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Executive Summary 
 
In accordance with Contract Number DACA21-96-D-0018, Task Order CK09, IT Corporation 
(IT) will conduct a supplemental investigation of Landfill No. 3, Parcel 80(6), and vicinity at 
Fort McClellan, Calhoun County, Alabama, to determine the nature and extent of contamination 
at the site.  The purpose of this site-specific field sampling plan (SFSP) is to provide information 
to determine the horizontal and vertical extent of groundwater contamination at Landfill No. 3, 
Parcel 80(6) to support the engineering evaluation/cost analysis process.  
 
Landfill No. 3, Parcel 80(6), is located in the northwest corner of the Main Post of Fort 
McClellan.  The landfill is bounded on the west by woods near the Anniston-Jacksonville 
Highway (Route 21) and on the east by 4th Avenue.  This 21-acre site was the sanitary landfill 
for the installation from 1946 to 1967.  The northern, eastern and western boundaries are well 
defined (i.e., terminus of trench depressions, drainage swales, and roads).  The landfill was 
constructed using trenches that extend east-west across the site from 3rd Avenue.  The waste was 
placed in the trenches and subsequently covered with topsoil.  The depths of these trenches have 
not been determined.  A complete manifest of all wastes deposited at the landfill was not 
available.  However, it has been reported that empty pesticide containers and burned ammunition 
pallets or crates were disposed of in the landfill.  It was reported that the pesticide containers 
were triple-rinsed prior to disposal.  Additionally, there is a high potential that paint containers, 
fluorescent bulbs and ballasts, waste oil, and construction debris were buried in Landfill No. 3.  
The landfill was not capped when it was closed in 1967, and settling is occurring, which could 
indicate that water is infiltrating through the topsoil.  Forty-nine trench depressions can be 
observed, oriented east to west.  
 
The U.S. Army Environmental Hygiene Agency began groundwater monitoring at Former 
Landfill No. 3 in 1986, and Science Application International Corporation conducted landfill 
monitoring in 1992 and 1994.  Groundwater sampling and analysis was also done by IT in 1998.  
Analysis of groundwater samples indicated the possibility that contaminants were leaking from 
Landfill No. 3 and migrating off the Fort McClellan property in a westerly direction. 
 
Specifically, IT will install three residuum and six bedrock monitoring wells and collect 
groundwater samples from eighteen existing monitoring wells and the nine newly installed wells. 
Chemical analyses of the samples collected during the field program will include volatile organic 
compounds, semivolatile organic compounds, metals, chlorinated pesticides, and 
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nitroexplosives.  Results from these analyses will be compared with site-specific screening levels 
presented in the IT July 2000 Final Human Health and Ecological Screening Values and PAH 
Background Summary Report and regulatory agency guidelines.  The data will be used to 
support the engineering evaluation/cost analysis for Landfill No. 3. 
 
This SFSP attachment to the installation-wide SAP will be used in conjunction with the site-
specific safety and health plan for Landfill No. 3, the work plan, and the installation-wide 
sampling and analysis plan (SAP).  The SAP includes the installation-wide safety and health 
plan, waste management plan, and quality assurance plan.  Site-specific hazard analyses are 
included in the site-specific safety and health plan. 
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1.0   Project Description 
 
1.1 Introduction 
The U.S. Army is conducting studies of the environmental impact of suspected contaminants at 
Fort McClellan (FTMC) in Calhoun County, Alabama, under the management of the U.S. Army 
Corps of Engineers (USACE)-Mobile District.  The USACE has contracted IT Corporation (IT) 
to provide environmental services to conduct an engineering evaluation/cost analysis (EE/CA) 
for Landfill No. 3, 80(6) under Task Order CK09, Contract Number DACA21-96-D-0018. 
 
This site-specific monitoring well installation and field sampling plan (SFSP) attachment to the 
installation-wide sampling and analysis plan (SAP) (IT, 2000a) for FTMC has been prepared to 
provide technical guidance and rationale for the installation of groundwater monitoring wells and 
the collection and analysis of groundwater samples at Landfill No. 3, Parcel 80(6) (Figure 1-1).  
The purpose of this investigation is to delineate the vertical and horizontal groundwater 
contamination in Landfill No. 3 and vicinity, using information gained from existing and newly 
installed groundwater monitoring wells.  The data will be used to support the EE/CA for Landfill 
No. 3.   
 
1.2  Fort McClellan Site Description and History  
FTMC is located in the foothills of the Appalachian Mountains of northeastern Alabama near the 
cities of Anniston and Weaver in Calhoun County (Figure 1-1).  FTMC is approximately 60 
miles northeast of Birmingham, 75 miles northwest of Auburn, and 95 miles west of Atlanta, 
Georgia.  FTMC consists of two main areas of government-owned properties: Main Post (18,929 
acres) and Pelham Range (22,245 acres). 
 
The Main Post is bounded on the east by the Choccolocco Corridor, a formerly leased area of 
4,488 acres, which connects the Main Post with the Talladega National Forest.  Pelham Range is 
located approximately 5 miles west of the Main Post and adjoins the Anniston Army Depot on 
the southwest.  Pelham Range is located west of U.S. Highway 431. 
 
FTMC is under the jurisdiction of the U.S. Army Training and Doctrine Command.  Until 
September 1999, the installation housed three major organizations, including the U.S. Army 
Military Police School, the U.S. Army Chemical School, and the Training Center (under the 
direction of the training brigade), in addition to other major support units and tenants. 
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The U.S. government purchased 18,929 acres of land near Anniston in 1917 for use as an 
artillery range and a training camp due to the outbreak of World War I.  The site was named 
Camp McClellan in honor of Major General George B. McClellan, a leader of the Union Army 
during the Civil War.  Camp McClellan was used to train troops for World War I from 1917 until 
the armistice.  It was then designated as a demobilization center.  Between 1919 and 1929, Camp 
McClellan served as a training area for active army units and other, civilian elements.  Camp 
McClellan was redesignated as FTMC in 1929 and continued to serve as a training area. 
 
In 1940, the government acquired an additional 22,245 acres west of FTMC.  This tract of land 
was named Pelham Range.  In 1941, the Alabama legislature leased approximately 4,488 acres to 
the U.S. government to provide an access corridor from the Main Post to Talladega National 
Forest for additional woodlands for training.  This lease was terminated in 1998.   
 
The U.S. Army operated the Chemical School at FTMC from 1951 until the school was 
deactivated in 1973.  The Chemical School offered advance training in all phases of chemical, 
biological, and radiological warfare to students from all branches of the military service. 
 
Until closure date, activities at FTMC could be divided into support activities, academic training, 
and practical training.  Support activities included housing, feeding, and moving individuals 
during training.  Academic training included classroom, laboratory, and field instruction.  
Practical training included weapons, artillery and explosives, vehicle operation and maintenance, 
and physical and tactical training activities. 
 
1.3   Landfill No. 3, Parcel 80(6) Site Description and History 
Landfill No. 3, Parcel 80(6), is located in the northwest corner of the Main Post (Figure 1-2).  
The landfill is bounded by woods near the Anniston-Jacksonville Highway (Route 21) to the 
west, and by 4th Avenue to the east.  This 21-acre site was the sanitary landfill for the 
installation from 1946 until 1967 (Environmental Sciences and Engineering [ESE], 1998).  The 
northern, eastern, and western boundaries are well defined (i.e., terminus of trench depressions, 
drainage swales, and roads).  The landfill was constructed using trenches that extend east-west 
across the site from 3rd Avenue.  The waste was placed in the trenches and subsequently covered 
with topsoil (Weston, 1990).  The depths of these trenches have not been determined (Science 
Application International Corporation [SAIC], 1993).  A complete manifest of all wastes 
deposited at the landfill was not available.  However, it has been reported that empty pesticide 
containers and burned ammunition pallets or crates were disposed of in the landfill (ESE, 1998).  
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The pesticide containers were reported to have been triple-rinsed prior to disposal.  Additionally, 
there is a high potential that paint containers, fluorescent bulbs and ballasts, waste oil, and 
construction debris were buried here (ESE, 1998).  The landfill was not capped when it was 
closed in 1967, and settling is occurring, which could indicate that water is infiltrating through 
the topsoil (SAIC, 1993).  Forty-nine trench depressions can be observed, oriented east to west.  
 
The U.S. Army Environmental Hygiene Agency (USAEHA) began groundwater monitoring at 
Landfill No. 3 in 1986, and SAIC conducted landfill monitoring in 1992 and 1994.  Groundwater 
sampling and analysis was also done by IT in 1998.  Originally, 18 monitoring wells were 
installed at this site; however, one well (OLF-G13) was damaged and subsequently abandoned in 
March 1999, following Alabama Department of Environmental Management guidelines.  The 
majority of the wells were installed on the west side of the landfill, which is considered to be 
hydraulically downgradient.  Three of these wells were placed outside the installation's 
boundary, in the median of the Anniston-Jacksonville Highway, to assess the extent of 
groundwater contamination leaving the post.  The available data do not indicate there is a 
defined contaminant plume resulting from uncontrolled leakage at the landfill.  However, as 
discussed in Chapter 2.0, contaminants have been detected in the existing groundwater 
monitoring wells.  
 
1.4  Regional Geology 
Calhoun County includes parts of two physiographic provinces, the Piedmont Upland Province 
and the Valley and Ridge Province.  The Piedmont Upland Province occupies the extreme 
eastern and southeastern portions of the county and is characterized by metamorphosed 
sedimentary rocks.  The generally accepted range in age of these metamorphics is Cambrian to 
Devonian. 
 
The majority of Calhoun County, including the Main Post of FTMC, lies within the Appalachian 
fold-and-thrust structural belt (Valley and Ridge Province) where southeastward-dipping thrust 
faults with associated minor folding are the predominant structural features.  The fold-and-thrust 
belt consists of Paleozoic sedimentary rocks that have been asymmetrically folded and thrust-
faulted, with major structures and faults striking in a northeast-southwest direction.   
 
Northwestward transport of the Paleozoic rock sequence along the thrust faults has resulted in 
the imbricate stacking of large slabs of rock referred to as thrust sheets.  Within an individual 
thrust sheet, smaller faults may splay off the larger thrust fault, resulting in imbricate stacking of 
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rock units within an individual thrust sheet (Osborne and Szabo, 1984).  Geologic contacts in 
this region generally strike parallel to the faults, and repetition of lithologic units is common in 
vertical sequences.  Geologic formations within the Valley and Ridge Province portion of 
Calhoun County have been mapped by Warman and Causey (1962), Osborne and Szabo (1984), 
and Moser and DeJarnette (1992), and vary in age from Lower Cambrian to Pennsylvanian.  
 
The basal unit of the sedimentary sequence in Calhoun County is the Cambrian Chilhowee 
Group.  The Chilhowee Group consists of the Cochran, Nichols, Wilson Ridge, and Weisner 
Formations (Osborne and Szabo, 1984).  In Calhoun County, the Chilhowee Group is either 
undifferentiated or divided into the Cochran and Nichols Formations and an upper, 
undifferentiated Wilson Ridge and Weisner Formation.  The Cochran is composed of poorly 
sorted arkosic sandstone and conglomerate with interbeds of greenish-gray siltstone and 
mudstone.  Massive to laminated, greenish-gray and black mudstone makes up the Nichols 
Formation, which contains thin interbeds of siltstone and very fine-grained sandstone (Szabo et 
al., 1988).  These two formations are mapped only in the eastern part of the county. 
 
The Wilson Ridge and Weisner Formations are undifferentiated in Calhoun County and consist 
of both coarse-grained and fine-grained clastics.  The coarse-grained facies appears to dominate 
the unit and consists primarily of coarse-grained, vitreous quartzite, and friable, fine- to coarse-
grained, orthoquartzitic sandstone, both of which locally contain conglomerate.  The fine-grained 
facies consists of sandy and micaceous shale and silty, micaceous mudstone which are locally 
interbedded with the coarse clastic rocks.  The abundance of orthoquartzitic sandstone and 
quartzite suggests that most of the Chilhowee Group bedrock near FTMC belongs to the Weisner 
Formation (Osborne and Szabo, 1984). 
 
