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1.0 Introduction 
 
This Limited Groundwater Investigation for the Former Carter Carburetor Site presents the results of 
groundwater sampling at the Former Carter Carburetor Diecast Buildings and Warehouse site (Site) 
located at 2800-2840 North Spring Avenue, St. Louis, Missouri.   This investigation was performed for 
ACF Industries L.L.C.  (ACF) by MACTEC Engineering and Consulting, Inc. (MACTEC).  ACF is 
located at 100 Clark Street in St. Charles, Missouri.  Figure 1-1 displays the location of the Site. 

1.1 Purpose 
 
The purpose of the Limited Groundwater Investigation was to characterize potential impact to 
groundwater at the Site; and to gather necessary data to define the groundwater flow direction and 
gradient.  

1.2 Environmental Field Investigation Report Organization 
 
This Limited Groundwater Investigation Report is divided into five sections of text plus one appendix.  
A brief description of each section is presented below. 

• Section 1.0, Introduction, provides background information regarding the regulatory requirements 
for the Site, purpose of this report, and contents of this report. 

• Section 2.0, Site Background Information, references background information regarding the Site 
and its environmental setting. 

• Section 3.0, Environmental Field Investigation Activities, summarizes the field activities and 
describes the procedures that were utilized for all field sampling and laboratory analysis tasks. 

• Section 4.0, Environmental Field Investigation Results, summarizes the geological, 
hydrogeological, and analytical results of the Environmental Field Investigation. 

• Section 5.0, Summary and Conclusions, provides an overview of the findings of the 
Environmental Field Investigation. 

 
One appendix is also provided to describe associated Environmental Field Investigation activities.   

• Appendix A Analytical Laboratory Reports and Chain-of-Custody Forms 
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2.0 Site Background Information 
 
This section of the Limited Groundwater Investigation for the Former Carter Carburetor Site 
presents background information pertaining to the operational history and environmental setting for the 
Site. 

2.1 Site Location 
 

The Carter Carburetor Site is located at 2800-2840 North Spring Street in the north-central portion of the 
City of St. Louis, in a mixed residential and commercial neighborhood. The surrounding area is 
composed primarily of medium to low income residential dwellings, with commercial development along 
arterial roads. The site is located on the west side of Grand Boulevard bounded by St. Louis Avenue to 
the southwest, Dodier to the northeast and Spring Avenue to the northwest.  The Herbert Hoover Boys 
and Girls Club is located to the north across Dodier Street. Two high schools and three elementary 
schools are located within a half-mile radius of the Site. Residences are located west of Spring Street, and 
east of Grand Street Boulevard from the Site.  The Site is 80 feet in elevation above the Mississippi River 
and is not within the river’s 100-year floodplain zone (Figure 2-1). 

2.2 Site History 
 
ACF owned the larger Carter Carburetor Site from the 1930’s until April 26, 1984, when the entire 
property and buildings were conveyed to the Land Reutilization Authority of the City of St. Louis, 
Missouri (LRA).  Figure 2-2 shows the layout of the improvements on the Site at the time of the transfer. 
During ACF’s ownership, the facility was operated by the Carter Carburetor Corporation and Carter 
Automotive Products, both subsidiaries of ACF, who manufactured carburetors for use on gasoline or 
diesel powered equipment. When ACF closed the facility in 1984, the manufacturing lines were 
dismantled and most of the equipment was shipped to new locations or sold. At the time the property was 
deeded to LRA, approximately 20 transformers and an undisclosed number of capacitors and switch 
gears, some of which contained PCB fluids, remained on-site.  Former manufacturing processes within 
these buildings utilized various hydraulic/lubricating oils, fuels, paints, cleaning solvents, and dielectric 
fluid as part of their ongoing operations.  Underground storage tanks (USTs), aboveground storage tanks 
(ASTs), and drums were used to store chemical products/residues inside and outside of the buildings.  At 
the time the property was deeded to LRA, access to the buildings on the Site was strictly controlled.  The 
Site is currently partially surrounded by a chain-link fence.    
 
