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4.0  Field Investigations 
 
4.1  Technical Approach 
The purpose of the proposed field investigation at Range K is to define the nature and extent of 
contamination associated with the detection of cis, and trans; 1-2, DCE in the groundwater 
sample collected from monitoring well RNG-203-MW01, and the vinyl chloride detected in the 
groundwater sample collected from monitoring well RNG-203-MW04.  The delineation of 
contamination in the residuum aquifer will be addressed by the installation of an additional seven 
residuum groundwater monitoring wells upgradient, crossgradient, and downgradient of RNG-
203-MW01 and RNG-203-MW04.  To determine if the contaminants have migrated vertically, 
IT proposes to install four bedrock monitoring wells located hydraulically downgradient of 
RNG-203-MW01.  If contamination is found in any of these newly installed wells, an evaluation 
of the data will determine if additional phases of work may be required to complete the RI.  Two 
soil borings will be installed within the current delineated boundaries of Range K; additional 
soils data from within the site boundaries is necessary for the purpose of completing a 
streamlined risk assessment for the evaluation of human health risks as well as an ecological risk 
assessment.  
 
Surface water and sediment samples are not currently proposed, however, if ponded water is 
observed during the course of field investigation, surface and sediment samples may be collected 
from that location. 
 
4.2  UXO Survey Requirements and Utility Clearances 
Range K, Former Agent Training Area is located on Pelham Range, which is an active range.  
The presence of UXO is possible at Range K.  Therefore, IT will conduct UXO avoidance 
activities, including surface sweeps and downhole surveys of soil borings in addition to 
conducting utility clearances before installing soil borings.  UXO avoidance activities will 
follow guidelines outlined in the Range K, Parcel 203(7) UXO Safety Plan Attachment. 
 
4.2.1  Surface UXO Survey 
An UXO sweep will be conducted over areas that will be included in the sampling and surveying 
activities to identify UXO on or near the surface that may present a hazard to on-site workers 
during field activities.  Low-sensitivity magnetometers will be used to locate surface and 
shallow-buried metal objects.  UXO located on the surface will be identified and conspicuously 
marked for easy avoidance.  UXO personnel requirements, procedures, and detailed descriptions 
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of the geophysical equipment to be used are provided in Chapter 4.0 and Appendix E of the 
approved SAP (IT, 2000a). 
 
4.2.2  Downhole UXO Survey 
During the soil boring and downhole sampling activities, a downhole UXO survey will be 
performed to determine if buried metallic objects are present.  UXO monitoring as described in 
Chapter 4.0 of the SAP (IT, 2000a) will continue until undisturbed soils are encountered or the 
borehole has been advanced to 12 feet bgs, whichever is reached first. 
 
4.2.3  Utility Clearances 
After the UXO surface survey has cleared the area to be sampled and prior to performing any 
intrusive sampling, a utility clearance will be performed at all locations where soil and 
groundwater samples will be collected, 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 appropriate 
utility companies to clear the proposed locations for utilities, and obtain digging permits.  Once 
the locations are approved (for both UXO and utility avoidance) for intrusive sampling, the 
stakes will be labeled as cleared. 
 
4.3  Environmental Sampling 
The environmental sampling program during the RI for Range K, Parcel 203(7), includes the 
collection of surface and subsurface soil and groundwater samples for chemical analyses.  The 
proposed sampling is intended to provide sufficient data to complete the RI; however if 
additional contaminants are detected, additional phases of groundwater monitoring well 
installation and sampling may be required.  In addition, if ponded water is observed during field 
investigations, surface water and sediment samples may be collected from the ponded 
depressions. 
 
4.3.1  Surface Soil Sampling   
At seven monitoring well locations (RNG-203-MW05, RNG-203-MW06, RNG-203-MW08, 
RNG-203-MW10, RNG-203-MW12, RNG-203-MW14, and RNG-203-MW15), a surface soil 
sample will be collected for chemical analysis.  Two additional soil borings will be completed 
within the fenced area of Range K:  RNG-203-GP01 and RNG-203-GP02.  Surface soil samples 
will be collected at the boring locations. 
A surface soil sample will be collected at each of the proposed locations for the purpose of 
providing supporting data for ecological and human health risk assessments.  Surface soil 
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samples from these boring locations will be collected using the direct-push methodology 
specified in Section 4.7.1.1 of the SAP (IT, 2000a).  
 
A complete listing of chemical analytical parameters for each sample type are found on Table 4-
1 and proposed boring and sample locations are illustrated in Figure 4-1.   
 