The Cambrian Shady Dolomite overlies the Weisner Formation east and north of the Main Post 
and consists of interbedded bluish-gray or pale yellowish-gray sandy dolomitic limestone and 
siliceous dolomite with coarsely crystalline porous chert (Osborne et al., 1989).  A variegated 
shale and clayey silt have been included within the lower part of the Shady Dolomite (Cloud, 
1966).  Material similar to this lower shale unit was noted in core holes drilled by the Alabama 
Geologic Survey on FTMC (Osborne and Szabo, 1984).  The character of the Shady Dolomite in 
the FTMC vicinity and the true assignment of the shale at this stratigraphic interval are still 
uncertain (Osborne, 1999). 
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The Rome Formation overlies the Shady Dolomite.  Locally it occurs to the northwest and 
southeast of the Main Post, as mapped by Warman and Causey (1962) and Osborne and Szabo 
(1984), and immediately to the west of Reilly Airfield (Osborne and Szabo, 1984).  The Rome 
Formation consists of variegated, thinly interbedded grayish-red-purple mudstone, shale, 
siltstone, and greenish-red and light gray sandstone, with locally occurring limestone and 
dolomite.  The Conasauga Formation overlies the Rome Formation and occurs along anticlinal 
axes in the northeastern portion of Pelham Range (Warman and Causey, 1962); (Osborne and 
Szabo, 1984).  The Conasauga Formation is composed of dark-gray, finely to coarsely crystalline 
medium- to thick-bedded dolomite with minor shale and chert (Osborne et al., 1989).   
 
Overlying the Conasauga Formation is the Knox Group, which is composed of the Copper Ridge 
and Chepultepec dolomites of Cambro-Ordovician age.  The Knox Group is undifferentiated in 
Calhoun County and consists of light medium gray, fine to medium crystalline, variably bedded 
to laminated, siliceous dolomite and dolomitic limestone that weather to a chert residuum 
(Osborne and Szabo, 1984).  The Knox Group underlies a large portion of the Pelham Range 
area and a significant portion of the northwestern corner of the Main Post.   
 
The Ordovician Newala and Little Oak Limestones overlie the Knox Group.  The Newala 
Limestone consists of light to dark gray, micritic, thick-bedded limestone with minor dolomite.  
The Little Oak Limestone is comprised of dark gray, medium- to thick-bedded, fossiliferous, 
argillaceous to silty limestone with chert nodules.  These limestone units are mapped together as 
undifferentiated at FTMC and other parts of Calhoun County.  The Athens Shale overlies the 
Ordovician limestone units.  The Athens Shale consists of dark-gray to black shale and 
graptolitic shale with localized interbedded dark gray limestone (Osborne et al., 1989).  These 
units occur within an eroded "window" in the uppermost structural thrust sheet at FTMC and 
underlie much of the developed area of the Main Post. 
 
Other Ordovician-aged bedrock units mapped in Calhoun County include the Greensport 
Formation, Colvin Mountain Sandstone, and Sequatchie Formation.  These units consist of 
various siltstone, sandstone, shale, dolomite and limestone beds, and are mapped as one, 
undifferentiated unit in some areas of Calhoun County.  The only Silurian-age sedimentary 
formation mapped in Calhoun County is the Red Mountain Formation.  This unit consists of 
interbedded red sandstone, siltstone, and shale with greenish-gray to red silty and sandy 
limestone. 
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The Devonian Frog Mountain Sandstone consists of sandstone and quartzitic sandstone with 
interbedded shale, dolomudstone, and glauconitic limestone (Szabo et. al., 1988).  This unit 
locally occurs in the western portion of Pelham Range.   
 
The Mississippi Fort Payne Chert and the Maury Formation overlie the Frog Mountain 
Sandstone and are composed of dark- to light-gray limestone with abundant chert nodules and 
greenish-gray to grayish-red phosphatic shale, with increasing amounts of calcareous chert 
toward the upper portion of the formation (Osborne and Szabo, 1984).  These units occur in the 
northwestern portion of Pelham Range.  Overlying the Fort Payne Chert is the Floyd Shale, also 
of Mississippian age, which consists of thin-bedded, fissile brown to black shale with thin 
intercalated limestone layers and interbedded sandstone.  Osborne and Szabo (1984) reassigned 
the Floyd Shale, which was mapped by Warman and Causey (1962) on the Main Post of FTMC, 
to the Ordovician Athens Shale based on fossil data.   
 
The Jacksonville Thrust Fault is the most significant structural geologic feature near FTMC, both 
for its role in determining the stratigraphic relationships in the area and for its contribution to 
regional water supplies.  The trace of the fault extends northeastward for approximately 39 miles 
between Bynum, Alabama and Piedmont, Alabama.  The fault is interpreted as a major splay of 
the Pell City Fault (Osborne and Szabo, 1984).  The Ordovician sequence that makes up the 
Eden thrust sheet is exposed at FTMC through an eroded "window," or "fenster," in the 
overlying thrust sheet.  Rocks within the window display complex folding which is characterized 
by overturned and tight to isoclinal folds.  The carbonates and shales locally exhibit well-
developed cleavage (Osborne and Szabo, 1984).  The FTMC window is framed on the northwest 
by the Rome and Conasauga formations, north by the Knox Group, northeast and east by the 
Shady Dolomite, and southeast and southwest by the Chilhowee Group (Osborne et al., 1989). 
 
1.5  Site-Specific Geology 
Geological mapping indicates Landfill No. 3 is located on the footwall block (Pell City thrust 
sheet) of the Jacksonville Thrust Fault, approximately 1 mile to the west of the leading edge of 
the Jacksonville Thrust Fault, and approximately 0.6 miles north of the FTMC structural window 
where Ordovician age rocks are exposed (Osborne, 1999) (Figure 1-3).  Exposures of the 
Jacksonville Thrust Fault are rare because of deep weathering and thick colluvium accumulation.  
However, a trench excavated at Reservoir Ridge, 1.6 miles southeast of Landfill No. 3, indicated 
that the Athens shale and residuum of the Shady Dolomite are in thrust contact on the southeast 
edge of the window.  
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Based on the most recent field interpretations by the Alabama Survey in the FTMC area, the 
geologic contact between the Rome and the Conasauga Formations bisects Landfill No. 3.  
(Osborne, 1999).  Direct confirmation of the Rome or Conasauga Formations by examination of 
outcrops is not possible at Landfill No. 3, because only residuum and/or fill are present at the 
surface.  However, two outcrops, one located approximately 2,100 feet to the north of Landfill 
No. 3 and one directly to the west, are entirely consistent with the Rome interpretation as the 
source for the surface residuum.  The lithology is identified as dark red to reddish brown and 
pale olive mudstone and siltstone with occasional thin-bedded sandstone.  The Conasauga 
Formation does not outcrop in the immediate vicinity of Landfill No. 3. 
 
Information regarding the possible position of the contact between the Rome and Conasauga 
Formations was provided by three deep bedrock borings (designated Boring 1, Boring 2, and 
Boring 3) acquired by IT in May 2000 (Appendix A).  Boring 1 was located on the eastern side 
of Landfill No. 3, while Boring 2 and Boring 3 were located on the western side of the landfill. 
The bedrock in Boring 1 consisted primarily of dolomite and limestone beds with interbedded 
zones of mudstone (characteristic of the Conasauga Formation).  Black mudstone encountered 
below 213 feet bgs may represent Athens Shale.  The bedrock encountered in Boring 2 and 
Boring 3 consisted of dark red and reddish brown mudstone with a few zones of interbedded 
gray limestone, typical of the Rome Formation.   
 
Indications of fault activity effecting the bedrock underlying Landfill No. 3 was suggested by the 
presence of breccia zones and deformed bedding in the bedrock cores obtained by IT.  The 
breccia zones observed in the cores from Boring 1, Boring 2 and Boring 3 were relatively small, 
ranging in width from about 1 to 2 feet.  However, based on the presence of the breccia zones, 
the presence of larger scale bedrock deformation in the vicinity of Landfill No. 3 is inferred 
(Appendix A). 
 
1.6  Regional and Site-Specific Hydrogeology  
Aquifers near FTMC and Pelham Range are developed in residuum derived from bedrock 
decomposition, within fractured bedrock, along fault zones, and from the development of karst 
frameworks.  Although detailed characterizations of groundwater movement in the region have 
not been conducted, the ultimate movement of groundwater may be estimated to be toward major 
surface water features.  However, because of the impacts of differential weathering, variable 
fracturing, and the potential for conduit flow development, surface topography must be used with 
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caution as an indicator of groundwater flow direction in the area.  Areas with well-developed 
residuum horizons may subtly reflect the surface topography, but the groundwater flow direction 
also may exhibit the influence of pre-existing structural fabrics or the presence of perched water 
horizons on unweathered ledges or boulders (SAIC, 1998). 
 
Precipitation in the form of rain is the source of most groundwater in Calhoun County.  The 
thrust fault zones typical of the county form large storage reservoirs for groundwater.  Precipita-
tion and subsequent infiltration provide recharge to the groundwater flow system.  Points of 
discharge occur as springs, effluent streams, and lakes.  Shallow groundwater at FTMC occurs 
principally in the residuum developed from Cambrian sedimentary and carbonate bedrock units 
of the Weisner Formation and locally in lower Ordovician carbonates.  Bedrock permeability 
may be locally enhanced by fracture zones associated with thrust faults and by the development 
of solution (karst) features (predominantly on Pelham Range). 
 
Groundwater elevations measured in March 2000 (Table 1-1) were used to construct a 
groundwater elevation map shown on Figure 1-4.  Based on groundwater elevation data in wells 
OLF-G01 through OLF-G19, and LF4-MW1, groundwater flow is to the west-northwest with a 
gradient of approximately 0.044 foot per foot.  The groundwater bearing zone beneath Landfill 
No. 3 is reported to have an average hydraulic conductivity of 4.61 x 10-5 centimeters per second 
(cm/sec) (SAIC, 2000).  
 
There were not any high-capacity hydraulic conductivity pathways observed during the 
installation of 19 monitoring wells, as evidenced by the average well capacity of 1 gallon per 
minute determined by SAIC (2000).  Furthermore, three deep borings installed by IT (Appendix 
A) did not indicate the presence of high-capacity hydraulic conductivity pathways.  However, 
because the horizontal hydraulic gradient is steeper on the western portion of the landfill in the 
vicinity of an inferred fault (Appendix A), it is suggested that the groundwater flow direction 
maybe influenced by bedrock structure.  
 
1.7  Scope of Work 
The scope of work for activities associated with the groundwater monitoring well installation 
and sampling at Landfill No. 3, Parcel 80(6), includes the following tasks: 
 

• Develop the well installation SFSP attachment. 
 
• Develop the well installation site-specific safety and health plan attachment. 



Table 1-1

Groundwater Elevations
Landfill No. 3

Fort McClellan, Calhoun County, Alabama

OLF-G01 14-Mar-00 26.10 743.67 742.28 717.57
OLF-G02 14-Mar-00 21.68 744.28 742.65 722.60
OLF-G03 14-Mar-00 22.08 739.92 737.25 717.84
OLF-G04 14-Mar-00 52.57 747.49 744.96 694.92
OLF-G05 14-Mar-00 42.30 740.25 737.73 697.95
OLF-G06 14-Mar-00 dry 749.93 747.73 dry
OLF-G07 14-Mar-00 51.80 741.42 739.01 689.62
OLF-G08 14-Mar-00 40.25 739.34 737.64 699.09
OLF-G09 14-Mar-00 30.65 741.20 738.96 710.55
OLF-G10 14-Mar-00 26.67 748.53 746.62 721.86
OLF-G11 14-Mar-00 28.96 747.11 744.61 718.15
OLF-G12 14-Mar-00 40.67 743.88 743.53 703.21
OLF-G15 14-Mar-00 17.00 735.45 732.92 718.45
OLF-G16 14-Mar-00 dry 737.80 735.31 dry
OLF-G17 14-Mar-00 32.10 740.11 738.46 708.01
OLF-G18 14-Mar-00 49.66 740.41 740.83 690.75
OLF-G19 14-Mar-00 56.36 742.79 742.30 686.43
LF4-MW1 14-Mar-00 20.25 739.39 no recording 719.14

Elevations referenced to the North American Vertical Datum of 1988 (NAVD88).
BTOC - Below top of casing.
ft - Feet.
msl - Mean sea level.

