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i 1.0 Introduction
2

3 IT conducted an airborne radiological survey in October 2001, over selected areas on the Main

4 Post and Pelham Range at Fort McClellan in Calhoun County, Alabama. The survey used an

5 array of detectors to measure the gamma emitting radioactive materials in the soil. During the

6 airborne survey, several areas of elevated radioactivity (i.e., anomalies), shown on Figures I and

7 2, were identified at Pelham Range. Two of the identified anomalies (P1 and P2 on Figure 1,

8 Rideout Field) were a radioactive waste disposal site undergoing remediation. This site contained

9 cesium 137 (Cs-137) and cobalt 60 (Co-60) sources that had been used in training exercises.

10 Remediation of this area has since been completed and the remediation contractor performed a

11 final status survey. However, radiation "shine" from the uncovered waste masked the area

12 surrounding the remediation site so that it could not be properly characterized during the airborne

13 survey. The area included in the final status survey at Rideout Field is also shown in Figure 1.

14 The other Pelham Range anomalies (P3 through P10) are areas where the elevated counts could

15 not be definitely attributable to naturally occurring radioactive materials. Two anomalies were

16 identified at the Main Post (MI and M2) and one of these has subsequently been investigated

17 (MI). The anomalies at the Main Post are shown on Figure 3.

18

19 IT conducted further investigations on August 26 through 29, 2002, to complete the survey of the

20 area surrounding the Rideout Field anomalies and to determine the nature of the radiological

21 anomalies at Pelham Range and the one on the Main Post. The methods used to complete these

22 investigations and the results are presented in the following sections.

23

24 2.0 Completion of Radiological Survey at Rideout Field
25

26 This section describes the survey area and the field procedures and instruments used to complete

27 the radiological investigation at Rideout Field, including survey area and control, data

28 acquisition, and field verification of radiological anomalies identified during the course of this

29 survey.

30

31 2.1 Survey Area
32 One area that contained anomalies (P1 and P2) identified during the airborne survey was a

33 radioactive waste disposal site that was undergoing remediation (Rideout Field). The

34 remediation contractor has since completed remediation and has performed a final status survey
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l to document that the site should be released from radiological controls. When the final status

2 survey boundary is superimposed on the airborne survey map (Figure 1), it can be seen that the

3 area containing the apparent anomalies is larger than the area remediated and included in the

4 final status survey. This is expected due to "shine" from the radioactive sources uncovered

5 during remediation of the site. In order to complete the radiological characterization of Rideout

6 Field, a survey was performed outside the final status survey boundary and extending beyond the

7 area affected by shine from the radioactive sources. The survey area is also shown on Figure 1.

8

9 2.2 Survey Control
10 Prior to conducting the radiological survey, the boundary of the proposed survey area was

I I located and marked using caution tape. A Trimble GPS Pathfinder) Pro XR unit was coupled to

12 the radiological detector during data collection and provided the spatial control required for the

13 investigation. GPS data were collected using the Alabama East State Plane Coordinate System,

14 North American Datum 1983 (NAD83). In order to provide reasonable line of sight navigation

i5 during the radiological data collection, marks were made on the ground using surveyor's paint

16 down the line the surveyor walked during the data collection process. Paint marks were placed

17 along the outside edge of the Ludlum 2221 rate meter detector swath in order to provide

Is alignment for the adjacent survey line. A known surveyed location (monitor well) was used to

19 check GPS accuracy daily.

20

21 2.3 Radiological Surveys
22 The radiation detection system used during the investigation consisted of a Ludlum 2221

23 scaler/ratemeter with a Ludlum 44-10 2" x 2" sodium iodide (Nal) detector sensitive to gamma

24 radiation. Prior to collecting radiological data, the Ludlum 2221/44-10 instruments were

25 background and response checked using a known source and the readings recorded in a logbook.

26

27 The Ludlum 2221/44-10 was then coupled with a Trimble GPS Pathfinder®V Pro XR unit so that

28 the data from the rate meter were logged in real-time by the GPS data logger. The survey was

29 performed by holding the detector close to the ground surface and swinging the detector in a "S"-

30 shaped pattern while walking at approximately 0.5 meters per second (m/s). One member of the

31 survey team followed the operator with surveyor's paint and made marks on the ground to

32 provide visual indicators of the survey path.

