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1.0  Introduction 
 
The Small Weapons Repair Shop, Parcel 66(7), was investigated as part of the site investigation 
(SI) conducted for the Former Ordnance Motor Repair Area, Parcel 75(7), Fort McClellan 
(FTMC), Calhoun County, Alabama. 
 
The Small Weapons Repair Shop, Parcel 66(7) (Figure 1-1), was identified as an area to be 
investigated prior to property transfer.  The area was identified as a Category 7 site in the 
environmental baseline survey (Environmental Science and Engineering, 1998).  Category 7 
sites are areas that are not evaluated and/or require further evaluation.  A site-specific field 
sampling plan (SFSP) attachment and a site-specific safety and health plan (SSHP) attachment 
were finalized in December 1998 (IT Corporation [IT], 1998a) to address field activities 
associated with the SI.  The SI for the Former Ordnance Motor Repair Area included field work 
to collect three surface soil samples, three subsurface soil samples, and three groundwater 
samples in the vicinity of the Small Weapons Repair Shop.  The SI was performed to determine 
whether potential site-specific chemicals were present at concentrations that would present an 
unacceptable risk to human health or the environment.  The SI analytical results were compared 
to human health site-specific screening levels (SSSL), ecological screening values (ESV), and 
background screening values for FTMC.  The SSSLs and ESVs were compiled by IT as part of 
the human health and ecological risk evaluations associated with SIs being conducted under the 
Base Realignment and Closure Environmental Restoration Program at FTMC.  Vinyl chloride 
(0.037 milligrams per liter [mg/L]), 1,1-dichloroethane (0.0018 mg/L), and cis-1,2-
dichloroethene (0.021 mg/L) were detected in the groundwater sample collected from temporary 
well PPMP-75-GP01 at concentrations exceeding residential human health SSSLs.  Based on the 
comparisons of the analytical data to the SSSLs, a remedial investigation (RI) is required to 
determine the horizontal and vertical extent of groundwater contamination. 
 
Specifically, IT will collect 13 groundwater samples from 13 monitoring wells.  Groundwater 
samples collected during the RI field program will be analyzed for volatile organic compounds 
(VOC).  Analytical data from these samples will be compared to the SSSLs to determine if 
chemical constituents are present at concentrations requiring further cleanup action by the Army 
prior to transfer. 
 
This addendum to the SFSP attachment will be used in conjunction with the SSHP, the 
installation-wide work plan (IT, 1998b), and installation-wide sampling and analysis plan (SAP) 
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(IT, 2000).  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 SSHP. 
 
This addendum to the SFSP attachment for FTMC has been prepared to provide technical 
guidance and rationale for sample collection and analysis at the Small Weapons Repair Shop, 
Parcel 66(7) (Figure 1-2).  IT will collect samples at this site as part of a RI effort.  The purpose 
of the RI is to define the horizontal and vertical extent of chlorinated compounds in groundwater, 
specifically, vinyl chloride.  The groundwater elevation data is provided in Figure 1-3 and Table 
1-1. 
 
 

 
KN/FTMC/RI-Parcel 66/Parcel 66.doc/10/04/06(1:33 PM)  1-2







Table 1-1

Groundwater Elevation Data
March 13 and 14, 2000
Site Investigation, 1999

Small Weapons Repair Shop, Parcel 66(7)
Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

Temporary Ground TOC Groundwater 
Well Elevation Elevation Elevation 

(ft-msl) (ft-msl) (ft msl)
PPMP-75-GP01 783.59 782.78 781.63
PPMP-75-GP02 782.11 781.98 779.18
PPMP-75-GP03 781.49 781.34 779
FTA-131-GP02 791.36 793.21 790.2
FTA-149-GP01 772.87 773.58 770.19
FTA-149-GP02 770.66 773.28 768.58
FTA-149-GP04 773.83 775.68 771.55
FTA-149-GP07 781.95 784.41 774.72
FTA-149-GP12 788.04 789.93 783.68
FTA-149-GP13 782.32 784.57 779.86
FTA-164-GP01 799.55 801.39 796.51
FTA-164-GP02 807.51 810.05 804.04
FTA-164-GP03 807.16 807.26 805.75
FTA-164-GP04 800.54 802.1 796.35
FTA-164-GP05 812.26 813.63 808.46
FTA-164-GP06 817.22 819.14 814.77
FTA-164-GP07 812.67 813.57 806.96
FTA-164-GP10 803.08 805.79 798.9
FTA-164-GP11 799.96 801.59 798.11
FTA-164-MW01 813.74 813.535 809.385
FTA-164-MW02 814.03 813.73 809.41
FTA-164-MW03 814.62 814.305 810.045
FTA-166-GP01 767.92 768.38 767.88
FTA-166-GP02 768.06 767.92 767.12
FTA-170-MW01 790.095 789.874 783.134
FTA-170-MW02 790.677 790.485 783.205
FTA-170-MW03 786.03 785.854 781.324
FTP-77-GP01 789.56 789.66 783.46
FTP-77-GP02 787.78 789.79 780.96
FTP-77-GP03 787.78 788.77 780.3