Ground Elevation 
(ft above msl)

Water 
Elevation      

(ft above msl)Location Code Measurement Date
Depth to Water 

(BTOC)
Reference Elevation  

(ft above msl)

KN/4040/P80/FSP/Final/1-1.xls/11/16/2006(12:34 PM)
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• Install nine groundwater monitoring wells (three shallow and six deep wells). 

 
• Sample nine newly installed and eighteen existing groundwater monitoring wells in 

the vicinity of Landfill No. 3. 
 

• Analyze samples for the parameters listed in Section 4.5.  
 
At completion of the field activities and sample analysis, draft and final supplemental summary 
reports will be prepared for inclusion in the EE/CA.  Reports will be prepared in accordance with 
current U.S. Environmental Protection Agency (EPA) Region IV and ADEM requirements.
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2.0 Summary of Existing Environmental Studies 
 
An environmental baseline survey (EBS) was conducted to document current environmental 
conditions of all FTMC property (ESE, 1998).  The study identified sites that, based on available 
information, have no history of contamination and comply with U.S. Department of Defense 
(DOD) guidance on fast-track cleanup at closing installations.  The EBS also provides a baseline 
picture of FTMC properties by identifying and categorizing the properties by seven criteria. 
 

1. Areas where no storage, release, or disposal of hazardous substances or petroleum 
products has occurred (including no migration of these substances from adjacent 
areas) 

 
2. Areas where only release or disposal of petroleum products has occurred 
 
3. Areas where release, disposal, and/or migration of hazardous substances has 

occurred, but at concentrations that do not require a removal or remedial purpose 
 
4. Areas where release, disposal, and/or migration of hazardous substances has 

occurred, and all removal or remedial actions to protect human health and the 
environment has been taken 

 
5. Areas where release, disposal, and/or migration of hazardous substances has 

occurred, and removal or remedial actions are underway, but all required remedial 
actions have not yet been taken 

 
6. Areas where release, disposal, and/or migration of hazardous substances has 

occurred, but required actions have not yet been implemented  
 

7. Areas that are not evaluated or require additional evaluation. 
 
The EBS was conducted in accordance with the Community Environmental Response Facilita-
tion Act (Community Environmental Response Facilitation Act -Public Law 102-426) protocols 
and DOD policy regarding contamination assessment.  Record searches and reviews were 
performed on all reasonably available documents from FTMC, ADEM, EPA Region IV, and 
Calhoun County, as well as a database search of Comprehensive Environmental Response, 
Compensation, and Liability Act-regulated substances, petroleum products, and Resource 
Conservation and Recovery Act-regulated facilities.  Available historical maps and aerial photo-
graphs were reviewed to document historical land uses.  Personal and telephone interviews of 
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past and present FTMC employees and military personnel were conducted.  In addition, visual 
site inspections were conducted to verify conditions of specific property parcels.   
 
The USAEHA began groundwater monitoring at Landfill No. 3 in 1986, and SAIC conducted 
environmental sampling and groundwater monitoring between 1992 and 1995.  Groundwater 
sampling and analysis were also performed by IT in 1998.   
 
The results of the chemical analyses of samples collected at Landfill No. 3, Parcel 80(6), indicate 
that volatile organic compounds (VOC), semivolatile organic compounds (SVOC), metals, and 
pesticide/polychlorinated biphenyls (PCB) have been detected in the various site media. 
USAEHA contracted Roy F. Weston, Inc. for initial groundwater monitoring at Landfill No. 3, 
which began in 1986 with the installation of five monitoring wells (OLF-1 to OLF-5, 
subsequently renamed OLF-G01 through OLF-G05) (Figure 2-1).  Groundwater was collected 
from the five monitoring wells and analyzed for VOCs, SVOCs, pesticide/PCBs, and metals.  
Water quality parameters were also measured, including chloride, sulfate, nitrate/nitrite, total 
dissolved solids (TDS), specific conductivity, chemical oxygen demand, phenols, and pH.  
Tetrachloroethene (PCE), methylene chloride, 1,1-dichloroethane (DCA), trans-1,2-
dichlorethene (DCE), benzene, and bis (2-ethylhexyl)phthalate were found in the water samples 
in concentrations ranging from 4 to 110 micrograms per liter (µg/L). 
 
Between 1992 and 1995, SAIC conducted site investigations and remedial investigation (RI) 
activities at Landfill No. 3.  Thirteen additional monitoring wells were installed (OLF-G06 
through OLF-G13 and OLF-G15 through OLF-G19) (Figure 2-1).  Groundwater samples were 
collected from the five wells previously installed by USAEHA; monitoring well LF4-MW1 
(formerly designated MW1-94), located between Landfill No. 3 and the industrial landfill 
(Landfill No. 4); and the thirteen newly installed wells.  Groundwater was sampled to assess the 
lateral extent of groundwater contamination at the landfill.  Groundwater samples were analyzed 
for VOCs, SVOCs, metals, pesticide/PCBs, chemical agent breakdown products, and explosives.  
Metals, VOCs, SVOCs, and pesticides were detected in groundwater at the site.  Concentrations 
of chlorinated compounds were found in groundwater, including chlorobenzene (OLF-G08), 1,1-
DCA (OLF-G04), trichloroethene (TCE) (OLF-G06, and OLF-G12), 1,1,2,2-PCE (OLF-G04, 
and OLF-G07), and pentachlorophenol (OLF-G07, OLF-G08, OLF-G09, OLF-G12, and OLF-
G15) (SAIC, 2000). 
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Sediment, surface water, and surface soil samples were collected from Landfill No. 3 during RI 
activities conducted by SAIC in 1992.  Sediment and surface water samples collected from Cave 
Creek were analyzed for VOCs, SVOCs, metals, pesticide/PCBs, explosives, and chemical 
breakdown products.  The 1992 sediment and surface water analytical results indicated the 
presence of α-betahexachlorocyclohexane (BHC) (.00498 µg/L) and isodrin (.016 µg/L) in 
surface water sample OLF-S01.  However, these compounds were not considered significant 
because their concentrations were determined to be comparable with concentrations in field 
blank samples (SAIC, 1993).  Sample locations are shown on Figure 2-1.   
 
During 1994, SAIC collected 12 soil samples from eight sampling locations throughout the 
landfill (Figure 2-1) (SAIC, 2000).  Surface soil samples were analyzed for VOCs, SVOCs, 
metals, pesticide/PCBs, and explosives.  Analytical results indicated that non-target, unidentified 
VOCs, metals, pesticides and polynuclear aromatic hydrocarbon (PAH) compounds were 
detected in surface soil samples.  Metals detected in surface soil samples included arsenic (2.9 to 
9.08 micrograms per gram (µg/g) in OLF-S17 and OLF-S22, respectively), lead (3.27 to 46 µg/g 
in OLF-S16 and OLF-S22, respectively), and mercury (0.111 µg/g in OLF-S22).  PAH 
compounds detected in a sediment sample south of Landfill No. 3 and in surface soil samples 
within Landfill No. 3 included benzo(a)anthracene (0.80 to 0.12 µg/g), chrysene (0.083 to 0.63 
µg/g), flouranthene (0.12 to 0.89 µg/g), phenanthrene (0.087 to 0.23 µg/g), and pyrene (0.21 to 
1.2 µg/g) (SAIC 2000).  The pesticides 4,4’-dichlorodiphenyldichloroethane (DDD), 4,4’- 
dichlorodiphenyldichloroethene (DDE) and chlordane were detected at sample locations OLF-
S11, OLF-S13, and OLF-S21.   
 
Four surface water samples were collected at the Landfill No. 3 area in 1994 (Figure 2-1).  Two 
surface water samples (OLF-W01 and OLF-W02) were collected from southwest of the landfill 
where Cave Creek exits FTMC.  Three surface water samples (OLF-W03, OLF-W04, and OLF-
W05) were collected from the intermittent stream that enters the landfill along the central portion 
of the eastern boundary.  Surface water samples were analyzed for VOCs, SVOCs, biological 
oxygen demand, metals, pesticide/PCBs, and explosives compounds.  Detected compounds in 
surface water included lead (70 µg/L) in OLF-W05, 1,1,1-trichloroethane (1.2 to 6.2 µg/L in 
OLF-W03 and OLF-W04, respectively), TCE (1.3 µg/L in OLF-W04), and lindane (0.00143 
µg/L in OLF-W03).   
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Sediment samples were collected from three locations (OLF-D01, OLF-D02, and OLF-D03) 
(Figure 2-1).  Sediment samples were analyzed for VOCs, SVOCs, pesticides, PCBs, metals, and 
explosives.  Pesticides and PAHs were detected in OLF-D03. 
 
A long-term groundwater sampling and analysis event at Landfill No. 3 was performed by IT in 
1998.  Groundwater samples from 18 wells were collected during this sampling event.  To 
evaluate whether the detected constituents present an unacceptable risk to human health and the 
environment, detected constituent concentrations were compared to the human health site-
specific screening levels (SSSL), ecological screening values (ESV), and background screening 
values for FTMC.  The SSSLs and ESVs were developed by IT as part of the human health and 
ecological risk evaluations associated with site investigations being performed under the base 
realignment and closure (BRAC) Environmental Restoration Program at FTMC (IT, 2000b).  
The SSSLs, ESVs, and PAH background screening values are presented in the Final Human 
Health and Ecological Screening Values and PAH Background Summary Report (IT, 2000b). 
The PAH background screening values were developed by IT at the direction of the BRAC 
Cleanup Team to address the occurrence of PAH compounds in surface soils as a result of 
anthropogenic activities at FTMC.  Background metals screening values are presented in the 
final background metals survey report, FTMC, Alabama (SAIC, 1998).  
 
Metals, VOCs, SVOCs, and pesticides were detected in groundwater samples during the 1998 
sampling event.  The analytical data from the 1998 long-term groundwater monitoring event are 
presented with SSSL values in Table 2-1.  Thirteen VOCs were detected in groundwater at 
Landfill No. 3, namely benzene, 1,1,2,2-tetrachloroethane (PCA), 1,1,2-trichloroethane (TCA), 
1,1-DCA, 1,2-DCE, acetone, carbon disulfide, chlorobenzene, methylene chloride, PCE, TCE, 
toluene, and total xylenes.  However, only six VOCs exceeded the SSSL values, (1,1,2,2-PCA 
[OLF-G07 and OLF-G12], 1,1,2-TCA [OLF-G07 and OLF-G12], 1,2-DCA [OLF-G12], acetone 
[OLF-G11], TCE [OLF-G07 and OLF-G12], and PCE [OLF-G12]).  The well locations with 
compounds exceeding SSSLs are shown on Figure 2-2.  
 
Four SVOCs were detected in groundwater at Landfill No. 3 (Table 2-1).  These were 
4-chloroanaline and three phthalate ester compounds: di-n-butyl phthalate, diethyl-phthalate, and 
bis(2-ethylhexyl)phthalate.  All concentrations reported by the laboratory were flagged with an 
“E” data qualifier, signifying that the values are estimated below the standard reporting limits 
RL) but above the method detection limit (MDL).   
 