On April 25, 1985, LRA deeded the larger Carter Carburetor site to Hubert and Sharon Thompson. On 
January 9, 1986, the Thompson’s sold a portion of the larger Carter Carburetor Site to Edward Pivirotto 
and his wife, which consisted of the Warehouse, North and South Diecast Buildings and the parking lot 
north of the Diecast buildings. The Pivirottos subsequently failed to pay the real estate taxes on the 
portion of the property they owned, resulting in a Sheriff’s sale on August 20-22, 1991. Because no 
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substantive bids were received at the sale, the property reverted to LRA. Thus, on February 2, 1992, LRA 
became the owner of the northeastern portion of the larger Carter Carburetor site previously owned by the 
Pivirottos and the location of the Warehouse and North and South Diecast buildings. 
 
Meanwhile on June 20, 1989, Carter Building, Inc. (CBI), a Delaware Corporation, (no relation to ACF or 
Carter Carburetor) entered into a Lease and Option to Purchase Agreement with Hubert and Sharon 
Thompson. On June 28, 1990, CBI provided notice to the Thompsons that CBI was exercising its right to 
purchase the portion of the facility owned by the Thompsons. Following the filing of a suit for breach of 
contract and specific performance and a subsequent foreclosure proceeding, CBI received a Trustee’s 
Deed under foreclosure for the facility from the Missouri Title Company, John E. O’Brien, Successor 
Trustee in October 1991.  

2.3 Additional Sources of Background Information 
 
Historic evaluations of the geology and hydrogeology at the Site and surrounding former ACF operations 
have been conducted as part of previous investigations to better understand the framework for migration 
of any potential constituent releases and the potential effects on human health and the environment.  In 
addition to the Supplemental Environmental Field Investigation for the Former Carter Carburetor Site  
(MACTEC, June 2005) and the Environmental Field Investigation Report (MACTEC, 2003), prior 
reports entitled Draft Engineering Evaluation/Cost Analysis for the Carter Carburetor Site (E&E, 1998); 
Site Assessment, Carter Carburetor, St. Louis, Missouri (E&E, 1994) and CERCLA Site Assessment: 
Carter Carburetor, St. Louis, Missouri (E&E, 1995c) should be referenced for additional information 
pertaining to the site history and environmental setting at the Site. 
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3.0 Environmental Field Investigation Activities 
 
This section summarizes groundwater investigation activities for the Former Carter Carburetor Site 
conducted in March 2005 by Phillip Environmental Services (PSC) and MACTEC.  The purpose of the 
field activities was to characterize the nature and extent of potential PCB and chemical releases to 
groundwater at the Site and to determine the groundwater flow direction and gradient.   

3.1 Small Diameter Groundwater Well Installation  
 
Four shallow, small diameter wells were installed by PSC on March 1 and 2, 2005.  The small diameter 
groundwater wells were installed in the area of the former Warehouse, North Parking lot, and the 
North/South Diecast Buildings.  The groundwater wells were installed in order to define the groundwater 
flow gradient and to determine preliminary concentrations of VOCs, SVOCs, PCBs, and TPH in 
groundwater.   To limit the amount of investigative derived waste, the small diameter groundwater wells 
were installed using a direct push hydraulic boring machine.  A variance was obtained from the MDNR 
Geological Survey for the installation of small diameter groundwater wells.  The small diameter 
groundwater wells allowed for the collection of groundwater samples and water level measurements and 
groundwater samples.  These small diameter groundwater wells were installed to bedrock (approximately 
22 feet below existing ground surface) with 15 feet of screen, PVC riser, and flush mount surface 
completion.  An example diagram of a small diameter groundwater well is shown on Figure 3.1.  

 Figure 3.1 
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Macrocore probe samplers [2.125-inch outside diameter (OD)] were driven to refusal on bedrock 
(approximately 22 feet below ground surface).  Field screening did not indicate impacted soils except for 
a petroleum odor at 17 feet below ground surface (bgs) in well PZ-04.  Prepack well screens with an OD 
of 1.4 inches [0.75 inches inside diameter (ID)]  which consisted of an inner factory-slotted PVC screen 
with 0.010 inch slots and an outer screen constructed of stainless steel wire cloth retains the filter media 
in place and provides strength to the assembly as the screen is installed.  The prepack well screen with 
threaded PVC riser pipe (0.75 inches ID) was lowered into the borehole and a sand barrier consisting of 
fine-grade sand was gravity fed to a point directly above the well screen to prevent grout from entering 
the screen.  With the barrier in place, bentonite slurry was installed in the annulus to form a well seal.  A 
watertight flush mount well box with a one foot skirt set into concrete completed the well at the surface. 
 