4.3.1.1  Sample Locations and Rationale 
The rationale for the proposed groundwater monitoring wells and soil boring locations and the 
associated surface and subsurface soil samples is listed in Table 4-1.  The assigned sample 
numbers and the associated field QA/QC sample requirements are summarized in Table 4-2.  
 
4.3.1.2  Sample Collection 
Surface soil samples will be collected from the upper 1 foot of soil by direct-push methodology 
as specified in Section 4.7.1.1 of the SAP.  Collected soil samples will be screened using a PID 
in accordance with Section 4.15 of the SAP.  Sample containers, sample volumes, preservatives, 
and holding times for the analyses required are listed in Section 5.0, Table 5-1 of the QAP.  
Sample documentation and chain-of-custodies (COC) will be recorded as specified in Section 
4.13 of the SAP.  The samples will be analyzed for the parameters listed in Table 4-1 of this RI 
field sampling plan. 
 
4.3.2  Subsurface Soil Sampling  
Subsurface soil samples will be collected during the RI from seven proposed residuum 
monitoring wells (RNG-203-MW05, RNG-203-MW06, RNG-203-MW08, RNG-203-MW10, 
RNG-203-MW12, RNG-202-MW14, and RNG-203-MW15), and two temporary soil borings 
(RNG-203-GP01 and RNG-203-GP02) (Figure 4-1).   
 
Sample documentation and COCs will be recorded as specified in Section 4.1.3 of the SAP and 
analyzed for the parameters listed in Table 4-1. 
 
4.3.2.1  Sample Locations and Rationale 
Subsurface soil sampling rationale is presented in Table 4-1.  A total of nine subsurface soil 
samples will be collected in this RI.  Subsurface soil sample designations and required QA/QC 
sample requirements are summarized in Table 4-2.  If contaminant sources are identified in the 
fenced area (Figure 5-1) after evaluation of the sample data, additional intrusive sampling may 
be performed.  



Table 4-1

Sampling Locations and Rationale
Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

Sample 
Location Sample Media Sample Location Rationale

RNG-203-MW05 Surface soil, 
subsurface soil, and 
groundwater

Soil boring and residuum monitoring well for surface soil, subsurface soil, and groundwater samples to be placed hydraulically upgradient and 
about 150 feet north of RNG-203-MW01. Sample data will indicate if contaminant releases into the environment have occurred from use of this 
area and if contaminated soils or groundwater exist at this site. Soil sample data will also be used to assess potential impacts to terrestrial biota 
that might utilize the site for food and/or habitat purposes and for human health risk evaluation. The monitoring well location will also be used to 
further establish local groundwater flow patterns and site-specific geology.  Estimated well depth is 35 feet bgs.

RNG-203-MW06 Surface soil, 
subsurface soil, and 
groundwater 

Soil boring and residuum monitoring well for surface soil, subsurface soil, and groundwater samples to be placed approximately 150 feet to the 
southwest of RNG-203-MW01. Sample data will determine the presence or absence of DCE at this location in the residuum aquifer. This location 
is believed to be hydraulically downgradient of RNG-203-MW01. Soil  data will also be used to assess potential impacts to terrestrial biota that 
might utilize the site for food and/or habitat purposes as well as for human health risk evaluation. The monitoring well data will also be used to 
further establish local groundwater flow patterns and site-specific geology.  Estimated well depth is 35 feet bgs.

RNG-203-MW07 Groundwater Soil boring and bedrock monitoring well for groundwater samples. Well location will be approximately 60 - 80 feet south and hydraulically 
downgradient of existing RNG-203-MW01.Groundwater sample data will determine the presence or absence of contaminants including DCE at 
this location in the bedrock aquifer. The soils data will be used to assess potential impacts to terrestrial biota that might utilize the site for food 
and/or habitat purposes and to evaluate the risk to human health.  The monitoring well will also provide additional information on the site 
groundwater flow patterns and geology.  Estimated well depth is 50 to 80 feet bgs. 

RNG-203-MW08 Surface soil, 
subsurface soil, and 
groundwater

Soil boring and residuum monitoring well for surface soil, subsurface soil, and groundwater samples to be placed hydraulically crossgradient and 
approximately 250 feet southeast of RNG-203-MW01. Sample data will indicate if contaminant releases into the environment have occurred from 
use of this area or if DCE from the RNG-203-MW01 vicinity has migrated to this area. Soil sample data will also be used to assess potential 
impacts to terrestrial biota that might utilize the site for food and/or habitat purposes and for human health risk evaluation. The monitoring well 
data will also be used to further establish local groundwater flow patterns and site-specific geology.  Estimated well depth is 35 feet bgs.