Table 2-1

Compounds Exceeding SSSLs in  Groundwater, Landfill No. 3, Parcel 80(6)
Fort McClellan, Calhoun County, Alabama

(Page 1 of 5)

Parameter Units BKG SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL

METALS
Aluminum mg/L 2.34E+00 1.56E+00 2.55E-01 J 1.42E+00 3.00E-01 J 6.00E-01 J ND
Barium mg/L 1.27E-01 1.10E-01 ND ND ND ND ND
Cadmium mg/L 2.51E-03 7.80E-04 ND ND ND ND
Calcium mg/L 5.65E+01 ND 5.82E+01 YES 1.90E+01 ND 6.37E+00
Chromium mg/L 4.69E-03 ND 1.06E-02 YES ND ND ND
Copper mg/L 2.55E-02 6.26E-02 ND ND ND ND ND
Iron mg/L 7.04E+00 4.69E-01 4.07E-01 7.83E+00 YES YES 9.78E+00 YES YES 9.30E-01 YES ND
Lead mg/L 7.99E-03 1.50E-02 ND 1.78E-02 YES YES 9.80E-03 YES 6.30E-03 B ND
Magnesium mg/L 2.13E+01 ND 3.30E+01 YES 1.06E+01 5.04E+00 ND
Manganese mg/L 5.81E-01 7.35E-02 1.04E-01 YES 1.92E+00 YES YES 7.01E-01 YES YES 1.45E-01 YES ND
Mercury mg/L 4.60E-04 ND ND ND 2.10E-03 YES ND
Potassium mg/L 7.20E+00 ND ND ND 6.98E+00 ND
Sodium mg/L 1.48E+01 ND 3.35E+01 YES 2.68E+01 YES ND ND
Vanadium mg/L 1.70E-02 1.10E-02 ND ND ND ND ND
Zinc mg/L 2.20E-01 4.69E-01 6.28E-02 J 7.43E-02 8.46E-02 J 5.54E-02 J 1.29E-01 J
PESTICIDES/PCBs
beta-BHC mg/L 3.00E-05 ND ND ND 5.40E-05 YES ND
SEMIVOLATILE ORGANIC COMPOUNDS
4-Chloroaniline mg/L 6.19E-03 ND ND ND ND ND
Di-n-butyl phthalate mg/L 1.48E-01 6.90E-03 J 5.00E-03 J 3.70E-03 J ND 2.50E-03 J
Diethyl phthalate mg/L 1.23E+00 ND ND ND 1.60E-03 J ND
bis(2-Ethylhexyl)phthalate mg/L 4.30E-03 ND ND ND ND ND
VOLATILE ORGANIC COMPOUNDS
1,1,2,2-Tetrachloroethane mg/L 2.00E-04 ND ND ND ND ND
1,1,2-Trichloroethane mg/L 7.10E-04 ND ND ND ND ND
1,1-Dichloroethane mg/L 1.54E-01 ND ND ND 4.20E-03 ND
1,2-Dichloroethene mg/L 1.39E-02 ND ND ND 2.10E-03 ND
Acetone mg/L 1.56E-01 ND ND ND ND ND
Benzene mg/L 1.40E-03 ND ND ND 9.10E-04 J ND
Carbon disulfide mg/L 1.51E-01 3.00E-03 3.30E-04 J ND ND ND
Chlorobenzene mg/L 1.62E-02 ND 4.20E-04 J ND 1.50E-04 J ND
Methylene chloride mg/L 7.85E-03 ND ND 2.70E-04 B 9.90E-04 B ND
Tetrachloroethene mg/L 1.25E-03 ND ND 9.20E-04 J 3.60E-04 J ND
Toluene mg/L 2.59E-01 ND ND 2.30E-04 B ND ND
Trichloroethene mg/L 4.50E-03 ND ND 1.60E-04 J ND ND
Xylene, Total mg/L 2.80E+00 ND ND ND 3.10E-04 J ND

16-Feb-98 16-Feb-98 13-Feb-98 14-Feb-98
A-0013 A-0014 A-0017 A-0018

OLF-G02 OLF-G03 OLF-G04 OLF-G05
FA-80 FA-80 FA-80 FA-80FA-80

OLF-G01

A-0012
15-Feb-98

Parcel
Sample Location

Sample Number
Sample Date
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Table 2-1

Compounds Exceeding SSSLs in  Groundwater, Landfill No. 3, Parcel 80(6)
Fort McClellan, Calhoun County, Alabama

(Page 2 of 5)

Parameter Units BKG SSSL

METALS
Aluminum mg/L 2.34E+00 1.56E+00
Barium mg/L 1.27E-01 1.10E-01
Cadmium mg/L 2.51E-03 7.80E-04
Calcium mg/L 5.65E+01
Chromium mg/L 4.69E-03
Copper mg/L 2.55E-02 6.26E-02
Iron mg/L 7.04E+00 4.69E-01
Lead mg/L 7.99E-03 1.50E-02
Magnesium mg/L 2.13E+01
Manganese mg/L 5.81E-01 7.35E-02
Mercury mg/L 4.60E-04
Potassium mg/L 7.20E+00
Sodium mg/L 1.48E+01
Vanadium mg/L 1.70E-02 1.10E-02
Zinc mg/L 2.20E-01 4.69E-01
PESTICIDES/PCBs
beta-BHC mg/L 3.00E-05
SEMIVOLATILE ORGANIC COMPOUNDS
4-Chloroaniline mg/L 6.19E-03
Di-n-butyl phthalate mg/L 1.48E-01
Diethyl phthalate mg/L 1.23E+00
bis(2-Ethylhexyl)phthalate mg/L 4.30E-03
VOLATILE ORGANIC COMPOUNDS
1,1,2,2-Tetrachloroethane mg/L 2.00E-04
1,1,2-Trichloroethane mg/L 7.10E-04
1,1-Dichloroethane mg/L 1.54E-01
1,2-Dichloroethene mg/L 1.39E-02
Acetone mg/L 1.56E-01
Benzene mg/L 1.40E-03
Carbon disulfide mg/L 1.51E-01
Chlorobenzene mg/L 1.62E-02
Methylene chloride mg/L 7.85E-03
Tetrachloroethene mg/L 1.25E-03
Toluene mg/L 2.59E-01
Trichloroethene mg/L 4.50E-03
Xylene, Total mg/L 2.80E+00

Parcel
Sample Location

Sample Number
Sample Date

Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL

ND 7.18E+00 J YES YES ND 4.50E+00 J YES YES 1.04E+00
ND ND ND ND ND
ND ND ND ND ND

2.11E+01 1.08E+01 ND 7.47E+00 ND
ND 2.14E-02 YES ND 1.32E-02 YES ND
ND 3.37E-02 YES ND ND ND

1.03E-01 J 1.66E+01 YES YES ND 7.31E+00 YES YES 2.58E+00 YES
ND 1.55E-02 YES YES ND 6.00E-03 B 3.70E-03

1.11E+01 7.11E+00 ND ND ND
3.10E-02 2.33E-01 YES ND 1.20E-01 YES 5.57E-01 YES

ND ND ND ND ND
ND ND ND 5.39E+00 ND

5.17E+00 ND ND ND 5.58E+00
ND ND ND ND ND

7.46E-02 J 1.10E-01 J ND 2.00E-01 J 1.17E-01

ND ND ND ND ND

ND ND ND ND 1.80E-03 J
4.50E-03 J 3.80E-03 J 1.90E-03 J 3.90E-03 J 4.50E-03 J

ND ND ND ND ND
ND ND 2.60E-03 J ND ND

9.20E-02 YES ND ND ND ND
9.30E-04 J YES ND ND ND ND

ND ND ND ND ND
6.30E-03 ND ND ND ND

ND ND ND ND 5.70E-01 J YES
ND ND ND ND ND
ND 1.10E-03 ND 1.90E-03 ND

1.60E-03 J ND ND ND ND
6.20E-04 B ND ND ND ND
5.80E-04 J ND ND ND ND

ND ND 1.80E-04 B ND ND
3.80E-02 YES ND ND ND ND

ND ND ND ND ND

16-Feb-98 18-Feb-9814-Feb-98 14-Feb-98 12-Feb-98
A-0026A-0020 A-0023 A-0024 A-0025

OLF-G10 OLF-G11OLF-G07 OLF-G08 OLF-G09
FA-80FA-80 FA-80 FA-80 FA-80
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Table 2-1

Compounds Exceeding SSSLs in  Groundwater, Landfill No. 3, Parcel 80(6)
Fort McClellan, Calhoun County, Alabama

(Page 3 of 5)

Parameter Units BKG SSSL

METALS
Aluminum mg/L 2.34E+00 1.56E+00
Barium mg/L 1.27E-01 1.10E-01
Cadmium mg/L 2.51E-03 7.80E-04
Calcium mg/L 5.65E+01
Chromium mg/L 4.69E-03
Copper mg/L 2.55E-02 6.26E-02
Iron mg/L 7.04E+00 4.69E-01
Lead mg/L 7.99E-03 1.50E-02
Magnesium mg/L 2.13E+01
Manganese mg/L 5.81E-01 7.35E-02
Mercury mg/L 4.60E-04
Potassium mg/L 7.20E+00
Sodium mg/L 1.48E+01
Vanadium mg/L 1.70E-02 1.10E-02
Zinc mg/L 2.20E-01 4.69E-01
PESTICIDES/PCBs
beta-BHC mg/L 3.00E-05
SEMIVOLATILE ORGANIC COMPOUNDS
4-Chloroaniline mg/L 6.19E-03
Di-n-butyl phthalate mg/L 1.48E-01
Diethyl phthalate mg/L 1.23E+00
bis(2-Ethylhexyl)phthalate mg/L 4.30E-03
VOLATILE ORGANIC COMPOUNDS
1,1,2,2-Tetrachloroethane mg/L 2.00E-04
1,1,2-Trichloroethane mg/L 7.10E-04
1,1-Dichloroethane mg/L 1.54E-01
1,2-Dichloroethene mg/L 1.39E-02
Acetone mg/L 1.56E-01
Benzene mg/L 1.40E-03
Carbon disulfide mg/L 1.51E-01
Chlorobenzene mg/L 1.62E-02
Methylene chloride mg/L 7.85E-03
Tetrachloroethene mg/L 1.25E-03
Toluene mg/L 2.59E-01
Trichloroethene mg/L 4.50E-03
Xylene, Total mg/L 2.80E+00

Parcel
Sample Location

Sample Number
Sample Date

Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL

ND 2.81E+01 YES YES 2.69E+00 J YES YES 7.43E-01 J 5.54E-01 J
ND 5.79E-01 YES YES ND ND ND
ND ND ND ND ND

6.87E+00 2.53E+01 ND 7.09E+00 ND
ND 1.73E-02 YES ND ND ND
ND 9.17E-02 YES YES ND ND ND
ND 4.26E+01 YES YES 2.59E+00 YES 1.85E+00 YES 8.64E-01 YES
ND 2.78E-02 YES YES 8.60E-03 YES ND ND
ND 1.08E+01 ND 6.45E+00 ND
ND 4.42E-01 YES 3.31E-02 1.22E-01 YES 5.63E-02

2.60E-04 ND ND ND ND
9.28E+00 YES ND ND ND ND
5.28E+00 1.03E+01 ND ND 8.25E+00

ND 6.31E-02 YES YES ND ND ND
9.82E-02 J 2.15E-01 1.69E-01 J 1.56E-01 J 8.27E-02 J

ND ND ND ND ND

ND ND ND ND ND
4.90E-03 J 1.90E-03 J 5.20E-03 J 4.10E-03 J 2.50E-03 J

ND ND ND ND ND
ND ND ND ND ND

4.00E-01 YES ND ND ND ND
3.10E-03 J YES ND ND ND ND

ND ND ND ND ND
2.00E-02 YES ND ND ND ND

ND ND ND ND ND
ND ND ND ND ND
ND ND 5.40E-04 J 3.60E-04 J ND
ND ND ND ND ND

2.70E-03 B ND ND ND ND
1.70E-03 J YES ND ND ND ND

ND ND ND ND ND
1.00E-01 YES ND ND ND 1.70E-04 J

ND ND ND ND ND

13-Feb-98 14-Feb-98 15-Feb-9815-Feb-98 17-Feb-98
A-0031 A-0032A-0027 A-0028 A-0029