PPMP-75-GP01 783.59 782.78 781.63
PPMP-75-GP02 782.11 781.98 779.18
PPMP-75-GP03 781.49 781.34 778.99
PPMP-75-GP04 782.71 782.25 778.94
PPMP-75-GP05 781.92 782.36 779.01
PPMP-75-GP07 782.62 782.87 778.92
PPMP-75-GP08 788.75 791.15 783.96
PPMP-75-GP09 788.38 790.61 782.17
PPMP-75-GP10 787.29 787.24 782.74
PPMP-75-GP12 788.47 788.12 784.97
PPMP-75-GP13 786.49 785.7 783.19
PPMP-75-GP21 782.6 782.2 779.4
PPMP-75-GP23 783.53 784.51 781.14
PPMP-75-GP24 784.13 783.96 781.44
PPMP-75-GP25 785.41 784.91 781.37
PPMP-75-GP27 784.61 784.45 780.17
PPMP-75-GP28 785.61 785.3 782.33
PPMP-75-GP30 789.16 789.59 786.73
PPMP-75-GP50 793.73 795.33 791.56
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Table 1-1

Groundwater Elevation Data
March 13 and 14, 2000
Site Investigation, 1999

Small Weapons Repair Shop, Parcel 66(7)
Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)

Temporary Ground TOC Groundwater 
Well Elevation Elevation Elevation 

(ft-msl) (ft-msl) (ft msl)
PPMP-75-GP55 801.653 803.493 791.643
PPMP-75-GP68 779.61 779.5 779.09
PPMP-75-GP69 788.77 791.32 787.05
PPMP-75-GP73 777.74 779.42 774.91
PPMP-75-GP75 784.75 784.86 782.43
PPMP-85-GP01 800.06 801.59 790.15
PPMP-85-GP02 800.82 801.53 797.43
PPMP-85-GP03 797.76 798.71 785.91
PPMP-85-GP04 796.07 798.25 790.07
PPMP-85-GP05 798.1 800.56 793.53
PPMP-85-GP09 801.75 804.54 784.73
UST-39-MW01 788.321 790.523 781.953
UST-39-MW02 795.109 797.183 784.253
UST-39-MW03 803.174 802.462 791.832
UST-43-MW02 808.069 810.243 800.563
UST-43-MW03 805.932 808.314 804.024
UST-9-MW01 763.702 763.441 761.101

Elevations referenced to the North American Vertical Datum of 1988 (NAVD88).
ft- feet.
msl- Mean sea level.
TOC-Top of casing.

KN/FTMC/RI-Parcel 66(7)/Parcel66wtr/10/4/2006(1:41 PM)



2.0  Summary of Site Investigation 
 
This section summarizes the SI activities conducted by IT at the Small Weapons Repair Shop, 
Parcel 66(7), including the environmental sampling and analysis and monitoring well installation 
activities.   
 
2.1  Environmental Sampling 
The environmental sampling performed during the SI at the Small Weapons Repair Shop, Parcel 
66(7), included the collection of three surface soil samples, three subsurface soil samples, and 
three groundwater samples for chemical analysis.  The sample locations were determined by the 
on-site geologist based on the sampling rationale, presence of surface structures, site topography, 
buried and overhead utilities, observing site physical characteristics noted during a site visit, and 
by reviewing historical documents pertaining to activities conducted at the site.  Analytical 
results were compared to residential human health SSSLs, ESVs , and background screening 
values (metal, and semivolatile organic compounds [SVOC]), as presented in Tables 2-1 through 
2-3.  Sample locations are presented on Figure 2-1. 
 
2.1.1  Surface Soil Sampling 
Three surface soil samples were collected from three locations at the Small Weapons Repair 
Shop, Parcel 66(7).  Surface soil samples were collected from the upper 1 foot of soil at the 
locations shown on Figure 2-1.  As shown on Table 2-1, three VOCs and four SVOCs exceeded 
residential human health SSSLs.  However, the metals and SVOCs were within background 
concentrations. 
 
Metals.  The concentrations of aluminum (two locations), arsenic (three locations), and iron 
(three locations) exceeded residential human health SSSLs.  However, these samples were within 
background concentrations.  
 
Semivolatile Organic Compounds.  Four SVOCs, including benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h,)anthracene, and indeno(1,2,3-cd)pyrene, were detected at 
concentrations exceeding residential huamn health SSSLs.  However, all four SVOCs were 
within background concentrations.  Sample location PPMP-75-GP01 contained all four of the 
detected SVOCs. 
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Table 2-1

Summary of Surface Soil Analytical Results
Site Investigation, 1999

Small Weapons Repair Shop, Parcel 66(7)
Fort McClellan, Calhoun County, Alabama

Parcel Number
Sample Location
Sample Number 
Sample Date
Sample Depth (ft)