RNG-203-MW09 Groundwater Soil boring and bedrock monitoring well for groundwater samples only. The well will be paired with shallow well RNG-203-MW08 and located 
approximately 250 feet southeast of RNG-203-MW01. Sample groundwater data will determine the presence or absence of contaminants 
including DCE at this location in the bedrock aquifer. Since the well is closely located to RNG-203-MW08, soil samples will not be collected here. 
The monitoring well will also provide additional information on the site groundwater flow patterns and geology.  Estimated well depth is 50 to 80 
feet bgs. 

RNG-203-MW10 Surface soil, 
subsurface soil, and 
groundwater

Soil boring and residuum monitoring well for surface soil, subsurface soil, and groundwater samples to be placed hydraulically downgradient and 
about 150 feet south of RNG-203-MW01. This well is paired with deep well RNG-203-MW11. Sample data will indicate if contaminant releases 
into the environment have occurred from use of this area and if DCE has migrated in the residuum aquifer. Soil sample data will also be used to 
assess potential impacts to terrestrial biota that might utilize the site for food and/or habitat purposes and for human health risk evaluation. The 
monitoring well location will also be used to further establish local groundwater flow patterns and site-specific geology.  Estimated well depth is 35 
feet bgs.
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Table 4-1

Sampling Locations and Rationale
Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)

Sample 
Location Sample Media Sample Location Rationale

RNG-203-MW11 Groundwater Bedrock monitoring well for groundwater sampling only. This well is located approximately 150 south and downgradient of RNG-203-MW01.  It is 
paired with residuum well RNG-203-MW10.  Sample groundwater data will determine the presence or absence of contaminants including DCE in 
the bedrock aquifer. Soils samples will not be collected here since it is closely located to RNG-203-MW10 in a paired cluster. The monitoring well 
will also provide additional information on the site groundwater flow patterns and geology.  Estimated well depth is 50 to 80 feet bgs.

RNG-203-MW12 Surface soil, 
subsurface soil, and 
groundwater

Soil boring and residuum monitoring well for surface soil, subsurface soil, and groundwater samples to be placed hydraulically downgradient and 
southeast approximately 250 -300 feet of RNG-203-MW01. The well is paired with deep well RNG-203-MW13. Sample data will indicate if 
contaminant releases into the environment have occurred from use of this area and if DCE has migrated in the residuum aquifer in a 
downgradient direction. Soil sample data will also be used to assess potential impacts to terrestrial biota that might utilize the site for food and/or 
habitat purposes and for human health risk evaluation. The monitoring well location will also be used to further establish local groundwater flow 
direction and site-specific geology.  Estimated well depth is 30-to 50 feet bgs.

RNG-203-MW13 Groundwater Soil boring and bedrock monitoring well for groundwater samples only. This deep will is paired with RNG-203-MW12 and located southeast and 
downgradient of RNG-203-MW01. Sample groundwater data will determine the presence or absence of contaminants including DCE at this 
location in the bedrock aquifer. Soil samples will not be collected here since this well is closely located to RNG-203-MW12 in a paired cluster.   
The monitoring well will also provide additional information on the site groundwater flow patterns and geology.  Estimated well depth is 50 to 80 
feet bgs.

RNG-203-MW14 Surface soil, 
subsurface soil, and 
groundwater

Soil boring and residuum monitor well for surface soil, subsurface soil, and groundwater samples to be placed hydraulically downgradient and 
southwest approximately 200 feet of RNG-203-MW04.  Sample data will further delineate the horizontal extent of the vinyl chloride detected in 
RNG-203-MW04.

RNG-203-MW15 Surface soil, 
subsurface soil, and 
groundwater

Soil boring and residuum monitor well for surface soil, subsurface soil, and groundwater samples to be placed hydraulically downgradient and 
south approximately 100 feet of RNG-203-MW04.  Sample data will further delineate the horizontal extent of the vinyl chloride detected in RNG-
203-MW04.

RNG-203-GP01 Surface soil, 
subsurface soil

Soil boring for surface and subsurface soil samples only.  This boring is located within the fenced boundary of Range K to better define surface 
and subsurface soils in this area.  Sample results will provide additional data for geographical coverage of parcel area to support potential 
remedial alternatives if required.  Soil analytical data will be used in the development of a human health risk evaluation and to assess potential 
impacts to terrestrial biota that might utilize the site for food and/or habitat purposes.  Boring depth is 12 feet.