OLF-G15 OLF-G17 OLF-G18OLF-G12 OLF-G13
FA-80 FA-80FA-80 FA-80 FA-80
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Table 2-1

Compounds Exceeding SSSLs in  Groundwater, Landfill No. 3, Parcel 80(6)
Fort McClellan, Calhoun County, Alabama

(Page 4 of 5)

Parameter Units BKG SSSL

METALS
Aluminum mg/L 2.34E+00 1.56E+00
Barium mg/L 1.27E-01 1.10E-01
Cadmium mg/L 2.51E-03 7.80E-04
Calcium mg/L 5.65E+01
Chromium mg/L 4.69E-03
Copper mg/L 2.55E-02 6.26E-02
Iron mg/L 7.04E+00 4.69E-01
Lead mg/L 7.99E-03 1.50E-02
Magnesium mg/L 2.13E+01
Manganese mg/L 5.81E-01 7.35E-02
Mercury mg/L 4.60E-04
Potassium mg/L 7.20E+00
Sodium mg/L 1.48E+01
Vanadium mg/L 1.70E-02 1.10E-02
Zinc mg/L 2.20E-01 4.69E-01
PESTICIDES/PCBs
beta-BHC mg/L 3.00E-05
SEMIVOLATILE ORGANIC COMPOUNDS
4-Chloroaniline mg/L 6.19E-03
Di-n-butyl phthalate mg/L 1.48E-01
Diethyl phthalate mg/L 1.23E+00
bis(2-Ethylhexyl)phthalate mg/L 4.30E-03
VOLATILE ORGANIC COMPOUNDS
1,1,2,2-Tetrachloroethane mg/L 2.00E-04
1,1,2-Trichloroethane mg/L 7.10E-04
1,1-Dichloroethane mg/L 1.54E-01
1,2-Dichloroethene mg/L 1.39E-02
Acetone mg/L 1.56E-01
Benzene mg/L 1.40E-03
Carbon disulfide mg/L 1.51E-01
Chlorobenzene mg/L 1.62E-02
Methylene chloride mg/L 7.85E-03
Tetrachloroethene mg/L 1.25E-03
Toluene mg/L 2.59E-01
Trichloroethene mg/L 4.50E-03
Xylene, Total mg/L 2.80E+00

Parcel
Sample Location

Sample Number
Sample Date

Result Qual >BKG >SSSL Result Qual >BKG >SSSL Result Qual >BKG >SSSL

5.96E-01 J
ND ND ND
ND 6.76E-02 YES YES 6.00E-03 YES YES
ND
ND 3.00E-03 ND
ND ND

5.99E+00 YES 2.18E+00 YES 2.87E+00 YES
ND 2.43E-02 YES YES 4.30E-03
ND

2.29E-01 YES 5.60E-01 YES 1.45E+00 YES YES
ND ND ND
ND
ND 3.10E+00 1.29E+01
ND ND

1.03E-01 J ND

ND

ND
6.00E-03 J

ND
ND

ND ND ND
ND ND ND
ND ND ND
ND
ND ND
ND ND ND

1.10E-03 ND
ND ND ND

2.60E-04 B ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND

15-Feb-98
A-0033

OLF-G19
FA-80

MW1-998
28-Sep-98

HILF-81
LF4-MW1

HILF-81
LF4-MW1

MW1-398
23-Mar-98
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Table 2-1

Compounds Exceeding SSSLs in Groundwater, Landfill No. 3, Parcel 80(6)
Fort McClellan, Calhoun County, Alabama

(Page 5 of 5)

Analyses performed by Quanterra Environmental Services using U.S. Environmental Protection Agency (EPA) SW-846 analytical methods, including Update III methods where applicable. 

aBkg - Background.  Concentration listed is two time (2x) the arithmetic mean of background metals concentration given in Science Applications International Corporation (1988), Final Background Metals Survey Report, Fort McClellan, Alabama, July.
bResidential human health site-specific screening level (SSSL) as given in IT Corporation (2000), Final Human Health and Ecological Screening Values and PAH Background Summary Report, Fort McClellan, Calhoun County, Alabama, July.

B - Analyte detected in laboratory or field blank at concentration greater than the reporting limit (and greater than zero).
J - Result is greater than stated method detection limit but less than or equal to specified reporting limit.
mg/L - Milligrams per liter
NA - Not available
ND - Not detected
Qual - Data validation qualifier
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Analyses for pesticides indicated that beta-BHC was detected at 0.054 µg/L in only one well, 
OLF-G04 (Table 2-1), which exceeded the SSSL.  For all other wells, pesticide concentrations 
were below the RLs.   
 
Fifteen metals were detected in groundwater at Landfill No. 3 (aluminum, barium, calcium, 
chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, sodium, 
vanadium, and zinc) (Table 2-1).  Aluminum (at four locations), barium, cadmium, copper, iron 
(five locations), lead (four locations), manganese (three locations), and vanadium were the only 
metals found at concentrations exceeding their background concentrations and SSSLs. 
Monitoring well OLF-G13 contained the greatest number of metals exceeding background 
values and SSSLs; however, the groundwater sample from this well also exhibited turbidity 
readings greater than 100 nephthelometric turbidity units (NTU).  Because monitoring well 
OLF-G13 was damaged by a vehicle in February 1999, it was subsequently abandoned following 
ADEM guidelines in March 1999.   
 
Two water supply wells maintained by the City of Weaver are located 1.7 and 2.1 miles 
northwest of the landfill (Figure 2-3).  Analysis of water samples from both City of Weaver 
wells taken in August 1998 indicates that organic compounds were below detection limits.  
Eleven known privately owned potable-water wells are located to the north and west of the 
landfill (Table 2-2) (Figure 2-3) (Moser and DeJarnette, 1992).   
 
One privately owned well, known as the Medders well, is located west of the Jacksonville-
Anniston Highway, west-northwest of monitoring well OLF-G12 (Figure 2-3) approximately 
300 feet west of Landfill No. 3.  The well is reportedly no longer in use (SAIC, 2000).  In 
August 1995, the FTMC Directorate of Environment collected one water sample from the private 
well.  The private well is reportedly 90 feet deep and had 3 feet of standing water during 
measurements in 1995, but may have originally been as deep as 120 feet (SAIC, 2000).  
Groundwater analytical results indicated that organic compounds were below detection limits in 
the well (FTMC, 1995).  
 
Additional geologic and structural information was obtained from three deep borings drilled by 
IT on the eastern and western sides of Landfill No. 3 in May 2000 (Appendix A).  The purpose 
of the borings was: 
 



Table 2-2

Off-Site Domestic and Municipal Wells in the Vicinity of Landfill No. 3
Fort McClellan Calhoun County, Alabama

Page 1 of 2

Well ID Owner Address Property Owner Installation Date
Well 

Depth
Geologic 

Formation REMARKS

S-2
794 Anniston Beach 
Road (unsure)a A.W. Collinsb 1951b 68b Floyd Shaleb

Appears to be near 
intersection of Bernard Drive 
and Anniston Beach Road. 
House is burned down. a

S-3
101 Four Mile Church 
Roada Morrine Tolbertc unknown 68b residuumb

S-4
8210 Old Jacksonville 
Highwayc Patricia Ann Barnhartc unknown 44b residuumb

S-5 7790 McClellan Blvd.a,c Ruby Ann Loweryc 1955b 278b Rome Formation?b

S-14 776 Cave Roada,c Travis & Geraldine Higginsc 1956b 204b
Conasauga 
Formationb

Weaver #2

P.O. Box 60 (located on 
Weaver Lane), Weaver, 
AL 36277d City of Weaver July 1956d 408a

Conasauga 
Formationa

8-inch diameter steel casing to 
95 feet bgs.  Pump rate of 
300gpmb.  1995 analytical 
results indicate organic 
compounds were BDLe.

Weaver #3

P.O. Box 60 (located on 
Wana Dr.), Weaver, AL 
36277d City of Weaver December 1972d 125a

Conasauga 
Formationa

12-inch diameter steel casing 
from ground surface to an 
unknown depth.  Pump rate of 
450gpmb. 1995 analytical 
results indicate organic 
compounds were BDLe.

Medders Well
7520 McClellan Blvd., 
Anniston, AL 36206c Douglas & Katy Meddersc unknown 90e unknown

Well may have originally been 
as deep as 120-fte. 1995 
analytical results indicate 
organic compounds were BDL.f
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Table 2-2

Off-Site Domestic and Municipal Wells in the Vicinity of Landfill No. 3
Fort McClellan Calhoun County, Alabama

Page 2 of 2

Well ID Owner Address Property Owner Installation Date
Well 

Depth
Geologic 

Formation REMARKS

Holder Well
3701 Roy Webb Rd., 
Jacksonville, Alg Floyd Holder unknown unknown unknown Property location unknown.

Hall Well
8850 or 8860 McClellan 
Blvd.g Harold Hall unknown unknown unknown

Unable to find address, either 
thru field recon. or internet 
searches.  Hall shown as 
owner of noted Parcel

Hollingsworth Well
1207 Longshore Dr., 
Anniston, Alg Juanese Hollingsworth unknown unknown unknown

Intersection of Longshore and 
Robin Dr.a

Stinson Well
Rt. 5 Box 392-Jg, or 33 
Bailey Lanec Heflin, AL Kay Cole Stinsonc unknown unknown unknown

Probable absentee landlord.  
Property may be undeveloped. 
May be located North of Parker 
Blvd. Just east of Dothard 
Creek.

Notes:
a - Source of information: Reconnaissance by IT, March 2001.
b - Source of information: 1992 Geological Survey of Alabama publication Ground-Water Availability in Calhoun County, Alabama
c - Source of information: Calhoun County Ownership Map (prepared for Alabama Department of Revenue) updated 2/23/2000, and owner listing obtained 11/16/2000.
d - Source of information:  City of Weaver.
e -  Source of information:  Science Applications International Corporation (SAIC), 2000, Remedial Investigation Report
f - Source of information:  Fort McClellan, Directorate of Environment, 1995, Letter from Ron Levy to Mr. Douglas
     Medders, Regarding Results from Groundwater Sample of Private Well in August 1995
g - Well Survey Response Card current through December 1995

well depth given in feet below ground surface (bgs)
gpm - gallons per minute
BDL - below detection limits
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• To evaluate the bedrock lithology and potential fault development in the bedrock 
underlying Landfill No. 3 

 
• To assess the potential influence faulting may have on the movement of 

groundwater in the vicinity of the landfill area 
 

• To provide information to assist in the placement of additional groundwater 
monitoring wells.   

 
Results of the investigation are detailed in Appendix A.  
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3.0  Site-Specific Data Quality Objectives 
  
3.1 Overview 
The data quality objective (DQO) process is followed to establish data requirements.  This 
process ensures that the proper quantity and quality of data are generated to support the decision-
making process associated with the future action for Landfill No. 3.  This section incorporates 
the components of the DQO process described in the publication EPA 540-R-93-071 Data 
Quality Objectives Process for Superfund (EPA, 1993).  The DQO process as applied to Landfill 
No. 3 and vicinity is described in more detail in Section 4.3 of the installation-wide work plan 
(WP).  Table 3-1 provides a summary of the factors used to determine the appropriate quantity of 
samples and the procedures necessary to meet the objectives of the site-specific groundwater 
monitoring well installation and sampling plan for Landfill No. 3, as well as to establish a basis 
for future action at this site. 
 