Parameter Units Bkga SSSLb ESVb Result Qual >Bkg >SSSL >ESV Result Qual >Bkg >SSSL >ESV Result Qual >Bkg
Metals
Aluminum mg/kg 16306 7.80E+03 5.00E+01 6.34E+03 YES 1.17E+04 YES YES 1.18E+04
Arsenic mg/kg 13.73 4.26E-01 1.00E+01 1.30E+00 B YES 6.30E+00 YES 5.00E+00
Barium mg/kg 123.94 5.47E+02 1.65E+02 4.65E+01 1.01E+02 6.53E+01
Beryllium mg/kg 0.8 9.60E+00 1.10E+00 8.10E-01 YES 1.20E+00 YES YES 4.60E-01 J
Calcium mg/kg 1723 NA NA 2.46E+04 J YES 3.19E+03 J YES 3.71E+02 J
Chromium mg/kg 37.04 2.32E+01 4.00E-01 7.60E+00 J YES 1.71E+01 J YES 1.67E+01 J
Cobalt mg/kg 15.15 4.68E+02 2.00E+01 1.30E+00 J 2.39E+01 YES YES 3.80E+00 J
Copper mg/kg 12.71 3.13E+02 4.00E+01 6.50E+00 4.51E+01 YES YES 2.08E+01 YES
Iron mg/kg 34154 2.34E+03 2.00E+02 4.37E+03 YES YES 3.05E+04 YES YES 2.75E+04
Lead mg/kg 40.05 4.00E+02 5.00E+01 1.08E+01 2.60E+01 1.15E+01
Magnesium mg/kg 1033 NA 440000 7.90E+03 J YES 6.03E+03 J YES 1.13E+03 J YES
Manganese mg/kg 1579 3.63E+02 1.00E+02 2.09E+02 YES 3.63E+02 YES 1.54E+01
Mercury mg/kg 0.08 2.33E+00 1.00E-01 2.60E-02 J 4.10E-02 J 1.70E-02 J
Nickel mg/kg 10.33 1.54E+02 3.00E+01 3.30E+00 J 4.58E+01 YES YES 8.00E+00
Potassium mg/kg 799.76 NA NA 5.31E+02 J 4.57E+02 J 4.04E+02 J
Selenium mg/kg 0.48 3.91E+01 8.10E-01 ND 1.60E+00 YES YES 1.40E+00 YES
Sodium mg/kg 634.28 NA NA 1.40E+02 B 8.37E+01 B 1.23E+02 B
Vanadium mg/kg 58.84 5.31E+01 2.00E+00 9.40E+00 YES 2.45E+01 YES 2.87E+01
Zinc mg/kg 40.64 2.34E+03 5.00E+01 1.61E+01 1.00E+02 YES YES 2.16E+01

Volatile Organic Compounds
2-Butanone mg/kg NA 4.66E+03 8.96E+01 5.80E-03 J ND ND
Acetone mg/kg NA 7.76E+02 2.50E+00 4.60E-02 B 1.50E-01 J 2.50E-02 B
Bromomethane mg/kg NA 1.09E+01 NA 3.00E-03 B 3.10E-03 B 3.20E-03 B
Carbon disulfide mg/kg NA 7.77E+02 9.00E-02 1.70E-03 J ND ND
Methylene chloride mg/kg NA 4.66E+02 2.00E+00 3.30E-03 B 2.80E-03 B 3.40E-03 B
Toluene mg/kg NA 1.55E+03 5.00E-02 2.00E-03 J ND ND

Semivolatile Organic Compound
Anthracene mg/kg 2.10E+00 2.33E+03 1.00E-01 7.90E-02 J ND ND
Benzo(a)anthracene mg/kg 3.13E+00 8.51E-01 5.21E+00 7.30E-01 4.10E-02 J ND
Benzo(a)pyrene mg/kg 3.16E+00 8.51E-02 1.00E-01 1.60E+00 YES YES ND ND
Benzo(b)fluoranthene mg/kg 3.90E+00 8.51E-01 5.98E+01 2.10E+00 YES 6.70E-02 J ND
Benzo(ghi)perylene mg/kg 1.64E+00 2.32E+02 1.19E+02 1.10E+00 ND ND
Benzo(k)fluoranthene mg/kg 2.72E+00 8.51E+00 1.48E+02 6.10E-01 ND ND
Chrysene mg/kg 3.33E+00 8.61E+01 4.73E+00 9.40E-01 4.00E-02 J ND
Dibenz(a,h)anthracene mg/kg 9.90E-01 8.61E-02 1.84E+01 2.70E-01 J YES ND ND
Fluoranthene mg/kg 7.16E+00 3.09E+02 1.00E-01 1.10E+00 YES 8.10E-02 J ND
Indeno(1,2,3-cd)pyrene mg/kg 1.72E+00 8.51E-01 1.09E+02 1.20E+00 J YES ND ND
Phenanthrene mg/kg 5.46E+00 2.32E+03 1.00E-01 1.80E-01 J YES ND ND
Pyrene mg/kg 5.58E+00 2.33E+02 1.00E-01 1.10E+00 YES 6.50E-02 J ND

Chlorinated Pesticides
Aldrin mg/kg NA 3.65E-02 2.50E-03 ND ND 1.00E-03 J
Endrin mg/kg NA 2.32E+00 1.00E-03 5.20E-03 J YES ND ND
Methoxychlor mg/kg NA 3.89E+01 1.99E-02 1.20E-02 J ND ND

Analyses performed by Quanterra Environmental Services using U.S.EPA SW-846 analytical methods, including Update III methods where applicable.
a Bkg - Background.  Concentration listed is two times (2x) the arithmetic mean of background metals concentration given in  Science Applications International Corporation (1998),Final Background Metals Survey Report, Fort McCl
bResidential human health site-specific screening level (SSSL) and ecological screening value (ESV) as given in IT Corporation (2000), Draft Human Health and Ecological Screening Values 
and PAH Background Summary Report, Fort McClellan, Calhoun County, Alabama, March.
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/kg = Milligrams per kilogram.
NA - Not Available.
ND - Not Detected.
Qual - Data Validation Qualifier.