RNG-203-GP02 Surface soil, 
subsurface soil

Soil boring for surface and subsurface soil samples only.  This boring is located within the fenced boundary of Range K to better define surface 
and subsurface soils in this area.  Sample results will provide additional data for geographical coverage of parcel area to support potential 
remedial alternatives if required.  Soil analytical data will be used in the development of a human health risk evaluation and to assess potential 
impacts to terrestrial biota that might utilize the site for food and/or habitat purposes.  Boring depth is 12 feet.
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Table 4-2

Surface Soil and Subsurface Soil Sample Designations and QA/QC Sample Quantities 
   Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

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

RNG-203-MW05 RNG-203-MW05-SS-RG0011-REG 0-1

RNG-203-MW05-DS-RG0012-REG a

RNG-203-MW06 RNG-203-MW06-SS-RG0013-REG 0-1

RNG-203-MW06-DS-RG0014-REG a

RNG-203-MW08 RNG-203-MW08-SS-RG0015-REG 0-1

RNG-203-MW08-DS-RG0016-REG a

RNG-203-MW10 RNG-203-MW10-SS-RG0017-REG 0-1 RNG-203-MW10-SS-RG0018-FD

RNG-203-MW10-DS-RG0019-REG a

RNG-203-MW12 RNG-203-MW12-SS-RG0020-REG 0-1 RNG-203-MW-SS-RG0020-MS
RNG-203-MW-SS-RG0020-MSD

RNG-203-MW12-DS-RG0021-REG a

RNG-203-MW14 RNG-203-MW14-SS-RG0022-REG 0-1

RNG-203-MW14-DS-RG0023-REG a

RNG-203-MW15 RNG-203-MW15-SS-RG0024-REG 0-1

RNG-203-MW15-DS-RG0025-REG a

RNG-203-GP01 RNG-203-GP01-SS-RG0026-REG 0-1

RNG-203-GP01-DS-RG0027-REG a

RNG-203-GP02 RNG-203-GP02-SS-RG0028-REG 0-1

RNG-203-GP02-DS-RG0029-REG a

a Actual sample depth selected for analysis will be at the discretion of the site geologist and will be based on field observation.

CL - Chlorinated. QA/QC - Quality assurance/quality control.
CWM BD - chemical warefare material breakdown. REG - Field sample.
FD - Field duplicate. SVOC - Semivolatile organic compound.
FS - Field split. TAL - Target analyte list.
MS/MSD - Matrix spike/matrix spike duplicate. TCL - Target compound list.
OP - Organophosphate. VOC - Volatile organic compound.
PCBs - Polychlorinated biphenyls.

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products

TCL VOCs, TCL SVOCs, TAL Metals, 
nitroexplosives, CL pesticides, OP pesticides,
CL Herbicides, PCBs, CWM BD products
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4.3.2.2  Sample Collection 
Subsurface soil samples will be collected from seven residuum monitoring well boreholes and 
two temporary soil borings using direct-push sampling methods to depths of 12 feet bgs as 
specified in Section 4.7.1.1 of the SAP.  Subsurface soil samples will be collected and logged 
continuously to 12 feet bgs.  A detailed lithological log of each borehole will be recorded by the 
on-site geologist.  Samples from the entire length of the temporary borings (12 feet bgs) will be 
collected for headspace screening using a PID as specified in Section 4.15 of the SAP.  
Typically, the soil sample from each boring exhibiting the highest reading on a PID (above 
background) will be sent to the laboratory for analysis.  If none of the samples indicate readings 
exceeding background using the PID, the deepest sample interval above the groundwater table to 
12 feet bgs will be submitted to the laboratory for analyses.  Subsurface soil samples will be 
selected for analyses from any depth interval if the on-site geologist suspects PSSCs at the depth 
interval.  Site conditions such as lithology may also determine the actual sample depth interval 
submitted for analyses.  More than one subsurface soil sample may be collected if field 
measurements and observations indicate PSSCs and/or additional sample data would provide 
insight to the existence of PSSCs.  Subsurface soil sample designations, depths, and required 
QA/QC sample quantities are listed in Table 4-2. 
 
Temporary borings will be properly abandoned at the completion of soil sampling using hydrated 
bentonite chips.  The borehole abandonment procedures are specified in Section 4.7.2 of the SAP 
(IT, 2000a). 
 
Sample documentation and COC 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 RI WP are listed in Chapter 5.0, Table 5-1 of the QAP.  The samples will be analyzed for the 
parameters listed in Table 4-1 of this RI field sampling plan. 
 