The groundwater samples will be analyzed using EPA SW-846 Methods, including Update III 
methods where applicable, as presented in Chapter 4.0 in this SFSP and Table 6-1 in the QAP.  
Data will be reported and evaluated in accordance with Corps of Engineers South Atlantic 
Savannah Level B criteria (USACE, 1994) and the stipulated requirements for the generation of 
definitive data (Section 3.1.2 of the QAP).  Chemical data will be reported via hard-copy data 
packages by the laboratory using Contract Laboratory Program-like forms along with electronic 
copies.  These packages will be validated in accordance with EPA National Functional 
Guidelines Level III criteria. 
 
3.2  Data Users and Available Data 
The intended data users and available data related to the site-specific groundwater monitoring 
well installation and sampling plan at Landfill No. 3, presented in Table 3-1, have been used to 
formulate a site-specific conceptual model.  This conceptual model was developed to support the 
development of this groundwater monitoring well installation and sampling plan, which is 
necessary to meet the objectives of these activities and to establish a basis for future action at the 
site.  The data users for information generated during field activities are primarily EPA, USACE, 
ADEM, FTMC, and the USACE supporting contractors.  This groundwater monitoring well 
installation and field sampling plan, along with the necessary companion documents, has been 
designed to provide the regulatory agencies with sufficient detail to reach a determination as to 
the adequacy of the scope of work.  The program has also been designed to provide defensible 



Table 3-1

Summary of Data Quality Objectives
Landfill No. 3, Parcel 80(6)

Fort McClellan, Calhoun County, Alabama

Available Media of Data Uses and 
 Data Concern Objectives Data Types Analytical Level Data Quantity

• EPA Weston, Groundwater Obtain sufficient data to Groundwater
• ADEM Enhanced support, as appropriate, TCL-VOCs Definitive + 27 monitoring wells + QC
• USACE Preliminary the following: TCL-SVOCs CESAS Level B (9 proposed wells, 18 existing
• DOD Assessment Metals data wells)
• IT Corporation Report, 1990 -  Implementing an immediate Chlorinated pesticides
• Other Contractors    response. Nitroexplosives
• Possible future SAIC, -  No further action.
• land users Site -  Proceeding with an

Investigation    EE/CA.
Report, 1993

Investigation to determine  
the nature and extent of 

ESE, 1998 contamination in the site
 media.

EPA, 1983

 SAIC,
Remedial
Investigation/  
Baseline Risk
Assessment 
Report, 2000

IT, Long-Term
Monitoring 
Program First
Quarterly 
Report, 1998

ADEM - Alabama Department of Environmental Management. ESE - Environmental Science and Engineering. SVOC - Semivolatile organic compound.
CESAS - Corps of Engineers South Atlantic Savannah. PSSC - Potential site-specific chemicals. TCL - Target compound list.
DOD - U.S. Department of Defense. QC - Quality control. USACE - U.S. Army Corps of Engineers.
EE/CA - engineering evaluation/cost analysis RI - Remedial investigation. VOC - Volatile organic compound.
EPA - U.S. Environmental Protection Agency. SAIC - Science Application International Corporation. Weston -  Roy  F. Weston, Inc.

Potential Data
Users
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information required to confirm or deny the existence and nature of residual chemical 
contamination in site media. 
 
3.3  Decision-Making Process, Data Uses, and Needs 
The decision-making process consists of a seven-step process that is presented in detail in 
Sections 3.2 and 4.3 of the installation-wide WP and will be followed during the monitoring well 
installation and sampling at the Landfill No. 3 site.  Data uses and needs are summarized in 
Table 3-1. 
 
3.3.1  Data Types and Quality 
Groundwater will be sampled and analyzed to meet the objectives of the site-specific 
groundwater monitoring well installation and sampling plan for the Landfill No. 3, Parcel 80(6) 
site.  In association with these definitive samples, quality assurance/quality control samples will 
be collected for sample types as described in Chapter 4.0 of this SFSP.  
 
Samples will be analyzed by EPA-approved SW-846 methods Update III, where available; 
comply with EPA definitive data requirements; and be reported using hard-copy data packages.  
In addition to meeting the quality needs of this site-specific groundwater monitoring well 
installation and sampling plan, data analyzed at this level of quality are appropriate for all phases 
of site characterization, RI, risk assessment, and EE/CA. 
 
3.3.2  Precision, Accuracy, and Completeness 
Laboratory requirements of precision, accuracy, and completeness for this groundwater 
monitoring well installation and sampling WP are provided in Chapter 9.0 of the QAP. 
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4.0 Field Investigations 
 
4.1 Utility Clearances 
A utility clearance will be performed at all locations where groundwater monitoring wells will be 
installed, using the procedure outlined in Section 4.2.6 of the SAP.  The site manager will mark 
the proposed locations with stakes, coordinate with the off-site utility locator to clear the 
proposed locations for utilities, and obtain digging permits.  Once the locations are approved (for 
utility avoidance) for intrusive sampling, the stakes will be labeled as cleared. 
 
4.2  Environmental Sampling 
The environmental sampling program for the Landfill No. 3 site includes the collection of 
groundwater samples from monitoring wells for chemical analysis.  The proposed sampling is 
intended to provide sufficient data to delineate the vertical and horizontal extent of groundwater 
contamination at Landfill No. 3 and vicinity. 
 
4.2.1  Monitoring Well Installation 
The installation of three residuum and six bedrock monitoring wells is proposed at Landfill No. 
3.  The residuum monitoring wells will be installed using hollow-stem auger drilling methods.  
The bedrock monitoring wells will be installed using rotonsonic drilling methods.  The wells will 
be installed to provide information on water quality and groundwater flow in the residuum and 
bedrock aquifers.   
 
4.2.1.1  Monitoring Well Locations and Rationale 
The proposed groundwater monitoring well locations were selected to provide groundwater 
sampling locations hydraulically downgradient and sidegradient from known groundwater 
contaminant locations.  Monitoring well locations and proposed depths were selected using the 
following criteria:  
 

• Location of known groundwater contamination 
• Groundwater flow direction 
• Lithology and structure of residuum and bedrock in the vicinity of Landfill No. 3 
• Access to potential monitoring well locations. 

 
Location of Known Groundwater Contamination.  Groundwater samples collected by IT 
from monitoring wells OLF-G07 and OLF-G12 were found to contain concentrations of 1,1,2,2-
PCA, 1,1,2-TCA, 1,2-DCA, TCE, and PCE.  Monitoring well OLF-G07, located west of Landfill 
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No. 3, is screened from approximately 52 feet below ground surface (bgs) to 62 feet bgs (677 to 
687 feet above mean sea level).  Monitoring well OLF-G12, located west-northwest of Landfill 
No. 3, is screened from approximately 75 to 85 feet bgs (658.5 to 668.5 feet above mean sea 
level) (Appendix A).  Therefore, proposed monitoring wells will be installed at depths designed 
to intercept the potential contaminants.  The site sampling rationales, including proposed well 
depths, are presented in Table 4-1. 
 
Groundwater Flow Direction.  Groundwater at the site appears to flow from the site to the 
west towards Cave Creek, located approximately 2,000 feet west of the landfill, and northwest, 
towards a topographic high northwest of the site.  However, because there are no groundwater 
monitoring wells available to collect groundwater elevations northwest of the site, groundwater 
flow directions there are not known.  Based on the topographic high located northwest of 
Landfill No. 3, groundwater there is expected to flow locally to the east-southeast, mimicking 
the slope of the topography.  Therefore, proposed groundwater monitoring wells will be installed 
at locations hydraulically downgradient from the landfill.   
 
Lithology and Structure of Residuum and Bedrock in the Vicinity of Landfill No. 3.   
Bedrock west of Landfill No. 3 is mapped as the Rome Formation.  Based on deep borings 
drilled west and northwest of Landfill No. 3, bedrock west of the landfill consists primarily of 
dark red to reddish-brown mudstone and shale with some gray dolomitic limestone and dolomite.  
Faulting is present east and west of the landfill, as inferred by the presence of breccia zones in 
bedrock cores from the deep borings.  Bedding and fracturing generally strike to the north-
northeast and dip to the east-southeast.  Based on the regional and local structural geology, it is 
reasonably expected that the fracturing extends to the north and south of the landfill.   
  
4.2.1.2  Residuum Monitoring Wells  
Residuum monitoring well boreholes will be drilled and installed using 6 5/8-inch inside 
diameter (ID) hollow-stem augers.  Shallow monitoring wells will be drilled to a minimum of 15 
feet below the first groundwater-bearing zone or to the top of bedrock, whichever is encountered 
first.  The well casing will consist of new 4-inch ID, Schedule 80, threaded, flush-joint, 
polyvinyl chloride (PVC) pipe.  Attached to the bottom of the well casing will be a section of 
new threaded, flush-joint, 0.010-inch continuous wrap PVC well screen, approximately 10 feet 
long.  Attached to the bottom of the screen will be a sump, approximately 5 feet long, composed 
of new, four-inch ID, Schedule 80, threaded, flush joint PVC pipe.  After the casing and screen 
materials are lowered into the boring, a filter pack will be installed around the well screen.  The 



Table 4-1

 Monitoring Well Installation and Groundwater Sampling Rationale
Landfill No. 3, Parcel 80(6)

Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

Sample Location Sample Media Sampling Location Rationale

OLF-G01 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-1) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G02 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-2) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G03 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-3) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G04 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-4) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G05 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-5) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G06 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-6) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G07 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-7) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G08 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-8) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G09 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-9) to determine presence or absence of VOCs, SVOCs, metals, and chlorin

OLF-G10 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-10) to determine presence or absence of VOCs, SVOCs, metals, and chlori

OLF-G11 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-11) to determine presence or absence of VOCs, SVOCs, metals, and chlori

OLF-G12 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-12) to determine presence or absence of VOCs, SVOCs, metals, and chlori

OLF-G15 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-15) to determine presence or absence of VOCs, SVOCs, metals, and chlori

OLF-G16 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-16) to determine presence or absence of VOCs, SVOCs, metals, and chlori

OLF-G17 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-17) to determine presence or absence of VOCs, SVOCs, metals, and chlori

OLF-G18 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-18) to determine presence or absence of VOCs, SVOCs, metals, and chlori

OLF-G19 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated OLF-19) to determine presence or absence of VOCs, SVOCs, metals, and chlori

LF4-MW1 GROUNDWATER Groundwater samples will be collected from the existing monitoring well (formerly designated MW1-94) to determine presence or absence of VOCs, SVOCs, metals, and chlor

OLF-G20 GROUNDWATER
Bedrock groundwater monitoring well OLF-G20 will be installed approximately 70 feet west of Parcel 80(6) to provide definitive groundwater quality data and groundwater elev
horizontal and vertical groundwater flow directions.  It will be installed adjacent to OLF-G07.  It is estimated that the monitoring well will be installed to a depth of approximately
surface. Groundwater samples will be analyzed for VOCs, SVOCs, metals and chlorinated pesticides.

OLF-G21 GROUNDWATER
Bedrock groundwater monitoring well OLF-G21 will be installed approximately 300 feet southwest of Parcel 80(6) to provide definitive groundwater quality data and groundwat
horizontal and vertical groundwater flow directions.  It will be installed adjacent to OLF-G18.  It is estimated that the monitoring well will be installed to a depth of approximately
surface. Groundwater samples will be analyzed for VOCs, SVOCs, metals and chlorinated pesticides.

OLF-G22 GROUNDWATER
Bedrock groundwater monitoring well OLF-G22 will be installed approximately 300 feet west of Parcel 80(6) to provide definitive groundwater quality data and groundwater ele
horizontal and vertical groundwater flow directions.  It will be installed adjacent to OLF-G12.  It is estimated that the monitoring well will be installed to a depth of approximately
surface; the location and depth may be modified based on lithology and groundwater screening results. Groundwater samples will be analyzed for VOCs, SVOCs, metals and 

OLF-G23 GROUNDWATER
Bedrock groundwater monitoring well OLF-G23 will be installed approximately 400 feet northwest of Parcel 80(6) to provide definitive groundwater quality data and groundwate
horizontal and vertical groundwater flow directions in the median of the Anniston-Jacksonville Highway approximately 500 feet northeast of OLF-G12.  It is estimated that the m
installed to a depth of approximately 175 feet below ground surface. Groundwater samples will be analyzed for VOCs, SVOCs, metals and chlorinated pesticides.

