri 654
112300 Block Group 1 St. Louis city Missouri 822
112300 Block Group 2 St. Louis city Missouri 511
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Tract ID Block Group Name County Name State Name
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Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

112300 Block Group 3 St. Louis city Missouri 688
112300 Block Group 4 St. Louis city Missouri 119 601
112400 Block Group 1 St. Louis city Missouri 1041
112400 Block Group 2 St. Louis city Missouri 856 310
112400 Block Group 3 St. Louis city Missouri 158 1059
112400 Block Group 4 St. Louis city Missouri 271
118600 Block Group 1 St. Louis city Missouri 129
118600 Block Group 2 St. Louis city Missouri 96
118600 Block Group 3 St. Louis city Missouri 498
118600 Block Group 4 St. Louis city Missouri 343
119100 Block Group 1 St. Louis city Missouri 782
119100 Block Group 2 St. Louis city Missouri 1099
119100 Block Group 3 St. Louis city Missouri 1291
119100 Block Group 4 St. Louis city Missouri 2247
119100 Block Group 5 St. Louis city Missouri 207 853
119200 Block Group 1 St. Louis city Missouri 181 808
119200 Block Group 2 St. Louis city Missouri 627 5
119300 Block Group 1 St. Louis city Missouri 828
119300 Block Group 2 St. Louis city Missouri 1745
119300 Block Group 3 St. Louis city Missouri 1047
120100 Block Group 1 St. Louis city Missouri 372
120100 Block Group 2 St. Louis city Missouri 493
120200 Block Group 1 St. Louis city Missouri 473
120200 Block Group 2 St. Louis city Missouri 515
120200 Block Group 3 St. Louis city Missouri 431
120300 Block Group 1 St. Louis city Missouri 280
120300 Block Group 2 St. Louis city Missouri 175
120300 Block Group 3 St. Louis city Missouri 264
120300 Block Group 4 St. Louis city Missouri 515
121100 Block Group 1 St. Louis city Missouri 141
121100 Block Group 3 St. Louis city Missouri 80
121200 Block Group 1 St. Louis city Missouri 393
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Population Within a 4-Mile Radius of the St. Louis Federal Center

Tract ID Block Group Name County Name State Name
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Mile .5 to 1 Mile 1 to 2 Mile 2 to 3 Mile 3 to 4 Mile

Census Tract Identification Total Persons

121200 Block Group 2 St. Louis city Missouri 146
121200 Block Group 3 St. Louis city Missouri 1028
121200 Block Group 4 St. Louis city Missouri 543
121300 Block Group 2 St. Louis city Missouri 19
126600 Block Group 4 St. Louis city Missouri 139
126700 Block Group 1 St. Louis city Missouri 60
126700 Block Group 2 St. Louis city Missouri 460
126700 Block Group 3 St. Louis city Missouri 299
126700 Block Group 4 St. Louis city Missouri 539

Total 
Persons 2,072       5,076       20,979       62,835       79,598       85,518       256,078       

Source:  Rurual Policy Research Institute (RUPRI) Community Information Resource Center (CIRC).  Interactive Mapping.  (http://circ.rupri.org)
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