18-Jan-99
0-1

KJ0001
18-Jan-99

0-1 0-1

PPMP-75-GP01
PPMP-75

PPMP-75-GP0
PPMP-75

KJ0007
18-Jan-99

PPMP-75-GP02
PPMP-75

KJ0005
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Table 2-2

Summary of Subsurface Soil Analytical Results
Site Investigation, 1999

Small Weapons Repair Shop, Parcel 66(7)
Fort McClellan, Calhoun County, Alabama

3-5

PPMP-75-GP03
PPMP-75

KJ0008
18-Jan-99

Parcel Number PPMP-75 PPMP-75
Sample Location PPMP-75-GP01 PPMP-75-GP02
Sample Number KJ0004 KJ0006
Sample Date 18-Jan-99 18-Jan-99
Sample Depth (ft) 5-7 3-5

Parameter Units Bkga SSSLb Result Qual >Bkg >SSSL Result Qual >Bkg >SSSL Result Qual >Bkg >S
Metals
Aluminum mg/kg 1.36E+04 7.80E+03 1.31E+04 YES 1.30E+04 YES 1.49E+04 YES
Arsenic mg/kg 1.83E+01 4.26E-01 2.60E+00 YES 4.40E+00 YES 4.90E+00
Barium mg/kg 2.34E+02 5.47E+02 1.73E+02 8.57E+01 8.54E+01
Beryllium mg/kg 8.60E-01 9.60E+00 1.30E+00 YES 1.80E+00 YES 2.00E+00 YES
Calcium mg/kg 6.37E+02 NA 1.45E+03 J YES 1.02E+03 J YES 8.94E+02 J YES
Chromium mg/kg 3.83E+01 2.32E+01 J1.67E+01 1.81E+01 J 1.94E+01 J
Cobalt mg/kg 1.75E+01 4.68E+02 1.11E+01 3.18E+01 YES 3.74E+01 YES
Copper mg/kg 1.94E+01 3.13E+02 1.76E+01 3.77E+01 YES 3.90E+01 YES
Iron mg/kg 4.48E+04 2.34E+03 2.36E+04 YES 3.06E+04 YES 3.46E+04
Lead mg/kg 3.85E+01 4.00E+02 1.18E+01 1.61E+01 1.89E+01
Magnesium mg/kg 7.66E+02 NA 3.33E+03 J YES 6.72E+03 J YES 7.50E+03 J YES
Manganese mg/kg 1.36E+03 3.63E+02 1.32E+02 3.12E+02 1.79E+02
Mercury mg/kg 7.00E-02 2.33E+00 J1.90E-02 5.40E-02 J 3.20E-02 J
Nickel mg/kg 1.29E+01 1.54E+02 2.18E+01 YES 7.18E+01 YES 6.99E+01 YES
Potassium mg/kg 7.11E+02 NA 4.93E+02 J 4.20E+02 J 3.80E+02 J
Selenium mg/kg 4.70E-01 3.91E+01 1.00E+00 YES 1.50E+00 YES 1.60E+00 YES
Sodium mg/kg 7.02E+02 NA 1.95E+02 B 9.23E+01 B 1.25E+02 B
Thallium mg/kg 1.40E+00 5.08E-01 4.30E-01 J 6.10E-01 J YES ND
Vanadium mg/kg 6.49E+01 5.31E+01 2.10E+01 1.83E+01 1.84E+01
Zinc mg/kg 3.49E+01 2.34E+03 4.11E+01 YES 1.04E+02 YES 1.11E+02 YES

Volatiles
2-Butanone mg/kg NA 4.66E+03 J3.80E-03 ND ND
Acetone mg/kg NA 7.76E+02 J2.70E-01 4.90E-02 B 1.90E-02 B
Bromomethane mg/kg NA 1.09E+01 B3.00E-03 3.10E-03 B 2.90E-03 B
Methylene chloride mg/kg NA 8.41E+01 B2.90E-03 2.50E-03 B 3.00E-03 B
cis-1,2-Dichloroethene mg/kg NA 7.77E+01 1.80E-02 ND ND
trans-1,2-Dichloroethene mg/kg NA 1.55E+02 J3.20E-03 ND ND

Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate mg/kg NA 4.52E+01 ND ND 5.10E-02 B

Analyses performed by Quanterra Environmental Services using U.S.EPA SW-846 analytical methods, including Update III methods where applicable.
a Bkg - Background.  Concentration listed is two times (2x) the arithmetic mean of background metals concentration given in  Science Applications International Corporation (1998), 
 Final Background Metals Survey Report, Fort McClellan, Alabama, July.
B - Analyte detected in laboratory or field blank at concentration greater than the reporting limit (and greater than zero).
bResidential human health site-specific screening level (SSSL) and ecological screening value (ESV) as given in IT Corporation (2000), Draft Human Health and Ecological Screening 
and PAH Background Summary Report, Fort McClellan, Calhoun County, Alabama, March.
B - Analyte detected in laboratory or field blank at concentration greater than the reporting limit (and greater than zero)
ft - Foot.
J - Result is greater than stated method detection limit but less than or equal to specified reporting limit.
mg/kg - Milligrams per kilogram.
NA - Not Available.
ND - Not detected.
Qual - Data validation qualifier.
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Table 2-3