OLF-G24 GROUNDWATER
Residuum groundwater monitoring well OLF-G24 will be installed approximately 400 feet northwest of Parcel 80(6) to provide definitive groundwater quality data and groundwa
establish horizontal and vertical groundwater flow directions in the median of the Anniston-Jacksonville Highway approximately 500 feet northeast of OLF-G12.  It is estimated 
will be installed to a depth of approximately 75 to 100 feet below ground surface. Groundwater samples will be analyzed for VOCs, SVOCs, metals and chlorinated pesticides.
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Table 4-1

 Monitoring Well Installation and Groundwater Sampling Rationale
Landfill No. 3, Parcel 80(6)

Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)

Sample Location Sample Media Sampling Location Rationale

OLF-G25 GROUNDWATER
Bedrock groundwater monitoring well OLF-G25 will be installed approximately 600 feet southwest of Parcel 80(6) to provide definitive groundwater quality data and groundwat
horizontal and vertical groundwater flow directions.  It will be installed approximately 500 feet west of OLF-G08, adjacent to the church.  It is estimated that the monitoring well 
depth of approximately 175 feet below ground surface. Groundwater samples will be analyzed for VOCs, SVOCs, metals and chlorinated pesticides.

OLF-G26 GROUNDWATER
Residuum groundwater monitoring well OLF-G26 will be installed approximately 600 feet southwest of Parcel 80(6) to provide definitive groundwater quality data and groundw
establish horizontal and vertical groundwater flow directions.  It will be installed approximately 500 feet west of OLF-G08, adjacent to the church.  It is estimated that the monito
to a depth of approximately 75 to 100 feet below ground surface. Groundwater samples will be analyzed for VOCs, SVOCs, metals and chlorinated pesticides.

OLF-G27 GROUNDWATER

Bedrock groundwater monitoring well OLF-G27 will be installed in right of way of Blarney Drive approximately 2,400 feet northwest of Parcel 80(6) to provide definitive groundw
groundwater elevations to establish horizontal and vertical groundwater flow directions.  It is estimated that the monitoring well will be installed to a depth of approximately 300
surface to serve as a 'sentry' well to monitor groundwater between Landfill No. 3 and the City of Weaver supply wells. Groundwater samples will be analyzed for VOCs, SVOC
pesticides.

OLF-G28 GROUNDWATER

Residuum groundwater monitoring well OLF-G28 will be installed the  Blarney Drive right of way adjacent to OLF-G27 approximately 2,400 feet northwest of Parcel 80(6) to pr
groundwater quality data and groundwater elevations to establish horizontal and vertical groundwater flow directions.  It is estimated that the monitoring well will be installed to
175 feet below ground surface to serve as a 'sentry' well to monitor groundwater between Landfill No. 3 and the City of Weaver supply wells. Groundwater samples will be ana
metals and chlorinated pesticides.
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filter pack will be tremied into place from the bottom of the sump to approximately 5 feet above 
the top of the screen.  The filter pack will consist of 20/40-silica sand.  A bentonite seal, 
approximately 5 feet thick, will be placed above the filter pack.  The remaining annular space 
will be grouted with a bentonite-cement mixture and tremied in place with a side discharge 
tremie from the top of the bentonite seal to ground surface.  The residuum monitoring wells will 
be developed as specified in Section 4.8 and Appendix B of the SAP.  Groundwater samples will 
not be collected from residuum wells for a period of at least 14 days after well development.   
 
4.2.1.3  Bedrock Monitoring Wells 
Six bedrock monitoring wells will be drilled and installed using rotosonic drilling techniques.  In 
order to reduce the possibility of cross-contaminating aquifers, the bedrock monitoring wells will 
be double-cased.  It is estimated that the bedrock monitoring wells will be installed to a depth of 
approximately 175 feet bgs; however, actual well depths may vary, based on ground elevation 
and lithology observed from the borehole. 
 
Prior to installing bedrock monitoring wells, subsurface soil samples will be collected using a 4-
inch diameter sonic core barrel with a 6-inch diameter temporary sonic casing.  Soil samples will 
be collected continuously from ground surface to the top of competent bedrock.  Soil samples 
will be retrieved in 5- or 10-foot sections and placed in clear plastic sleeves provided by the 
subcontractor.  Lithologic samples will be collected and described to provide a detailed 
lithologic log.  The soil samples collected will be logged in accordance with ASTM Method D 
2488 using the Unified Soil Classification System and screened in the field using a 
photoionization detector (PID).  There will not be any samples collected for laboratory analysis.  
 
Borehole advancement with the sonic rig will require the borehole to be reamed with an 8-inch 
sonic core barrel and a 10-inch diameter temporary sonic casing.  Reaming will continue to the 
target depth (5-feet into competent bedrock), and nominal 8-inch ID carbon steel casing will be 
installed through the temporary casing (estimated to be 105 feet bgs).  The 8-inch carbon steel 
International Pipe Standard (IPS) outer casing will be grouted in place using a tremie pipe 
suspended in the annulus outside of the casing.  Bentonite-cement grout will be mixed using 
approximately 7 to 8 gallons of water, and 5 pounds of bentonite per 94-pound bag of Type I 
Portland cement.  
 
After the grout has cured a minimum of 48 hours, rock coring will be performed until the target 
depth is reached (estimated 175 feet bgs).  A 4-inch sonic core barrel will be advanced to 
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continuously core soft competent bedrock formations such as siltstone, mudstone, and shale.  
Should harder competent bedrock formations be encountered, such as limestone and sandstone, 
sonic coring will be discontinued and continuous coring will be performed with a PQ wireline 
triple-tube core barrel with a longitudinally split inner tube.  The coring tools will be inserted 
through the outer casing to continue drilling.  If broken rock zones, washouts, and/or lost 
circulation are encountered during coring which inhibit the advancement of the core barrel and 
core recovery, the 6-inch outer casing will be advanced to the broken rock zone with the sonic 
drill head, the borehole will be cleaned out, and continuous coring will be resumed with the 4-
inch sonic core barrel until competent rock is again encountered.  Rock cores will be placed in 
core boxes to be provided by the drilling subcontractor.  Bedrock cores will be described to 
provide a detailed lithologic log in accordance with methods outlined in USACE South Atlantic 
Division Manual DM 1110-1-1 (July, 1983).  
 
Upon reaching the target depth, the open bedrock portion will be logged by borehole geophysical 
methods.  Upon completion of the geophysical borehole logging, the borehole will be reamed 
with an 8-inch sonic core barrel from the bottom of the steel casing to the projected well 
completion depth.   
 
Four-inch monitoring wells will be installed inside the outer casing at each proposed bedrock 
monitoring well location. The well casing will consist of new, four-inch ID, Schedule 80, 
threaded, flush-joint, PVC pipe.  Attached to the bottom of the well casing will be a section of 
new threaded, flush-joint, 0.010-inch continuous wrap four-inch ID PVC well screen, 
approximately 10 feet long.  Attached to the bottom of the screen will be a sump, approximately 
3 to 5 feet long, composed of new, four-inch ID, Schedule 80, threaded, flush joint PVC pipe.  
The sump may be eliminated at the discretion of the IT Site Manager or Drilling Supervisor.  
After the casing and screen materials are lowered into the boring, a filter pack will be installed 
around the well screen.  The filter pack will be tremied into place from the bottom of the sump to 
approximately 5 feet above the top of the screen.  The filter pack shall consist of 20/40 silica 
sand.  A fine sand seal (30/65 silica sand), approximately 5 feet thick, will be placed above the 
filter pack, and bentonite pellets will be tremied 5 feet above the fine sand seal.  After a 
minimum of 8 hours, the remaining annular space will be grouted with a bentonite-cement 
mixture (described above) and tremied in place from the top of the bentonite seal to ground 
surface.   
 
The completed wells will be installed flush to grade with an Alabama DOT-approved manhole cover 
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installed surrounding the top of the well casing.  A 3-ft square by 4-inch deep concrete pad will be 
installed around the manhole cover, and the pad will be sloped in a manner so that surface water will 
not flow into the manhole.  At the discretion of the IT Site Manager, the pad dimensions may be 
modified for those wells installed in the median of Highway 21.  The concrete pad will be oriented 
square with the nearest structure such as a building or road.  The manhole cover shall be installed 
such that the cover lid and metal tag are oriented to the north.  A brass well ID tag shall be installed 
on the north side of the pad, 6 inches from the edge of the manhole cover.  A lockable water-tight 
well cap provided by the subcontractor will be installed atop the well casing. 
 
Proposed well completion depths are summarized in Table 4-1.  The bedrock monitoring wells 
will be developed as specified in Section 4.8 and Appendix B of the SAP.  Groundwater samples 
will not be collected from bedrock wells for a period of at least 14 days after well development.   
 
4.2.1.4  Borehole Geophysical Logging 
Borehole geophysical logging will be performed at the six proposed bedrock monitoring 
locations discussed in section 4.2.1.3.  The geophysical logging will be conducted in the open 
borehole prior to monitoring well installation. 
 
The geophysical logging will provide information on the frequency and orientation of bedding 
and fractures in the boreholes, to aid in correlation of lithology between the six bedrock 
monitoring well locations, and to fill data gaps if core recovery is poor.  The proposed borehole 
geophysical activities include dipmeter logging, natural gamma ray logging, resistivity logging 
(including single point, short normal, and long normal), and caliper logging. 
 
4.2.1.4.1  Dipmeter Logging 
Dipmeter logging will be conducted within the open boreholes.  Dipmeter logging will determine 
the strike and dip of bedding in the bedrock.  The borehole is anticipated to be cased to 
approximately 100 feet bgs.  Therefore, the logging is anticipated to be performed from the 
bottom of the borehole (estimated to be 175 feet bgs) to approximately 100 feet below the top of 
casing.  
 
The dipmeter consists of a four-arm probe that records borehole wall contact microresistivity.  
The data will be recorded on a digital readout on a datalogger and also on a log plot printout 
sheet.  The printout will consist of depth, true dip angle, and direction of dip by means of a 
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“tadpole” or arrow.  The IT representative will be present during the logging to observe the data 
output as it is logged.  
 
4.2.1.4.2  Natural Gamma Ray Logging 
Natural gamma ray logging will be conducted within the entire length of the boreholes 
(including the cased section) to determine the bedrock lithology.  The natural gamma ray logging 
tool may be run concurrently with other logging tools in all boreholes.  
 
The natural gamma logger consists of a transducer that records the natural gamma radiation 
emitted from the surrounding formation.  The data will be recorded on a digital readout on a 
datalogger and also on a log plot printout sheet.  The IT representative will be present during the 
logging to observe the data output as it is logged.  
 
4.2.1.4.3  Resistivity Logging 
The open boreholes will be logged with a resistivity logging tool to determine the bedrock 
lithology.  Resistivity logging consists of single-point resistivity, short normal (16-inch), and 
long normal (64-inch) resistivity logging.  The resistivity logging tool may be run concurrently 
with other logging tools in the boreholes.  The borehole is anticipated to be cased to 
approximately 100 feet below the top of casing.  Therefore, the logging is anticipated to be 
performed from the bottom of the borehole (estimated to be 175 feet bgs) to approximately 100 
feet below the top of casing.  
 
The resistivity logger consists of movable multiple electrodes, a ground electrode, and an 
alternating electric current source that records the resistance of the surrounding saturated 
formation.  The data will be recorded on a digital readout on a datalogger and also on a log plot 
printout sheet.  Single point resistivity will be recorded in ohms per inch, and normal resistivity 
shall be recorded in ohm-meters.  The IT representative will be present during the logging to 
observe the data output as it is logged.  
 