33

34 Prior to beginning the survey of the Rideout Field anomalies, a reference area (approximately 10

35 meters by 10 meters) within the boundary of the final status survey was selected and surveyed
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1 using the methods described above (see Figure 1). This reference area was selected because of

2 similar geological makeup to the survey area. In addition, a final status survey has been

3 completed in this area in support of license termination; therefore, survey results in this area

4 should represent acceptable radiation levels for Rideout Field. An additional reference area was

5 surveyed in an unimpacted area at Main Post (Figure 4). This area was selected to provide data

6 for comparison to surveys conducted at the Main Post where the geological makeup of the soils

7 is different from the soils at the Rideout Field area of Pelham Range. This reference area was at

8 the intersection of Diamond Drive and Realm Street.

9

10 The survey data were collected at 1-second intervals (approximately 0.5- to 1.0- meter (m)

I i intervals) along roughly north-south (N-S) oriented survey lines spaced approximately 1 meter

12 apart for most of the survey area. Data were collected in random directions in areas that were

13 less accessible due to either thick brush or tree cover. The survey data were downloaded to a

14 laptop computer at midday and at day's end to verify that the data were recorded properly and

15 that there were no data gaps in the survey coverage. The survey data were backed up on compact

16 disc (CD) and are retained in project files.

17

18 2.4 Anomaly Veriication
19 Following the field survey, preliminary color-contour maps of the radiological data were

20 generated and field-checked. Anomalies caused by topographic features (e.g., gullies) were

21 labeled as such on the field data maps.

22

23 2.5 Data Processing
24 Contour maps of radiological data were generated using OASIS Montaj® data processing and

25 analysis system from Geosoft, Inc. These maps were color-enhanced to aid with interpreting

26 subtle anomalies. Select contour maps are presented as Figures 5 through 7.

27

28 A series of data processing steps were required to generate the contour maps of radiological data.

29 Initially, field positional and radiological data were downloaded from the TDC1 GPS data logger

30 to a laptop computer using Trimble Pathfinder® Office. Using Trimble Pathfinder®O Office, the

31 data were exported in an ASCII-format. GPS base station data provided by Intergraph

32 Corporation were used to differentially correct the positional data. Preliminary data processing

33 included assessing the ASCII-format data files for correct line and station ranges, removing

34 unwanted characters and incomplete data records, and assessing overall data quality. Data file

35 names were recorded on data file tracking forms.
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2 Final, edited ASCII-fornat data files containing Alabama East State Plane, NAD83 coordinates

3 (X, Y) and the radiological measurement (Z) were converted to OASIS Montaj& format and

4 imported into the data processing and analysis software. Data in the OASIS Montajg) database

5 were reviewed in profile form to verify completeness of data editing. Since two detectors were

6 used for surveying, the count rates were adjusted to a common base level. This correction was

7 determined from the source check and reference grid data. The data were then gridded with the

8 minimum curvature gridding module using an Akima spline. The grid cell size for the

9 radiological data was chosen to be 0.30 meters. A color contouring scale was selected to

1 o enhance data anomalies of interest to this investigation. The narnes of files generated and

11 processing parameters used were recorded on data processing forms. Final processed map names

12 are shown in the data processing box found in the lower left corner of each contour map

13 presented. The processed radiological data and the completed radiological data quality control

14 forms are retained in project files.

I5

16 2.6 Results
17 Results of the surveys conducted at Rideout Field and the two reference areas are found on

18 Figures 5 through 7. Results for the survey area are within expected ranges for the type of soil at

19 Pelham Range. These results are comparable to the results measured for the Rideout Field and

20 Main Post reference areas. Anomalies identified during the course of this survey can be

21 attributed to the makeup of the soils and the geometry of the measurement. For example, clay

22 soils typically have a higher natural radiation background than sandy soils. Surveys perfonned

23 in a gully will be higher for a given soil type since the detector is surrounded by the source

24 material thus allowing more of the gamma rays to interact in the detector resulting in a higher

25 count rate. These anomalies are identified on Figure as either a gully or gravel road. Blank

26 spaces on the survey map represent areas than were inaccessible due to obstructions such as

27 concrete pillars, army tanks, or dense brush. There is no indication that radiological anomalies

28 exist in these inaccessible areas (i.e., no elevated counts near these areas).

29

30 2.7 Conclusions
31 The radiological investigation at Rideout Field was completed by performing a walkover survey

32 using a Ludlum 2221/44-10 gamma scintillation detector. Accessible areas outside the boundary

33 of the final status survey and extending into the area unaffected by radiation shine from the waste

34 disposal site were surveyed. Survey results were within the expected range for naturally

35 occurring radioactive materials in soil. Anomalies identified during the course of the survey
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I were due to variability in soil types and measurement conditions (i.e., geometry). There is no

2 indication that radiological anomalies were present in inaccessible areas.

3

4 3.0 Investigation of Radioactive Anomalies
5

6 This section describes the selection and location of radioactive anomalies identified from the

7 results of the airborne survey and the methods used for investigation.