The four small diameter wells were labeled PZ-01 through PZ-04.  PZ-01 was located to the north in the 
west half of the former North Parking lot. PZ-02 was located to the east near Grand Boulevard in the 
former North Parking lot.  PZ-03 was located to the south near Grand Boulevard in the area of the former 
Warehouse.  PZ-04 was located to the west in the former Warehouse near the former Carter Carburetor 
Building.   Copies of the monitoring well logs, which were produced by PSC, were not provided to 
MACTEC.   
 

3.2 Groundwater Sampling and Analysis 
 
Groundwater samples were collected from each well and submitted for laboratory analysis.  Samples were 
collected into sample containers which were pre-cleaned and assembled to USEPA's Protocol "B".  The 
volume of sample collected and the type of container used was determined by the suggested volumes 
described in SW-846 for the particular analysis. 
 
Immediately upon collection, each sample was properly labeled with the well ID (PZ-##) to prevent 
misidentification.  After labeling, the samples were placed on ice in an appropriate storage container.  The 
samples were appropriately packaged in the storage container to minimize the potential for damage during 
transport.  A completed chain-of-custody form was placed in each storage container to accompany the 
samples to the laboratory. 
 
Analytical samples collected by PSC were transported to Environmetrics in St. Louis, Missouri.  A chain-
of-custody program was followed to track the possession and handling of individual samples from time of 
collection through completion of laboratory analysis.  Copies of the chain-of-custody record were retained 
in the permanent file for proper documentation.   
 
MACTEC’s sample containers were picked up at the job site by a representative of Pace Analytical for 
overnight transport to their laboratory located in Lenexa, Kansas.  Samples were shipped to the off-site 
laboratory so that they were received within 24 hours from the time of shipment.  A chain-of-custody 
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program was followed to track the possession and handling of individual samples from time of collection 
through completion of laboratory analysis.  Copies of the chain-of-custody record were retained in the 
permanent file for proper documentation.   
 
Groundwater samples were analyzed for organic constituents by the USEPA methods listed below in 
Table 3-1.  The laboratory analytical results for the groundwater samples are summarized in Section 4.0 
with the complete laboratory reports in Appendix A. 
 

Table 3-1 
 

Description Analytical Method PCS MACTEC 
Volatile Organic Compounds SW846 Method 8260 X X 
Semivolatile Organic Compounds SW846 Method 8270 X  
Polychlorinated Biphenyls SW846 Method 8082 X  
Total Petroleum Hydrocarbons Iowa Method OA1/OA2 X  
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4.0 Environmental Field Investigation Results 
 
This section discusses the geological, hydrogeological, and chemical analysis results of the Limited 
Groundwater Investigation and characterizes the nature and extent of PCB and select organic constituent 
impact to the groundwater at the Site. 
 
Section 4.1 summarizes the geological and hydrogeological results acquired from the Limited 
Groundwater Investigation, Supplemental Environmental Field Investigation activities and from previous 
field investigations.  Based on the general similarities of the geological/hydrogeological conditions across 
the Site, these results are presented on a Site-wide perspective.  Copies of the laboratory analytical reports 
and chain-of-custody documents are provided in Appendix A. 
 

4.1 Geological and Hydrogeological Results 
 
The Site is located in an urban setting.  The surrounding area is a mix of residential and commercial 
neighborhoods composed of medium to low income dwellings, small and large businesses.  The 
population of the City of St. Louis is approximately 350,000.  Surface water from the Site drains to storm 
sewers that discharge into the Metropolitan Sewer District (MSD).  Geological and hydrogeological 
information was acquired through an evaluation of the soil boring logs and groundwater elevation 
measurements that were conducted at the Site.  Results are summarized below. 
 

4.1.1 Groundwater Elevations 
 
Groundwater elevations were measured immediately following installation of the wells and 
immediately prior to each sampling event.  A summary of the groundwater elevation data is 
presented in Table 4-1. 
 
Based on the survey at the site, the groundwater flow direction at the site is toward the southeast 
with an approximate gradient of 0.0155 feet per foot (see Figure 4-1). 