4.3.3  Monitoring Well Installation 
Seven residuum and four bedrock monitoring wells are proposed at Range K (Figure 4-1).  The 
monitoring wells will be installed using a combination of hollow-stem auger and air-rotary 
drilling methods.  A drill rig able to employ both methods will be used, if possible, to minimize 
mobilization costs.  The wells will be installed to provide additional information on water quality 
and groundwater flow in both the residuum and bedrock aquifers.  The SI, performed by IT in 
2000, indicated the presence of cis-1,2-dichloroethene and trans-1,2-dichloroethene in RNG-
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203-MW01 and vinyl chloride in RNG-203-MW04.  The additional wells are proposed to 
determine the extent of cis-1,2-dichloroethene, trans-1,2-dichloroethene, and vinyl chloride 
present at Range K in the residuum aquifer and to investigate the presence or absence of cis-1,2- 
dichloroethene, trans-1,2-dichloroethene, and vinyl chloride in the deeper bedrock aquifers.  
Bedrock monitoring wells will be drilled using air-rotary drilling methods, and the screened 
section of each well will be placed a minimum of 15 feet into competent bedrock.  The 
monitoring wells will be installed and developed as specified in Section 4.8 and Appendix C of 
the SAP. 
 
4.3.3.1  Monitoring Well Locations and Rationale 
Groundwater samples collected from monitoring well RNG-203-MW01 and RNG-203-MW04 at 
Range K by IT in 2000 were found to contain organic and inorganic compounds.  Newly 
proposed monitoring wells (Figure 5-1) will be located to define the lateral and vertical extent of 
groundwater contamination.  Four well ‘clusters’, consisting of a bedrock and a residuum well, 
are proposed hydraulically downgradient of RNG-203-MW01.  In addition, two residuum 
wells are proposed hydraulically downgradient of RNG-203-MW04. 
 
Seven proposed residuum monitoring wells, RNG-203-MW05, RNG-203-MW06, RNG-203-
MW08, RNG-203-MW10, RNG-203-MW12, RNG-203-MW14, and RNG-203-MW15, will be 
installed to further characterize the local groundwater flow and delineate the lateral extent of 
contamination in the residuum aquifer.  
 
Four proposed bedrock monitoring wells, RNG-203-MW07, RNG-203-MW09, RNG-203-
MW11, and RNG-203-MW13, will be installed in order to establish the presence or absence of 
groundwater contamination in the deeper groundwater zones at the site.   
 
The locations of the existing and proposed monitoring wells are presented on Figure 4-1, and 
Table 4-1 presents proposed monitoring well sampling rationale.  The exact location of each 
proposed monitoring well will be determined in the field by the on-site geologist, based on actual 
field conditions. 
 
4.3.3.2  Residuum Monitoring Wells  
Seven residuum monitoring well boreholes will be drilled and installed using 6 5/8-inch ID 
hollow-stem augers.  Residuum monitoring wells will be drilled to a minimum of 20 feet below 
the first groundwater-bearing zone, estimated to range from 20 to 30 bgs, or to the top of 
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bedrock, whichever is encountered first.  Samples will be collected at 5-foot intervals from 12 
feet bgs (or at direct push sample refusal) to the total well depth by the on-site geologist (to 
record lithologic information).  The 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, 10 to 20 feet long.  
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 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 C of the SAP.  
Groundwater samples will not be collected from residuum wells for a period of at least 14 days 
after well development.  Investigation-derived waste (IDW) will be containerized and staged in 
accordance with Section 5.7 of this RI field sampling plan. 
 
4.3.3.3  Bedrock Monitoring Wells 
Four bedrock monitoring wells will be installed using a combination of coring and air rotary drill 
rig techniques.  Estimated well depths are expected to be less than 100 feet and are presented in 
Table 4-1. 
 
An air rotary rig with a 12-inch percussion bit or rotary bit will be used to drill the borehole from 
land surface to a target depth of 5 feet into competent bedrock or 5 feet below the bottom of the 
adjacent residuum monitoring well. The compressor on the drill rig will be equipped with an air 
filter between the compressor and the drill bit.  Since the bedrock well will be installed adjacent 
to a proposed residuum well where lithology will be characterized, no residuum sampling will be 
performed at the bedrock well location for the purpose of characterizing residuum lithology.   
 