8

9 3.1 Selection of Radioactive Anomalies
io Radioactive anomalies were identified from the results of the airborne survey at Pelham Range

ii and Main Post. Two of the anomalies at Pelham Range were due to the ongoing remediation of a

12 radioactive waste site during the course of the survey. The remediation contractor has since

13 completed remediation and has performed a final status survey of the affected area. Eight

14 anomalies at Pelham Range (P3 through Pl0) were selected for further investigation based on

15 elevated exposure rates measured during the airborne survey and on historical land use (see

16 Figures I and 2).

17

18 Two anomalies at the Main Post (MI and M2) were selected for futher investigation (Figure 3)

19 based on the results of the airborne survey. One of these was selected because of the presence of

20 elevated counts in the Cs-137 region and the other was selected because of an elevated Low-

21 E:High-E ratio. The Low-E:High-E ratio is an analysis tool used to help identify potential

22 locations of man-made radiation since the low-energy portion of the spectrum contains the

23 energy from the man-made sources of interest and the high-energy portion of the spectrum is

24 dominated by natural radiation.

25

26 IT investigated the Cs-137 anomaly (Ml) on February 1, 2002 using a Ludlum Model 19 microR

27 meter and a Ludlum 2221 with a Ludlum 44-10 Nal detector. Subsequent sampling and gamma

28 spectroscopy analysis confirmed the presence of Cs-137.

29

30 3.2 Investigative Method
31 The radioactive anomalies on the Main Post and Pelham Range were investigated using an

32 Exploranium Gr-135 Identifier portable ganmna spectrometer. The GR-135 is used to search for,

33 locate, and identify gamma-emitting radioactive materials. The instrument contains a 4 cubic

34 inch Nal detector and associated analysis software for identification of radioactive material using

35 the built in gamma-ray library.
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2 The GR-135 was stabilized each morning prior to use and again at the end of each day. The

3 instrument was stabilized by placing it in the docking station that contained a small Cs-137 check

4 source. Stabilization "fine-tunes" the system by adjusting the internal gain and aligning the

5 spectrometer with the Cs- 137 peak.

6

7 Reference spectra were collected at the Rideout Field and the Main Post Reference areas (Figures

8 8 and 9). These spectra were used for comparison to the spectra collected at the Pelham Range

9 and Main Post anomalies, respectively.

10

11 Each anomaly was located and staked using the coordinates from the airborne survey. Initially,

12 the area around each stake was surveyed with a Ludlum 2221/44-10 Nal detector (as described in

13 Section 2.3) to identify the area in the vicinity of the anomaly with the highest count rate. After

14 the highest count rate area was identified, the portable gamma spectrometer was used to identify

15 the radiological contaminants at the location by placing the instrument on the ground and

16 collecting a spectrum for 30 minutes. The GR-135 was used in the "Identify" mode. In this

17 mode the instrument collects a spectrum for the preset time and, at the conclusion of the count,

18 automatically performs spectrum analysis to identify the nuclides in the spectrum based on the

19 reference library. The spectrum analysis indicates the nuclide type (i.e. Industrial, Special

20 Nuclear Material, or Medical), isotope, and relative size for each identified nuclide. Each

21 spectrum collected was stored for download to a PC.

22

23 In addition to the spectrometer measurements, exposure rate measurements were made at the

24 ground surface and at 1 meter above ground surface using a microR meter. Gamma spectrometer

25 and exposure rate readings were also collected within the final status survey reference area and

26 the Main Post reference area. The gamma spectroscopy measurement locations were marked

27 with surveyor's paint unless the highest reading was found at the location of the stake.

28

29 3.3 Data Processing
30 Spectra collected in the reference areas and at each of the anomalies were downloaded to a PC

31 using the Exploranium Identiview software. The spectra were also converted to a text file and

32 imported to an Excel spreadsheet for inspection and graphical presentation of the data. Use of

33 the Identiview software and Excel enabled the data from the reference areas to be viewed with

34 the anomalies for direct comparison of the spectra.

35
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Figure 8
Pelham Range Anomalies and Reference Area
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Figure 9
Main Post Anomaly and Reference Area
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i 3.4 Results

2 Gamma spectra collected at the eight Pelham Range anomalies and the Rideout Field reference

3 area are shown on Figure 8. The only nuclides identified in these spectra were naturally

4 occurring uranium series radionuclides (Pb-214, Bi-214) and potassium 40 (K-40). In some

5 cases, the elevated exposure rates were attributable to visible shale outcroppings or clayey soil.