4.1.2 Hydrogeology 
 
Water supplies in the St. Louis area are obtained from the Mississippi, Missouri, and Meramec Rivers.  
Approximately 82 percent of the water supply is pumped from the Mississippi River, while approximately 
12 percent is pumped from the Missouri River and Meramec River combined (Miller et al., 1974).  
Aquifers exist in both the bedrock and unconsolidated deposits along the Mississippi and Missouri Rivers.  
These aquifers account for approximately 3 percent of the water supply (Miller et al., 1974). 
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The shallow groundwater table may be modified locally at the Site due to the presence of buildings or 
parking lots.  Given the low permeability and thickness of the unconsolidated deposits underlying the 
Site, direct connection to deeper bedrock aquifers is not expected. The bedrock at the Site consists of the 
Ste. Genevieve and St. Louis Formations which are included in the Group 1 (Post Maquoketa) Aquifers 
by Miller (Miller et al., 1974).  The Group 1 aquifers are underlain by the Maquoketa Shale (Figure 2-6), 
which acts as an aquitard and prevents significant interaction between the Group 1 Aquifers and 
underlying aquifer groups (Miller et al., 1974).  The Maquoketa Shale is considered part of the Ozark 
Confining Unit (Imes and Emmett, 1994).  The following presents Miller’s description of the Group 1 
Aquifers. 
 

“Group 1 (Post-Maquoketa) Aquifers – Water from Group 1 aquifers varies from a calcium-
magnesium-bicarbonate type to a sodium-sulfate, sodium-bicarbonate, or a sodium-chloride type.  
The dissolved-solids content is quite variable, ranging from 246 to 6,880 milligrams per liter 
(mg/L).  The water is generally low in iron and very hard.  Slightly more than 75 percent of the 
wells sampled yielded water containing less than 0.3 mg/L of iron.  Hardness of water from most 
of the wells was greater than 180 mg/L.  Fluoride content of the water is relatively high. In 
50 percent of the samples, the fluoride content was greater than 1.4 mg/L.   

 
The data indicates that just over 50 percent of the wells sampled yielded potable water.  These 
wells are, for the most part, near the outcrop line of Meramecian Series rocks (St. Louis, Salem, 
and Warsaw Formations) of Mississippian age, and, based upon the 25 percentile values, they 
yield predominantly calcium-magnesium, bicarbonate type of water.  The higher dissolved-solids 
contents in water from Group 1 aquifers are from an area just north and northwest of the city of 
St. Louis in St. Louis County, and in extreme southeastern St. Louis County.  Water in these areas 
generally is a sodium-chloride type, but it may also contain large amounts of calcium and sulfate.  
Variations in the predominant chemical characteristics between the calcium-magnesium-
bicarbonate type and the sodium-chloride type are presumably related to the effects of geologic 
structure, the movement of water from overlying or underlying formations into Group 1 aquifers, 
and to the presence of certain minerals in the parent rock. 

 
Waters having a high sulfate content are, for the most part, limited to the area underlain by rocks 
of Pennsylvanian age.  These rocks comprise shales, sandstones, and siltstones that locally have 
minor amounts of pyrite and gypsum. These fine-grained rocks are relatively impermeable; 
however, over a large area, they could yield enough seepage to explain some of the sulfate 
anomalies in the study area.” 

 
The Site is located in an area that is not considered favorable for the development of high-yield wells in 
bedrock aquifers due to “yields generally less than 50 gallons per minute (gpm) in shallow aquifers 
containing potable water; deeper aquifers yield saline water” (Miller et al., 1974, Figure 11, p. 20). The 
Site is in an area mapped as having high chloride content (approximately 50 mg/L) in the uppermost 
(Group 1) limestone bedrock aquifer (Miller et al., 1974, Figure 12, p. 28). High sulfate concentrations 
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were also reported for areas underlain by Pennsylvanian age rocks, which would include the Site due to 
the presence of the Cherokee and Marmation Groups. Therefore, the water quality of the uppermost 
bedrock aquifer is likely poor and not suitable as potable water. 
 
Groundwater on the Carter Carburetor site was encountered at approximately 24 feet below ground 
surface (bgs) at the soil-bedrock interface during the 1995 Preliminary Assessment/Site Inspection (E&E, 
1995c).  Groundwater was encountered near the soil-bedrock interface during this investigation with slow 
recharge.   
 

4.1.3 Surface Water Hydrogeology 
 
General surface water drainage at the Site is by overland flow to storm sewer intakes located across the 
Site or to open drainage ditches that drain to storm sewers.  The storm sewers discharge into MSD sewer 
system at several locations.   
 