Summary of Groundwater Analytical Results
Site Investigation, 1999

Small Weapons Repair Shop, Parcel 66(7)
Fort McClellan, Calhoun County, Alabama

Parcel Number
Sample Location
Sample Number
Sample Date

Parameter Units Bkga SSSLb Result Qual >Bkg >SSSL Result Qual >Bkg >SSSL Result
Metals
Aluminum mg/L 2.34E+00 1.56E+00 1.02E-01 J 7.57E-02 J 1.39E+00
Barium mg/L 1.27E-01 1.10E-01 8.02E-02 J 2.10E-02 J 3.15E-02
Calcium mg/L 5.65E+01 NA 1.21E+02 YES 3.24E+01 2.71E+02
Iron mg/L 7.04E+00 4.69E-01 1.22E+00 YES ND 1.83E+00
Magnesium mg/L 2.13E+01 NA 6.81E+01 YES 2.19E+01 YES 1.54E+02
Manganese mg/L 5.81E-01 7.35E-02 1.15E+00 YES YES 5.46E-02 3.95E-01
Nickel mg/L NA 3.13E-02 ND ND 1.25E-02
Potassium mg/L 7.20E+00 NA 3.81E+00 J 2.42E+00 J 1.23E+01
Sodium mg/L 1.48E+01 NA 1.09E+02 YES 2.65E+01 YES 1.67E+02

Volatiles
1,1,1-Trichloroethane mg/L NA 3.05E-01 5.00E-04 J ND ND
1,1-Dichloroethane mg/L NA 1.54E-01 6.90E-03 ND ND
1,1-Dichloroethene mg/L NA 9.00E-05 1.80E-03 YES ND ND
Trichloroethene mg/L NA 4.50E-03 4.40E-03 ND ND
Vinyl chloride mg/L NA 3.00E-05 3.70E-02 YES ND ND
cis-1,2-Dichloroethene mg/L NA 1.55E-02 2.10E-02 YES ND ND
trans-1,2-Dichloroethene mg/L NA 3.07E-02 1.50E-02 ND ND

Analyses performed by Quanterra Environmental Services using U.S. Environmental Protection Agency SW-846 analytical methods, including Update III metho
a Bkg - Background.  Concentration listed is two times (2x) the arithmetic mean of background metals concentration given in  Science Applications International
Final Background Metals Survey Report, Fort McClellan, Alabama, July.
bResidential human health site-specific screening level (SSSL) as given in IT Corporation (2000), Draft Human Health and Ecological Screening Values 
and PAH Background Summary Report, Fort McClellan, Calhoun County, Alabama, March.
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.

PPMP-75-GP02
PPMP-75

KJ3002
24-Feb-99

PPMP-75-GP01
PPMP-75

KJ3001
24-Feb-99
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2.1.2  Subsurface Soil Sampling 
Subsurface soil samples were collected from three soil borings at the Small Weapons Repair 
Shop (Parcel 66 [7]), as shown on Figure 2-1.  As shown on Table 2-2, three metals, including 
aluminum, arsenic, and iron, were detected at concentrations exceeding the residential human 
health SSSLs.  With the exception of aluminum at sample location PPMP-75-GP03, the 
concentrations of these metals were within background concentrations.  Sample locations with 
analytical results exceeding SSSLs and background concentrations are shown on Figure 2-2. 
 
2.1.3 Groundwater Sampling   
Three temporary wells PPMP-75-GP01, PPMP-75-GP02, and PPMP-75-GP03 were installed in 
the residuum groundwater zone at the Small Weapons Repair Shop.  Analytical results were 
compared to the residential human health SSSLs and background screening values.  As shown on 
Table 2-3, two metals and three VOCs exceeded the human health SSSLs.  Groundwater samples 
exceeding the SSSLs are presented on Figure 2-2.   
 
Metals.  The concentrations of two metals (iron and manganese) exceeded residential human 
health SSSLs at temporary wells PPMP-75-GP01 and PPMP-75-GP03.  The concentration of 
manganese exceeded the background concentration at temporary well PPMP-75-GP01.   
 
Volatile Organic Compounds.  Three VOCs, 1,1-dichloroethene (0.0018 mg/L), cis-1,2-
dichloroethene (0.021 mg/L), and vinyl chloride (0.037 mg/L) were detected at concentrations 
exceeding residential human health SSSLs.  All three VOCs were detected at temporary well 
location PPMP-75-GP01.  
 