Eight-inch inside diameter carbon steel International Pipe Standard outer casing will be installed 
into the borehole from land surface to the target depth.  A minimum of 2-inch annular space 
between the outer casing and borehole wall will be required.  The eight-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 
approximately 5 pounds of bentonite per 94-pound bag of Type I Portland cement.  After the 
grout has cured a minimum of 48 hours, the borehole will be advanced with a PQ diamond 
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tipped wireline core barrel from the bottom of the steel casing to the projected well completion 
depth.  Bedrock cores will be described following methodology outlined in Corps of Engineers 
South Atlantic Division Manual DM 1110-1-1 (USACE, 1983).  Proposed well completion 
depths are summarized in Table 4-1.  Upon completion of the coring, the borehole will be 
reamed with a 7 7/8-inch air percussion bit 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 well 
location.  The well casing will consist of new, 4-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 PVC well screen, 10 to 20 feet long.  A 5-foot sump may be 
installed at the discretion of the on-site geologist based on actual site conditions and bedrock 
characteristics.  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 well, (or 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 (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 developed as specified in 
Section 4.8 and Appendix C of the SAP.  Groundwater samples will not be collected from 
bedrock wells for a period of at least 14 days after well development.  IDW will be containerized 
and staged in accordance with Section 5.7 of the SFSP. 
 
4.3.4  Monitoring Well Groundwater Sampling 
Groundwater samples will be collected from four existing wells (RNG-203-MW01 through 
RNG-203-MW04) and eleven proposed permanent monitoring wells (RNG-203-MW05 through 
RNG-203-MW15) at Range K.  Chemical analytical parameters are listed in Table 4-1, and field 
parameters made at the time of sample collection are detailed in Section 4.9.14 of the SAP. 
 
4.3.4.1  Monitoring Well Sample Locations and Rationale 
The existing and proposed groundwater monitoring wells are depicted in Figure 4-1.  The 
rationale for the location of each well is described in Table 4-1.  The well locations were chosen 
to delineate the boundaries of the contaminants found in RNG-203-MW01 and RNG-203-
MW04. 
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4.3.4.2  Monitoring Well Sample Collection 
Prior to sampling monitoring wells, static water levels will be measured from the 15 monitoring 
wells to be sampled as part of the this RI.  Groundwater elevations will be used to define the 
groundwater flow in the residuum and bedrock aquifers.  Water levels will be measured as 
outlined in Section 4.18 of the SAP.  Groundwater samples will be collected from the existing 
and proposed permanent monitoring wells for the parameters listed in Table 4-1.  Groundwater 
samples will be collected in accordance with the procedures outlined in Section 4.9.1.4 of the 
SAP. 
 
Sample documentation and COC 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 RI field sampling plan are listed in Section 5.0, Table 5-1 of the QAP (IT, 2000a).  Table 4-3 
lists groundwater sample designations and associated QA/QC sample designations and 
quantities. 
 
4.3.5 Slug Tests 
The hydraulic conductivity of the geologic material underlying Range K, Parcel 203(7) will be 
estimated by performing slug tests in six 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.  Slug tests will be conducted 
in accordance with the procedures outlined in Section 5.16.1 of the SAP (IT, 2000).  Slug tests 
will be performed after groundwater sampling has been completed. 
 
4.3.6  Surface Water and Sediment Sampling (Contingency) 
At this time, there are no surface water and sediment samples designated to be collected.  If, 
however, there is standing water or other obvious surface water features serving as collection 
ponds for site drainage, a sample may be collected at the discretion of the on-site field geologist 
or site manager.  Chemical analytical data from surface water and sediment from standing ponds 
or drainage ditches that may be used as a water source for small animals and may be useful for 
the purposes of supporting an ecological risk assessment.  If collected, surface water and 
sediment will be collected in accordance with procedures specified in Section 4.9.1.2 and 4.9.1.3 
of the SAP.  
 
4.4  Decontamination Requirements 



Table 4-3

Groundwater Sample Designations and QA/QC Sample Quantities
Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

(Page 1 of 3)

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

RNG-203-MW01 RNG-203-MW01-GW-RG3007-REG a

TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW02 RNG-203-MW02-GW-RG3008-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW03 RNG-203-MW03-GW-RG3009-REG a RNG-203-MW03-GW-RG3010-FD CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW04 RNG-203-MW04-GW-RG3011-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW05 RNG-203-MW05-GW-RG3012-REG a RNG-203-MW05-GW-RG3013-FD CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW06 RNG-203-MW06-GW-RG3014-REG a RNG-203-MW06-GW-RG3014-MS/MSD CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW07 RNG-203-MW07-GW-RG3015-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW08 RNG-203-MW08-GW-RG3016-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW09 RNG-203-MW09-GW-RG3017-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW10 RNG-203-MW10-GW-RG3018-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS

TCL VOCs, TCL SVOCs, dissolved and total TAL 
Metals, nitroexplosives, CL pesticides, OP pesticides, 
CL Herbicides, PCBs, CWM BD products, TOC, 
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
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Table 4-3

Groundwater Sample Designations and QA/QC Sample Quantities
Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

(Page 2 of 3)

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

TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW11 RNG-203-MW11-GW-RG3019-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW12 RNG-203-MW12-GW-RG3020-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW13 RNG-203-MW13-GW-RG3021-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS

TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW14 RNG-203-MW14-GW-RG3022-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS
TCL VOCs, TCL SVOCs, dissolved and total TAL,
Metals, nitroexplosives, CL pesticides, OP pesticides,

RNG-203-MW15 RNG-203-MW15-GW-RG3023-REG a CL Herbicides, PCBs, CWM BD products, TOC,
Nitrate/Nitrite, sulfate, sulfite, hardness, TDS, TSS

a Sample depth will depend on where specific first water is encountered to collect a water sample.

a Sample depth will depend on where sufficient first water is encountered to collect a water sample.

CL - Chlorinated.
CWM - Chemical warfare material.
FD - Field duplicate.
FS - Field split.
MS/MSD - Matrix spike/matrix spike duplicate.
OP - Organophosphate.
PCB - Polychlorinated biphenyl.
QA/QC - Quality assurance/quality control.
REG - Field sample.
SVOC - Semivolatile organic compound.
TAL - Target analyte list.
TCL - Target compound list.
TDS - Total dissolved solids.
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Table 4-3

Groundwater Sample Designations and QA/QC Sample Quantities
Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

(Page 3 of 3)

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

TOC - Total organic carbon.
TSS - Total suspended solids.
VOC - Volatile organic compound.
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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 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. 
 
4.5  Surveying of Sample Locations 
Sampling locations will be marked with pin flags, stakes, and/or flagging and will be surveyed 
using either GPS or conventional civil survey techniques, as necessary 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 
North American Vertical Datum of 1988.  
 
Horizontal coordinates for soil, sediment, and surface water locations will be recorded using a 
GPS to provide accuracy within 1 meter.  Because of the need to use monitoring wells to deter-
mine 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.   
 
4.6  Analytical Program 
Definitive samples collected at the locations specified in this chapter will be analyzed for various 
chemical constituents (including agent breakdown products) and physical properties based on the 
PSSCs historically used at the site and EPA, ADEM, FTMC, and USACE requirements.  
Definitive target analyses for soil and water samples collected from the Range K site consist of 
the following list of analytical suites: 
 

• TCL VOCs by EPA Method 5035/8260B 
• TCL SVOCs by EPA Method 8270C 
• TAL metals by EPA Method 6010B/7000 
• Agent breakdown products by EPA Method 8270 (modified) and Method 8321 
• Nitroexplosives by EPA Method 8330 
• Chlorinated pesticides by Method 8081A 
• Chlorinated herbicides by Method 8151A 
• Organophosphate pesticides by Method 8141A 
• PCBs by Method 8082. 
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Groundwater samples will also be analyzed for the following parameters to provide data in 
support of potential remedial design alternatives: 
 

• Dissolved and total TAL metals by Method 6010B/7000 
• Total organic carbon by Method 9060 
• Nitrate/nitrite by Method 353.1 
• Sulfate/sulfite by Method 300/376.1 
• Hardness by Method 130.2 
• Total dissolved solids/total suspended solids by Method 160.1/160.2. 

 
The samples will be analyzed using EPA SW-846 Update III method where applicable, as 
presented in Table 4-4 this RI field sampling plan and Table 6-1 of the QAP.  Data will be 
reported and evaluated in accordance with CESAS 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 CLP-like 
forms.  These packages will be validated in accordance with EPA National Functional 
Guidelines by Level III criteria. 
 
4.7  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/COC records will be secured and included with 
each shipment of coolers to both laboratories. 
 
The samples will be shipped to the following laboratory:  
 

EMAX 
Attention:  Sample Receiving/ Elizabeth McIntyre 
Emax Laboratories Inc. 
630 Maple Avenue 
Torrence, California  90503 
Telephone:  (310) 618-8889 
Fax:  (310) 618-0818. 