Presently, approximately 65 to 70 percent of the surface area at the Site is covered with buildings and 
paved parking lots.   Several of the aboveground structures associated with discontinued processes have 
been demolished, although concrete at or below grade remains.  An extensive network of utilities 
including potable and service water lines, storm sewers, sanitary sewers, and other utilities (typical of an 
industrial facility) are located underground. 
 

4.1.4 Geological Results 
 
Subsurface geologic units in the area of the Site is mainly composed of a silt-rich loess layer, clay-rich 
loess layer, and one layer of residual soil overlying St. Louis Limestone or the Cherokee Group (Lutzen 
and Rockaway, 1971). 
 
The bedrock geology in the city of St. Louis consists of essentially flat-lying sedimentary formations, 
mostly limestone and dolomite (Lutzen and Rockaway, 1971). Geologic formations exposed in St. Louis 
county, which lies adjacent to and west of the city, range in age from Ordovician to middle 
Pennsylvanian.   
 
The uppermost bedrock encountered in the area of the Site is the undifferentiated Pleasanton, Marmaton, 
and Cherokee Groups of Pennsylvanian age.  Shales, siltstones, sandstones, coal beds, and thin limestone 
beds are the dominant lithology of these three groups.  Regionally, the Pennsylvanian-age groups have a 
total thickness ranging from 10 to 300 feet.  During the April 2003 investigation, bedrock was 
encountered at 24 feet bgs.   
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Underlying the Pennsylvanian strata is Mississippian-age limestone.  The Ste. Genevieve Formation (0 to 
160 feet thick), St. Louis Limestone (0 to 180 feet thick), Salem Formation (0 to 180 feet thick), and 
Warsaw Formation (0 to 110 feet thick) are all limestone and compose the upper portion of the 
Mississippian-age bedrock. 
 
Site soil borings were completed as part of the Supplemental Environmental Field Investigation to 
provide site-specific stratigraphic and hydrogeologic data.  Soil boring data indicate the presence of four 
general soil stratigraphic units overlying the bedrock surface at the Site.  These four general units are 
defined in descending order as (1) Limestone Gravel/Concrete Unit, (2) Fill Unit, (3) Silty Clay Unit, and 
(4) Clay Unit. 
 
Limestone Gravel/Concrete Unit 
Upon demolition of the former North and South Diecast Buildings in 1998, the concrete floor of the 
buildings was sealed with an epoxy resin in order to eliminate/retard the movement of water through the 
concrete and to prevent the movement of PCBs from the concrete.  In order to prevent contact with the 
portions of the concrete floor which had been impacted by PCBs, the floor was then covered with up to 
3½-feet of crushed limestone in order to prevent contact with sealed concrete.  Soil boring data indicate 
that the limestone fill material ranges from 1½ feet thick on the west side of the Diecast Buildings to 3½-
feet thick along the southeast and east portions of the buildings.  The limestone gravel is underlain by the 
concrete floor, which is from 4 to 6 inches thick. 
   
Fill Unit 
Soil boring data indicate that a heterogeneous Fill Unit overlies the native materials at most portions of 
the Diecast buildings.  Fill generally consists of a clay/silty clay matrix, with intermixed sand, gravel, and 
cinders along with some brick and wood debris.  Unit thickness varied across the Site, but was typically 3 
to 6 feet in thickness with a maximum thickness of 15 feet.  Brick fragments were found in borings near 
the southwest corner of the South Diecast Building at a depth of up to 18 feet bgs.   These brick fragments 
found at depth could represent the location of a former cistern or sewer. 
 
Silty Clay Unit 
Soil boring data indicate the presence of a Silty Clay Unit beneath the surface or the previously defined 
Fill Unit.  These native materials generally consisted of olive-gray to reddish-brown, soft to stiff, silty 
clay often containing iron oxidation discoloration.  Unit thickness generally ranged from 6 to 19 feet.  
Soils from the Silty Clay Unit were characterized as having low to moderate moisture content; 
groundwater was not immediately observed in the soil borings upon completion. 
 