2.1.4  Water Level Measurements 
The depth to groundwater was measured in the three temporary wells installed at the Small 
Weapons Repair Shop, Parcel 66(7), following procedures outlined in Section 4.18 of the SAP 
(IT, 2000).  Water levels from temporary wells at adjacent parcels were also measured to 
establish groundwater elevations across the entire area.  Depth to groundwater was measured 
with an electronic water level meter.  The meter probe and cable were cleaned between use at 
each temporary and permanent well location following decontamination methodology presented 
in Section 4.10 of the SAP (IT, 2000).  Measurements were referenced to the top of the polyvinyl 
chloride (PVC) stickup.  A summary of groundwater level measurements is presented in Table 1-
1.  A groundwater elevation map constructed from March 13 and 14, 2000 data is presented as 
Figure 1-3. 
Based on topography and groundwater elevations shown on Figure 1-3, regional groundwater 
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flows towards the Small Weapons Repair Shop Parcel 66(7) from the east and from the west.  
The groundwater flow is controlled by a topographic high west of the site.  The opposing 
groundwater flow directions have created a groundwater divide in the general vicinity of 
Building 335, diverting the local groundwater to the southwest towards Cane Creek. 
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3.0 Proposed Field Activities 
 
3.1  Utility Clearances 
A utility clearance will be performed at all locations where groundwater samples will be 
collected, using the procedure outlined in Section 4.2.6 of the SAP (IT, 2000).  The site manager 
will mark the proposed locations with stakes, coordinate with local utility companies to clear the 
proposed locations for utilities, and obtain digging permits.  Once the locations are approved for 
intrusive sampling, the stakes will be labeled as cleared. 
 
3.2  Environmental Sampling 
The environmental sampling program during the RI at the Small Weapons Repair Shop, Parcel 
66(7), includes the installation and sampling of 13 monitoring wells.  Groundwater samples will 
be collected from the proposed wells to provide data in order to determine the horizontal and 
vertical extent of groundwater contamination. 
 
3.3  Residuum Monitoring Wells  
Residuum monitoring well boreholes will be drilled and installed using 4.25-inch inside diameter 
(ID) hollow-stem augers.  Residuum monitoring wells will be drilled a minimum of 10 feet 
below the first groundwater bearing zone or to the top of bedrock, whichever is encountered 
first.  The monitoring well casing will consist of new 2-inch ID, Schedule 40, 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 PVC well screen, approximately 10 to 20 feet long.  The 
proposed residuum monitoring well locations are shown on Figure 3-1.  The exact monitoring 
well locations will be determined in the field by the on-site geologist based on actual field 
conditions.  
 
Soil samples will be collected at 5-foot intervals to the total depth of the hole during hollow-stem 
auger drilling.  Samples will be collected using a 24-inch long, 2-inch diameter or-larger-
diameter split-spoon samplers.  Lithologic samples will be collected for all monitoring wells 
during drilling to provide a detailed lithologic log.  Soil borings will be logged in accordance 
with American Society for Testing and Materials Method D 2488 using the Unified Soil Classifi-
cation System.  The residuum monitoring wells will be drilled, installed and developed as 
specified in Section 4.8 and Appendix C of the SAP (IT, 2000).  Groundwater samples will not 

KN/FTMC/Parcel 66/Parcel 66.doc/10/04/06(1:33 PM)  3-1





 
 
 
be collected from residuum wells for a period of at least 14 days after well development.  The 
proposed residuum monitoring well rationale is presented in Table 3-1. 
 
3.4  Bedrock Monitoring Wells 
Six bedrock monitoring wells will be installed using a combination of hollow stem auger and air 
rotary drilling techniques at the small weapon repair shop, Parcel 66(7).  The proposed bedrock 
monitoring well locations are shown on Figure 3-1. 
 
An air rotary rig with a 12-inch percussion bit or rotary bit will be used to drill the borehole from 
land surface to 10 feet into bedrock.  The borehole diameter will be approximately 12 inches, 
such that a 10-inch ID carbon steel International Pipe Standard outer casing will be installed into 
the borehole from land surface to 5 feet into bedrock.  A minimum of a 2-inch annular space 
between the outer casing and borehole wall will be required.  The 10-inch carbon steel 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 6.5 to 7 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, an HQ wireline core barrel will be used to collect core samples 
continuously from the bottom of the outer casing to a minimum of 20 feet into bedrock.  The 
hole depth into bedrock will be increased if groundwater is not encountered.  After completion of 
core sample collection, an 8-inch air percussion bit will be used to ream the hole a minimum of 
15 feet below the bottom of the outer casing and into bedrock.  The compressor on the drill rig 
will be equipped with an air filter between the compressor and the drill bit.  Water will be the 
only lubricant allowed during drilling operations. 
 
Four-inch monitoring wells will be installed inside the outer casing at each proposed well 
location.  The well casing will consist of new, 4-inch ID, Schedule 40, 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 PVC well screen, approximately 10 to 20 feet long.  Attached 
to the bottom of the screen will be a sump, approximately 3 to 5 feet long, composed of new, 4-
inch ID, Schedule 40, threaded, flush-joint PVC pipe.  After the casing and screen materials are 
lowered into the boring, a gravel pack will be installed around the well screen and the inside 
casing will be grouted from the top of the gravel pack to land surface.  The gravel pack will 
consist of 20/40 silica sand and will be tremied into place from the bottom of the sump to 
approximately 5 feet above the top of the screen.  A bentonite seal approximately 5 feet thick 
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Table 3-1

Site Sampling Rationale, Remedial Investigation
Small Weapons Repair Shop, Parcel 66(7)
Fort McClellan, Calhoun County, Alabama

Sampling Location Rationale

Residuum groundwater monitoring well PPMP-66-MW01  will be installed approximately 100 feet upgradient of temporary monitoring well PPMP-75-GP01 to provide  

groundwater quality data and to determine whether the organic compounds detected in temporary monitoring well PPMP-75-GP01 during SI activities are from sources other than 

the Small Weapons Repair Shop.