 
4.8  Investigation-Derived Waste Management 
Management and disposal of the IDW will follow procedures and requirements as described in 
Appendix D of the SAP (IT, 2000a).  The IDW expected to be generated at Range K 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 



Table 4-4

Analytical Samples
Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

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

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

TCL VOCs 8260B water normal 15 1 15 2 1 1 20 #REF!
TCL SVOCs 8270C water normal 15 1 15 2 1 1 20 #REF!

Diss and TAL Metals 6010B/7000 water normal 15 1 15 2 1 1 20 #REF!
Nitroexplosives 8330 water normal 15 1 15 2 1 1 20 1

CWM BD Products 8321/8270M water normal 15 1 15 2 1 1 20 1
Cl Pesticides 8081A water normal 15 1 15 2 1 1 20 #REF!
Cl Herbicides 8151A water normal 15 1 15 2 1 1 20 #REF!

OP Pesticides 8141A water normal 15 1 15 2 1 1 20 #REF!
PCBs 8082 water normal 15 1 15 2 1 1 20 1
TOC 9060 water normal 15 1 15 2 1 1 20 1

Nitrate/Nitrite 353.1 water normal 15 1 15 2 1 1 20 #REF!
Sulfate 300 water normal 15 1 15 2 1 1 20 #REF!
Sulfite 376.1 water normal 15 1 15 2 1 1 20 1

Hardness 130.2 water normal 15 1 15 2 1 1 20 1
TDS 160.1 water normal 15 1 15 2 1 1 20 1
TSS 160.2 water normal 15 1 15 2 1 1 20 1

TCL VOCs 8260B soil normal 9 1 9 2 1 1 14 #REF!
TCL SVOCs 8270C soil normal 9 1 9 2 1 1 14 #REF!
TAL Metals 6010B/7000 soil normal 9 1 9 2 1 1 14 #REF!

Nitroexplosives 8330 soil normal 9 1 9 2 1 1 14 #REF!
CWM BD Products 8321/8270M soil normal 9 1 9 2 1 1 14 #REF!

Cl Pesticides 8081A soil normal 9 1 9 2 1 1 14 #REF!
Cl Herbicides 8151A soil normal 9 1 9 2 1 1 14 #REF!

OP Pesticides 8141A soil normal 9 1 9 2 1 1 14 #REF!
PCBs 8082 soil normal 9 1 9 2 1 13 #REF!

Range K, Former Agent Training Area Subtotal:  321 50 25 0 24 420 #REF!

Range K, Former Agent Training Area, Parcel 203(7): 15  groundwater samples, 9 surface soil samples,  9 subsurface soil samples
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Table 4-4

Analytical Samples
Range K, Parcel 203(7)

Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)

aField 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 blanks
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 blanks.

 Ship samples to: EMAX Laboratories, Inc.
Attention:  Sample Receiving / Elizabeth McIntyre
630 Maple Avenue
Torrance, California  90503
Tel: (310) 618-8889
Fax: (310) 618-0818

ASTM- American Society for Testing and Materials. SVOC - Semivolatile organic compound.
CL - Chlorinated. TAL - Target analyte list.
CWM BD - Chemical warfare material breakdown. TCL - Target compound list.
MS/MSD - Matrix spike/matrix spike duplicate. TDS - Total dissolved solids.
OP - Organophosphate. TOC - Total organic carbon.
PCBs - Polychlorinated biphenyls. TSS - Total suspended solids.
QA/QC - Quality assurance/quality control. VOC - Volatile organic compound.
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characterized and staged at a secure location designated by the site manager while awaiting final 
disposal. 
 
4.9  Site-Specific Safety and Health 
Safety and health requirements for the RI are provided in the SSHP attachment for the Range K 
site.  The SSHP attachment will be used in conjunction with the installation-wide safety and 
health plan and the site-specific UXO safety plan.
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5.0  Project Schedule 

 
The project schedule for the RI activities will be provided by the IT Project Manager to the 
BRAC Cleanup Team and will be in accordance with the work plan. 
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ATTACHMENT 1 
 

LIST OF ABBREVIATIONS AND ACRONYMS
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APPENDIX A 
 

HTRW DRILLING LOGS 
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APPENDIX B 
 

MONITORING WELL COMPLETION LOGS 
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APPENDIX C 
 

MONITORING WELL SURVEY DATA 
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APPENDIX D 
 

SUMMARY STATISTICS FOR THE ESTABLISHMENT OF 
BACKGROUND METALS AT FTMC 
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APPENDIX E 
 

COMPLETE ANALYTICAL RESULTS 


































































