Clay Unit 
Soil boring data from the deeper soil borings indicate the presence of a Clay Unit underlying the Silty 
Clay Unit.  These native materials generally consisted of reddish-orange tan to brown, stiff to very stiff, 
plastic clay.  This unit was generally encountered at depths greater than 20 feet bgs and extended to the 
top of bedrock, which was encountered at a depth of between 19 and 29½ feet bgs.  The typical depth to 



  Draft Limited Groundwater Investigation ACF Carter Carburetor 

 
 

 
P:\3250055131 ACF PCB Delineation\2005 GW EI Report 2005\EI GW 102405 Final.doc 11 

bedrock was between 23 and 26 feet bgs.  The Clay Unit generally included some coarse gravels 
intermixed with the clay at the bedrock interface. 
 
Based on interpretations from the Site boring results, previous investigations, and regional geological 
information, the Silt Unit and the Clay Unit are expected to be relatively uniform and continuous beneath 
the Site and immediately surrounding area.  As such, the units serve as an aquitard beneath the Site, 
limiting vertical migration of groundwater. 

4.2 Analytical Results for Limited Groundwater Investigation 
 
Groundwater samples were collected from each well to evaluate the concentration of PCBs and select 
organic constituents within the groundwater.  Groundwater sampling activities were also completed to 
further evaluate the hydrogeological systems beneath the Site.  Table 4-2 presents a summary of 
analytical results for the groundwater samples collected by PSC and MACTEC.   
 

4.2.1 PCS Analytical Results 
 
Four samples (PZ-01 thru PZ-04) and one field duplicate sample (PZ-01 DUP) were collected by PSC 
and analyzed (see Table 4.2 for summary) for volatile organic constituents (VOCs), semivolatile organic 
constituents (SVOCs), polychlorinated biphenyls (PCBs) and total petroleum hydrocarbons (TPH).  PZ-
03 was not sampled for TPH due to insufficient groundwater volume.  
 
PCBs were not detected in the groundwater samples from the four wells. For the purgeable TPH 
fraction, benzene was the only constituent detected and only in PZ-01 at 2.09 micrograms per 
liter (ug/L) and PZ-04 at 7.23 ug/L.  TPH as gasoline was only detected in PZ-04 at 2,140 ug/L.  
TPH extractable fractions were only detected in PZ-04.  Concentrations for the TPH extractable fractions 
in the groundwater at that location ranged from 374 to 803 milligrams per liter (mg/L). 
 
Volatile organics were detected in all four wells ranging in concentrations ranging from 2.4 ug/L to 370 
ug/L.   PZ-01 exhibited detection of trichlorofluoromethane, cis-1,2-dichloroethene (cis-DCE) and 
trichloroethene (TCE) at 5.0 ug/L, 28 ug/L and 14 ug/L respectively.  Analysis of the field duplicate 
indicated acceptable analytical precision (less than 40% Relative Percent Difference (RPD)) for the 
duplicate results.  Cis-DCE was also detected in PZ-02 and PZ-03 at 29 ug/L and 32 ug/L, respectively.   
TCE was also detected in PZ-02 and PZ-03 at 5.1 ug/L and 27 ug/L, respectively.  PZ-04 exhibited 
positive results for 11 VOCs ranging in concentrations from 2.8 ug/L to 370 ug/L.  TCE was not detected 
in this well, but degradation products cis-DCE (4.3 ug/L) and vinyl chloride (140 ug/L) were detected, 
indicating that natural attenuation is occurring at the site.  Nine of the 11 volatile compounds that were 
detected are classified as benzene (aromatic) or substituted benzene compounds (substituted aromatics), 
for example: benzene; isopropylbenzene (1-methylethyl benzene); 1,2-dichlorobezene; etc.  These 
compounds are integral components of gasoline, distillate fuels, fuel oil and other petroleum products and 
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can also be associated with industrial applications such as a degreasing or cleaning agent for metals.  
These compounds are practically insoluble in water.    
 
The semivolatile analysis confirmed the volatile results for PZ-04.  The SVOCs detected in PZ-04 were 
1,4-dichlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene and 1,2,4-trichlorobeznene.  The results 
were comparable to the volatile fraction and exhibited acceptable precision between analytical methods.  
No SVOCs were detected in PZ-01, PZ-02, or PZ-03.   
 