Residuum groundwater monitoring well PPMP-66-MW02 will replace temporary well PPMP-75-GP01 located on the southwest corner of the Small Weapons Repair Shop.

It is estimated that the monitoring well will be installed to a depth of approximately 14 feet below ground surface.  Groundwater samples will be collected from the well to   

determine the presence or absence of volatile organic compounds.  Current and previous data will be compared and groundwater quality assessed.

Residuum groundwater monitoring well PPMP-66-MW03 will be installed approximately  150 feet south and potentially downgradient of the Small Weapons Repair Shop to provide 

groundwater quality data, groundwater elevations to establish groundwater flow direction, vertical gradient, and  to determine the lateral extent of groundwater contamination.  Groundwater  

samples collected from the monitoring well will be analyzed for volatile organic compounds.

Residuum groundwater monitoring well PPMP-66-MW04 will be installed approximately  180 feet north of the Small Weapons Repair Shop to provide groundwater quality data,

groundwater elevations to establish groundwater flow direction, vertical gradient, and  to determine the lateral extent of groundwater contamination.  Groundwater  

samples collected from the monitoring well will be analyzed for volatile organic compounds.

Residuum groundwater monitoring well PPMP-66-MW05 will be installed approximately 90 feet northeast of temporary monitoring well PPMP-75-GP01 to 

provide groundwater quality data, groundwater elevations to establish groundwater flow direction, vertical gradient, and  to determine the lateral extent of groundwater 

contamination.  Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds.

Residuum monitoring well PPMP-66-MW06 will be installed approximately 90 feet southeast of temporary monitoring well PPMP-75-GP01 to provide

groundwater quality data, groundwater elevations to establish groundwater flow direction, vertical gradient, and  to determine the lateral extent of groundwater contamination.  

Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds.

Residuum monitoring well PPMP-66-MW07 will be installed approximately 120 feet northeast and potentially downgradient of temporary monitoring well PPMP-75-GP01 to provide

groundwater quality data, groundwater elevations to establish groundwater flow direction, vertical gradient, and  to determine the lateral extent of groundwater contamination.  

Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds.

Bedrock groundwater monitoring well PPMP-66-MW08  will be installed adjacent to residuum with monitoring well PPMP-66-MW02 to provide groundwater quality data, groundwater elevations to 

establish groundwater flow direction, vertical gradient, and to determine the vertical extent of groundwater contamination.  It is estimated that the monitoring well will be 

installed to a maximum depth of approximately 75 feet below ground surface.  Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds.

Bedrock groundwater monitoring well PPMP-66-MW09  will be installed adjacent to residuum monitoring well PPMP-66-MW03 to provide groundwater quality data, groundwater elevations to 

establish groundwater flow direction, vertical gradient, and to determine the vertical  extent of groundwater contamination.  It is estimated that the monitoring well will be 

installed to a maximum depth of approximately 75 feet below ground surface.  Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds.

Bedrock groundwater monitoring well PPMP-66-MW10  will be installed adjacent to residuum monitoring well PPMP-66-MW04 to provide groundwater quality data, groundwater elevations to 

establish groundwater flow direction, vertical gradient, and to determine the vertical  extent of groundwater contamination.  It is estimated that the monitoring well will be 

installed to a maximum depth of approximately 75 feet below ground surface.  Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds.

Bedrock groundwater monitoring well PPMP-66-MW11  will be installed adjacent to residuum monitoring well PPMP-66-MW05 to provide groundwater quality data, groundwater elevations to 

establish groundwater flow direction, vertical gradient, and to determine the vertical  extent of groundwater contamination.  It is estimated that the monitoring well will be 

installed to a maximum depth of approximately 75 feet below ground surface.  Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds,

semivolatile compounds, and explosives.

Bedrock groundwater monitoring well PPMP-66-MW12  will be installed adjacent to residuum monitoring well PPMP-66-MW06 to provide groundwater quality data, groundwater elevations to 
establish groundwater flow direction, vertical gradient, and to determine the vertical  extent of groundwater contamination.  It is estimated that the monitoring well will be 

installed to a maximum depth of approximately 75 feet below ground surface.  Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds,

semivolatile compounds, and explosives.

Bedrock groundwater monitoring well PPMP-66-MW13  will be installed adjacent to residuum monitoring well PPMP-66-MW07 to provide groundwater quality data, groundwater elevations to 

establish groundwater flow direction, vertical gradient, and to determine the vertical  extent of groundwater contamination.  It is estimated that the monitoring well will be 

installed to a maximum depth of approximately 75 feet below ground surface.  Groundwater samples collected from the monitoring well will be analyzed for volatile organic compounds.
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will be place above the gravel pack.  The remaining annular space will be grouted with a 
bentonite-cement mixture (described above) and tremied in place with a side discharge tremie 
from the top of the bentonite seal to ground surface.  The bedrock monitoring wells will be 
drilled, installed, and developed as specified in Section 4.8 and Appendix C of the SAP (IT, 
2000).  Groundwater samples will not be collected from bedrock wells for a period of at least 14 
days after well development.  The proposed bedrock monitoring well rationale is presented in 
Table 3-1. 
 