4.2.1.4.4  Caliper Logging 
Caliper logging will be performed on the uncased sections of the six bedrock boreholes.  Caliper 
logging may be performed either in conjunction with other logging activities, or separately.  The 
caliper tool consists of a three- or four-armed tool that measures the average borehole diameter.  
The data will be recorded on a digital readout on a datalogger and also on a log plot printout 
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sheet.  Caliper logging results will be recorded in inches.  The IT representative will be present 
during the logging to observe the data output as it is logged.  
 
4.2.2  Groundwater Sampling 
Twenty-seven groundwater samples will be collected from the eighteen existing wells (seventeen 
monitoring wells at Landfill No. 3 and one monitoring well at Landfill No. 4) and nine proposed 
monitoring wells at Landfill No. 3.  Groundwater samples will be collected to determine the 
nature and extent of metals, VOCs, SVOC, and chlorinated pesticides in groundwater.   
 
4.2.2.1  Groundwater Sample Locations and Rationale 
Twenty-seven groundwater samples will be collected at Landfill No. 3.  The site sampling 
rationale is presented in Table 4-1.  Eighteen groundwater samples will be collected for chemical 
analysis from the eighteen existing permanent monitoring wells (OLFG-01-OLFG-19, and LF4-
MW1).  The remaining samples will be acquired from groundwater monitoring wells that will be 
installed.  The existing and proposed permanent monitoring well locations are presented on 
Figure 4-1. 
 
4.2.2.2  Groundwater Sample Collection 
Prior to sampling the monitoring wells, static water levels will be measured from the 18 existing 
and 9 newly installed wells to be sampled.  Groundwater elevations will be used to define the 
groundwater flow in the residuum and bedrock aquifers.  Groundwater samples will be collected 
from the existing and proposed permanent monitoring wells for the parameters listed in Table 4-
2.  Water levels will be measured as outlined in Section 4.18 of the SAP.  Groundwater samples 
will be collected in accordance with the procedures outlined in Section 4.9.1.4 of the SAP. 
 
Sample documentation and chain of custody will be recorded as specified in Section 4.13 of the 
SAP.  Sample containers, sample volumes, preservatives, and holding times for the analyses 
required in this SFSP are listed in Section 5.0, Table 5-1, of the installation-wide quality 
assurance plan (IT, 1998).  The samples will be analyzed for the parameters listed in Section 4.5 
of this SFSP. 
 
4.3  Decontamination Requirements 
Decontamination will be performed on sampling and nonsampling equipment, primarily to 
ensure that contaminants are not introduced into samples from location to location.  
Decontamination of sampling equipment will be performed in accordance with the requirements 





Table 4-2

Groundwater Sample Designations and QA/QC Sample Quantities
Landfill No. 3, Parcel 80(6)

Fort McClellan, Calhoun County, Alabama

(Page 1 of 3)

QA/QC Samples
Sample Sample Field Field Analytical 
Location Sample Designation Depth (ft) Duplicates Splits MS/MSD Suite
OLF-G01 OLF-G01-GW-PE3001-REG 16-26 TCL VOCs, TCL SVOCs, 

TAL Metals , CL Pest., 
nitroexplosives

OLF-G02 OLF-G02-GW-PE3002-REG 11-22 OLF-G02-GW-PE3003-FD TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G03 OLF-G03-GW-PE3004-REG 14-24 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G04 OLF-G04-GW-PE3005-REG 43-53 OLF-G04-GW-PE3005-MS/MSD TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G05 OLF-G05-GW-PE3006-REG 37-47 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G06 OLF-G06-GW-PE3007-REG 68-78 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G07 OLF-G07-GW-PE3008-REG 47-57 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G08 OLF-G08-GW-PE309-REG 35-45 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G09 OLF-G09-GW-PE3010-REG 19-29 OLF-G09-GW-PE3011-FD TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G10 OLF-G10-GW-PE3012-REG 18-28 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G11 OLF-G11-GW-PE3013-REG 20-30 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G12 OLF-G12-GW-PE3014 41-64 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G15 OLF-G15-GW-PE3015-REG 15-25 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G16 OLF-G16-GW-PE3016-REG 36-46 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives
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Table 4-2

Groundwater Sample Designations and QA/QC Sample Quantities
Landfill No. 3, Parcel 80(6)

Fort McClellan, Calhoun County, Alabama

(Page 2 of 3)

QA/QC Samples
Sample Sample Field Field Analytical 
Location Sample Designation Depth (ft) Duplicates Splits MS/MSD Suite
OLF-G17 OLF-G17-GW-PE3017-REG 26-36 OLF-G17-GW-PE3020-FD TCL VOCs, TCL SVOCs, 

TAL Metals , CL Pest., 
nitroexplosives

OLF-G18 OLF-G18-GW-PE19-REG 45-55 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G19 OLF-G19-GW-PE3020-REG 52-62 OLF-G19-GW-PE3020-MS/MSD TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

LF4-MW1 LF4-MW1-GW-PE3021-REG 20-30 TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G20 OLF-G20-GW-PE3022-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G21 OLF-G21-GW-PE3023-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G22 OLF-G22-GW-PE3024-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G23 OLF-G23-GW-PE3025-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G24 OLF-G24-GW-PE3026-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G25 OLF-G25-GW-PE3027-REG a OLF-G25-GW-PE3028-FD TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G26 OLF-G26-GW-PE3029-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G27 OLF-G27-GW-PE3030-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

OLF-G28 OLF-G28-GW-PE3031-REG a TCL VOCs, TCL SVOCs, 
TAL Metals , CL Pest., 
nitroexplosives

aSample depth will depend on the screened interval of the proposed well
MS/MSD - Matrix spike/matrix spike duplicate.
NA - Not available until after wells are installed.
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Table 4-2

Groundwater Sample Designations and QA/QC Sample Quantities
Landfill No. 3, Parcel 80(6)

Fort McClellan, Calhoun County, Alabama

(Page 3 of 3)

QA/QC Samples
Sample Sample Field Field Analytical 
Location Sample Designation Depth (ft) Duplicates Splits MS/MSD Suite

QA/QC - Quality assurance/quality control.
SVOC - Semivolatile organic compound.
TCL - Target compound list.
CL Pest - Chlorinated Pesticides.
TAL- Target analyte list
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presented in Section 4.10.1.1 of the SAP.  Decontamination of nonsampling equipment will be 
performed in accordance with the requirements presented in Section 4.10.1.2 of the SAP. 
 
4.4  Surveying of Sample Locations 
Sampling locations will be marked with pin flags, stakes, and/or flagging and will be surveyed 
using either global positioning system (GPS) or conventional civil survey techniques, as neces-
sary to obtain the required level of accuracy.  Horizontal coordinates will be referenced to the 
U.S. State Plane Coordinate System, Alabama East Zone, North American Datum (NAD83) 
1983.  Elevations will be referenced to the North American Vertical Datum of 1988.  
 
Because of the need to use monitoring wells to determine water levels, a higher level of accuracy 
is required.  Monitoring wells will be surveyed to an accuracy of 0.1 foot for horizontal 
coordinates and 0.01 foot for elevations, using survey-grade GPS techniques and/or conventional 
civil survey techniques, as required.  Procedures to be used for GPS surveying are described in 
Section 4.3 of the SAP.  Conventional land survey requirements are presented in Section 4.19 of 
the SAP.   
 
4.5  Analytical Program 
All field and QC samples (other than trip blanks) will be analyzed by standard EPA SW-846 
methods.  These include:  
 

• Target compound list (TCL) volatile organic compounds (VOC) by Method 
8260A 

 
• TCL semivolatile organic compounds by Method 8270B 

 
• Target analyte list metals by Methods 6010A/7000 

 
• Chlorinated pesticides by Method 8081 

 
• Nitroexplosives by Method 8330. 

 
Trip blanks will be analyzed for TCL VOCs by Method 8260A only.  For all field samples and 
select QC samples, analyses will be performed by the EMAX Laboratories, Inc.  The estimated 
number of samples and sample parameters are listed in Table 4-3. 
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4.6  Sample Preservation, Packaging, and Shipping 
Sample preservation, packaging, and shipping will follow the procedures specified in Section 
4.13.2 of the SAP.  Completed analysis request/chain-of-custody records will be secured and 
included with each shipment of coolers to the laboratory. 
 
The addresses are:  
 

EMAX Laboratories, Inc.    
Attention: Elizabeth McIntyre     
630 Maple Avenue    
Torrance, California  90503    
Telephone: (310) 618-8889.    

 
4.7  Investigation-Derived Waste Management 
Management and disposal of the investigation-derived wastes (IDW) will follow procedures and 
requirements as described in Appendix D of the SAP (IT, 2000a).  The IDW expected to be 
generated at the Landfill No. 3 site will include drill cuttings, purge water from permanent 
monitoring well development and sampling activities, decontamination fluids, and disposable 
personal protective equipment.  The IDW will be staged within the fenced area surrounding 
Buildings 335 and 336 while awaiting final disposal.   
 
4.8  Site-Specific Safety and Health 
Safety and health requirements for the site-specific groundwater monitoring well installation and 
sampling plan at Landfill No. 3 are provided in the SSHP attachment for the site.  The SSHP 
attachment will be used in conjunction with the installation-wide SHP. 
 



Table 4-3

Analytical Samples
Landfill No. 3, Parcel 80(6)

Fort McClellan, Calhoun County, Alabama

Field Samples QA/QC Samplesa EMAX QA Lab
Analysis Sample TAT No. of Sample No. of No. of  Field Field Splits w/ MS/MSD Trip Blank Eq. Rinse Total No. Total No.

Parameters Method Matrix Needed Points Events Samples Dups (10%) QA Lab (0%) (5%) (1/ship) (1/wk/matrix) Analysis Analysis

Landfill No. 3, Parcel 80(6)

TCL VOCs 8260B water normal 27 1 27 4 0 2 10 2 45 0
TCL SVOCs 8270C water normal 27 1 27 4 0 2 2 35 0
TAL Metals  6010B/7000 water normal 27 1 27 4 0 2 2 35 0
CL Pesticides   8081A water normal 27 1 27 4 0 2 2 35 0
Nitroexplosives  8330 water normal 27 1 27 4 0 2 2 35 0

Landfill No. 3, Parcel 80(6) Subtotal: 135 20 0 10 10 10 185 0

a Field duplicate and MS/MSD samples were calculated as a percentage of the field samples collected per site and were rounded to the nearest whole number.
Trip blank samples will be collected in association with water matrix samples for VOC analysis only.  Assumed four field samples per day to estimate trip blanks.  Equipment rinsates
 will be collected once per event whenever sampling equipment is field decontaminated and re-used.  They will be repeated weekly for sampling events that are anticipated to last
 more than 1 week.  Assumed 20 field samples will be collected per week to estimate number of equipment rinsates.

 Ship samples to: EMAX Laboratories, Inc.  
630 Maple Avenue
Torrance, California  90503
Attn: Elizabeth McIntyre
Tel: (310) 618-8889

MS/MSD - Matrix spike/matrix spike duplicate. SVOC - Semivolatile organic compound.
TAT - Turnaround time. TAL - Target analyte list.
QA/QC - Quality assurance/quality control. Cl - Chlorinated.
VOC - Volatile organic compound.
TCL - Target compound list.
Dups - Duplicate.
Eq. Rinse - Equipment rinse.
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5.0  Project Schedule 

 
The project schedule for the groundwater monitoring well installation and sampling activities 
will be provided by the IT project manager to the BRAC Cleanup Team and will be in 
accordance with the WP.   
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ATTACHMENT 1 
 

LIST OF ABBREVIATIONS AND ACRONYMS 
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APPENDIX A 
 

STRUCTURAL GEOLOGY INVESTIGATION OF LANDFILL NO. 3, 
PARCEL 80(6), AND VICINITY, SEPTEMBER 2000 
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