4.2.2 MACTEC Analytical Results 
 
Based on the analytical results from the sampling by PCS, MACTEC sampled the four wells for VOC 
analysis only.  As shown in Table 4-2, the results from the MACTEC sampling corresponded favorably to 
the initial groundwater sampling results with the majority of the results being within 15 percent of the 
value measured from the PSC sampling.  The main exceptions were cis-DCE in wells PZ-02 and PZ-03 
and trichlorofluoromethane in PZ-01.  The variance in results (PZ-02; 29 ug/L verses 9.8 ug/L, PZ-03; 32 
ug/L verses 3.9 ug/L, and PZ-01 5.0 ug/L verses 3.3 ug/L) could be attributed to fluctuating groundwater 
conditions, laboratory variances, or sample conditions such as turbidity.    
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5.0 Summary and Conclusions 
 
Groundwater is present at the Site at depth between approximately 12 and 19 feet below ground surface 
which is below a typical construction worker exposure of 10 feet bgs.  The groundwater gradient was 
calculated approximately 0.0155 feet per foot to the southeast, away from the Herbert Hoover Boys and 
Girls Club (Figure 4-1).     
 
Based on the results of the laboratory analyses and a review of previous investigations conducted at the 
site, MACTEC believes that groundwater should be excluded in future exposure modeling and sampling.   
 
PCBs were not detected in the groundwater samples collected from the four well installed for this Limited 
Groundwater Investigation.  Low concentrations of VOCs were detected in samples collected from all 
four monitoring wells.  The presence of cis-DCE and vinyl chloride in addition to TCE indicates that 
natural biodegradation of chlorinated hydrocarbon compounds is occurring.   
 
Note that VOCs were not detected in previous groundwater sampling by EPA at a location just north of 
the Site (50 feet), or in the background sample collected in Fairground Park (approximately 5 blocks 
north of the Site). No PCBs or other contaminants attributable to the Site were detected by EPA in five 
water samples collected from four private water faucets at different locations of the Site  
 
The area of the Site is urban with past commercial/ industrial activities, with development in the area 
dating to at least the late 1800’s.  The groundwater pathway was scored as a zero by Ecology and 
Environment, Inc. (E & E) for the US EPA during the Preliminary Assessment/Site Inspection 
(Memorandum from E &E to Paul Doherty of EPA dated April 6, 1996).  No groundwater targets were 
identified within a 4-mile radius of the Site and there are not any receiving streams within a one-mile 
radius of the Site.  A review of aerial photos, USGS topographic maps, and the USDA NRCS (SCS) soil 
survey indicate that the nearest receiving stream is the Mississippi River, located approximately two miles 
east of the facility.  Surface stormwater runoff within the area is directed to the Metropolitan Sewer 
District (MSD) sewer system, with treatment and discharge at the Bissel Point Plant.  Potable water 
supplies within St. Louis City and County are obtained from the Mississippi and Missouri Rivers, with 
intakes upgradient and greater than two miles from the Site.  Wells identified by a well search of the 
Missouri Department of Natural Resources database within a 2-mile radius of the site were all industrial 
use, installed between 1904 and 1936.  The nearest well to the Site (approximately 1,100 feet to the east) 
was installed in 1915 and plugged and abandoned with a note of saline groundwater. Literature indicates 
that the water quality of the uppermost bedrock aquifer is likely poor and not suitable as potable water. 
 
Based on these results and the planned future use of the former Diecast Buildings portion of the Site, 
MACTEC believes that groundwater can be excluded from future exposure modeling and sampling.   
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TABLES 



Groundwater 
Monitoring Top of Casing* Well Screen Total Well Depth to Groundwater Depth to Groundwater Depth to Groundwater Gradient

Well Elevation Interval Depth Groundwater Elevation Groundwater Elevation Groundwater Elevation PZ-01 to PZ-03
PZ-01 98.30 7.54 -22.54 22.54 12.45 85.85 12.74 85.56 11.85 86.45
PZ-02 99.74 7.15 - 22.15 22.15 14.94 84.80 15.13 84.61 15.00 84.74
PZ-03 101.75 7.0 - 22.0 22.0 19.00 82.75 19.09 82.66 19.25 82.50
PZ-04 98.85 7.0 - 22.5 22.5 14.95 83.90 15.15 83.70 13.60 85.25

Measurements are relative to an Onsite benchmark that has an elevation of 100.00
Benchmark located North East support post of North Gate.