3.5  Groundwater Sampling 
Thirteen groundwater samples will be collected from the proposed permanent monitoring wells 
at the Small Weapons Repair Shop, Parcel 66(7), to determine the nature and extent of VOCs in 
the groundwater. 
 
Groundwater samples will be collected from the residuum and bedrock wells installed at the site.  
Groundwater sampling rationale is presented in Table 3-1.  The groundwater sample 
designations and required quality assurance/quality control sample quantities are listed in Table 
3-2.  Groundwater samples will be collected in accordance with the procedures outlined in the 
SAP (IT, 2000). 
 
3.6  Temporary Well Abandonment 
Temporary monitoring wells PPMP-75-GP01, PPMP-75-GP02 and PPMP-75-GP03 constructed 
of 2-inch diameter PVC will be abandoned per Alabama Department of Environmental 
Management guidelines. The wells will be abandoned by removing the PVC pipe casing and 
screen.  After the casing and screen are removed, the borehole will then be grouted from the bottom 
of the borehole to approximately 6 inches below ground surface.  If the screen and casing cannot be 
removed, the PVC pipe and screen will be abandoned by pressure grouting the inside of the casing.  
Upon completion of abandonment operations, the area surrounding the wells will be patched using 
concrete. 
 
3.7  Slug Tests 
The hydraulic conductivity of the geologic material underlying the Small Weapons Repair Shop, 
Parcel 66(7), site will be estimated by performing slug tests in three permanent monitoring wells.  
Rising head (slug out) and/or falling head (slug in) tests will be conducted and drawdown 
measurements taken with a pressure transducer and data logger from selected monitoring wells. 
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Table 3-2

Groundwater  Sample Designations and QA/QC Sample Quantities
Small Weapons Repair Shop,  Parcel 66(7)
Fort McClellan, Calhoun County, Alabama

QA/QC Samples

Sample Sample Field Field Analytical

Location Sample Designation Depth (ft) Duplicates Splits MS/MSD Suite

PPMP-66-MW01 PPMP-66-MW01-GW-HN3001-REG a TCL VOCs

PPMP-66-MW02 PPMP-66-MW02-GW-HN3002-REG a PPMP-66-MW02-GW-HN3003-FD PPMP-66-MW02-GW-HN3004-FS TCL VOCs

PPMP-66-MW03 PPMP-66-MW03-GW-HN3005-REG a TCL VOCs

PPMP-66-MW04 PPMP-66-MW04-GW-HN3006-REG a   PPMP-66-MW04-GW-HN3006-MS/MSD TCL VOCs

PPMP-66-MW05 PPMP-66-MW05-GW-HN3007-REG a TCL VOCs

PPMP-66-MW06 PPMP-66-MW06-GW-HN3008-REG a   TCL VOCs

PPMP-66-MW07 PPMP-66-MW07-GW-HN3009-REG a TCL VOCs

PPMP-66-MW08 PPMP-66-MW08-GW-HN3010-REG a   TCL VOCs

PPMP-66-MW09 PPMP-66-MW09-GW-HN3011-REG a    TCL VOCs

PPMP-66-MW10 PPMP-66-MW10-GW-HN3012-REG a TCL VOCs

PPMP-66-MW11 PPMP-66-MW10-GW-HN3013-REG a TCL VOCs

PPMP-66-MW12 PPMP-66-MW10-GW-HN3014-REG a TCL VOCs

PPMP-66-MW13 PPMP-66-MW11-GW-HN3015-REG a   TCL VOCs

a Actual sample depth selected for analysis will be at the discretion of the on-site geologist and will be based on field observation.
FD- Field duplicate.
FS-Field split.
QA/QC - Quality assurance/quality control.
MS/MSD - Matrix spike/matrix spike duplicate.
TCL - Target compound list.
VOC - Volatile organic compound.
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Slug tests will be conducted in accordance with the procedures outlined in Section 4.16.1 of the 
SAP (IT, 2000).   
 
3.8  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 1983.  
Elevations will be referenced to the National Geodetic Vertical Datum of 1929 or the North 
American Vertical Datum of 1988 (soon to be established on site).  
 
Horizontal coordinates will be recorded using a GPS to provide accuracy within 1 meter.  
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 (IT, 2000). 
 
3.9  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, 2000).  The IDW expected to be 
generated at the Small Weapons Repair Shop site will include purge water from permanent 
monitoring well development and sampling activities, spent well materials, 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.   
 
3.10  Site-Specific Safety and Health 
Safety and health requirements for the RI are provided in the SSHP attachment for the Former 
Ordnance Motor Repair Area, Parcel 75(7).  The SSHP attachment will be used in conjunction 
with the installation-wide safety and health plan.
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4.0 Project Schedule 
 
The project schedule for the supplemental RI activities will be provided by the IT project 
manager to the Base Realignment and Closure Cleanup Team on a monthly basis.   
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ATTACHMENT 1 
 

LIST OF ABBREVIATIONS AND ACRONYMS 
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