March 24, 2005

0.0155

March 3, 2005 March 10, 2005

Table 4-1 Groundwater Elevation Summary, Limited Groundwater Investigation, March 2005, Former Carte
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PSC PSC MEC PSC MEC PSC MEC PSC MEC
PZ-01 PZ-01 Dup PZ-01 RPD PZ-02 PZ-02 RPD PZ-03 PZ-03 RPD PZ-04 PZ-04 RPD

Date Sampled 3/3/2005 3/3/2005 3/24/2005 3/3/2005 3/28/2005 3/10/2005 3/24/2005 3/3/2005 3/24/2005
BTEX+MTBE+TPH-G (ug/L)

Benzene 2.09 <2 DNS <2 DNS <2 DNS 7.23 DNS
TPH as Gasoline <1,000 <1,000 DNS <1,000 DNS <1,000 DNS 2140 DNS

Total Extractable Hydrocarbons (mg/L)
TPH as Mineral Spirits <0.10 <0.10 DNS <0.10 DNS NS DNS 0.729 DNS
TPH as Motor Oil <0.15 <0.15 DNS <0.15 DNS NS DNS 0.374 DNS
TPH as Jet Fuel <0.10 <0.10 DNS <0.10 DNS NS DNS 0.803 DNS

Volatile Organic Compounds (ug/L)
Vinyl chloride <5 <5 <1 <5 <1 <5 <1 140 130 7%
Trichlorofluoromethane 5.0 6.5 3.3 41% <5 <1 <5 <1 <5 <2
cis-1,2-Dichloroethene 28 36 20 33% 29 9.8 99% 32 3.9 157% 4.3 5.9 -31%
Benzene <5 <5 <1 <5 <1 <5 <1 9.3 8.2 13%
Trichloroethene 14 19 10 33% 5.1 <1 27 30 -11% <5 <2
Chlorobenzene <5 <5 <1 <5 <1 <5 <1 130 110 17%
Isopropylbenzene <5 <5 <1 <5 <1 <5 <1 3.2 3.7 -14%
sec-Butylbenzene <5 <5 <1 <5 <1 <5 <1 5.9 6.7 -13%
n-Butylbenzene <5 <5 <1 <5 <1 <5 <1 2.4 2.8 -15%
tert-Butylbenzene <5 <5 <1 <5 <1 <5 <1 <5 2.9
n-Propylbenzene <5 <5 <1 <5 <1 <5 <1 <5 2.3
Acetone <5 <5 <10 <5 <10 <5 <10 <5 23
1,4-Dichlorobenzene <5 <5 <1 <5 <1 <5 <1 78 63 21%
1,3-Dichlorobenzene <5 <5 <1 <5 <1 <5 <1 360 370 -3%
1,2-Dichlorobenzene <5 <5 <1 <5 <1 <5 <1 14 13 7%
1,2,4-Trichlorobenzene <5 <5 <1 <5 <1 <5 <1 82 71 14%

Semi-Volatile Organic Compounds (ug/L)
1,4-Dichlorobenzene <10 <10 DNS ND DNS <5 DNS 55 DNS
1,3-Dichlorobenzene <10 <10 DNS ND DNS <5 DNS 250 DNS
1,2-Dichlorobenzene <10 <10 DNS ND DNS <5 DNS 11 DNS
1,2,4-Trichlorobenzene <10 <10 DNS ND DNS <5 DNS 62 DNS

Polychlorinated Biphenyls (ug/L)
PCBs <1 <1 DNS ND DNS <1 DNS <1 DNS

RPD = Relative Percent Difference PSC sample to MEC sample
<1  = non detect, less than indicted detection limit
Bold = Concentration measured
NS = No Sample, due to insufficient groundwater volume
DNS = Did not sample Created by: EMW 6/21/2005
PSC = Phillip Environmental Service Corporation
MEC = MACTEC Engineering and Consulting, Inc. Checked by DLB 6/24/2005
ug/L = micrograms per liter
mg/L = milligrams per liter

Analytical Parameter

Table 4-2  Analytical Results, Limited Groundwater Investigation, March 2005, Former Carter Carburator Site

PZ-01 PZ-02 PZ-03 PZ-04

P:\3250055131 ACF PCB Delineation\2005 GW EI Report 2005\GW Anaytical results table 3-1 RPD revised.xls1
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FIGURES 
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Appendix A 
 

Analytical Laboratory Reports and Chain-of-
Custody Forms 

 
 
































































