6 Surface exposure rates ranged from 8 microroentgens per hour (.RIhr) for the reference area to

7 42 ItR/hr at Anomaly P4. Relevant comments regarding the Pelham Range anomalies are

8 provided in Table 1.

9

1 0 As mentioned previously, the Main Post Anomaly was selected from the results of the airborne

I I survey because of a high Low-E:High-E ratio. A spectrum was collected at the Main Post

12 Anomaly on August 27. This anomaly is located on a topographic high and had a low exposure

13 rate. No elevated count rate areas were found in the vicinity of the stake that marked the

14 anomaly therefore the measurement was made at the stake. Upon completion of the count, the

i5 GR-135 identified Cs-137 in the spectrum. There was some concern that the apparent Cs-137

16 peak had been misidentified due to thermal drift of the detector (i.e., that the 609 keV Bi-214

17 peak had been identified as the 662 keV Cs-137 peak). A decision was made to repeat the

18 measurement on August 28 after stabilization of the instrument.

19

20 A spectrum was collected at the same location (Main Post Anomaly) during the morning of

21 August 28. No nuclides were identified in this spectrum. A spectrurn was also collected at the

22 Main Post Reference Area on August 28.

23

24 3.5 Conclusions

25 Eight Pelham Range anomalies were investigated due to elevated exposure rates determined

26 during the airborne survey and based on historical use of the site. The investigations were

27 conducted using an Exploranium GR-135 portable gamma spectrometer. Only naturally

28 occurring radioactive materials (uranium series radionuclides and potassium) were identified in

29 any of these spectra. Elevated count rate areas were associated with clayey soil and visible shale

30 outcroppings. No further radiological investigation of these anomalies is needed.

31

32 The Main Post Anomaly (M2) was selected for further investigation due to a high Low-E:High-E

33 ratio. A high ratio for this parameter could be indicative of the presence of man-made radioactive

34 materials such as Cs-137 or Co-60. However, the counts in the Co-60 and Cs-137 channels were

35 low, as was the total exposure rate; therefore, the high Low-E:High-E ratio was probably an
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Table I

Pelham Range Anomalies
Fort McClellan, Calhoun County, Alabama

Anomaly Surface Exposure 1-meter Exposure Comments
Number Rate (RIhr) Rate (R/hr)

P1 8 8 Anomalies P1 and P2 have been remediated. These measurements were made
P2 8 8 at the Pelham range reference area.

P3 17 13 Visible shale outcropping.

P4 42 21 Extensive shale outcropping. Measurement made on shale.
P5 16 12 Shale outcropping. Readings taken in washout gully.
P6 12 10 Kudzu field.

P7 11 9 Clay.

P8 6.5 5.5

P9 8 7.5
Plo 8 5

Measurements were made with a Ludlum Model 19 MicroR meter.
pR/hr - Microroentgens per hour.

) )



I artifact due to the low natural exposure rate. A higher natural exposure rate would have

2 increased the counts in the 609 keV Bi-214 peak and would have masked the low levels of Cs-

3 137 that are present in soils due to fallout from nuclear weapons testing. Figure 9 shows the

4 spectrum from the Main Post Reference Area and the two spectra collected at the Main Post

5 Anomaly M-2. It is concluded that the identification of Cs-137 at the Main Post anomaly was

6 due to thermal drift of the detector and/or the low natural exposure rate at that location.

7 Regardless of the reason, it can be seen on Figure 9 that the counts in the overall spectrum are

8 lower at the anomaly than at the reference area. Therefore, further radiological investigation of

9 this anomaly is not recommended.
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1 1.0 Introduction
2
3 This report summarizes the results of the groundwater investigation conducted by IT Corporation

4 (IT) at the Burial Mound at Rideout Field, Parcel 202Q-RD, at Fort McClellan in Calhoun

5 County, Alabama. The groundwater investigation was conducted for the U.S. Army from May

6 through August 2002 at the request of the U.S. Nuclear Regulatory Commission (NRC). The

7 NRC requested that an evaluation be conducted to determine the presence or absence of cesium-

8 137 (Cs-137), cobalt-60 (Co-60), and strontium-90 (Sr-90) in groundwater at the site.

9

,o 2.0 Site Description and History
11

12 The Burial Mound site (Parcel 202Q-RD) is located at the north end of Rideout Field in the

13 western portion of Pelham Range (Figure 1). Rideout Field was used as part of the U.S. Army

14 Chemical School's Radiological Survey Training Facility from 1965 to 1972 and as a burial site

15 for radioactive material. The Rideout Field Survey Training Area was cleared, leveled, and

16 designated as a burial ground in 1957.

17

18 Radioactive waste from the waste burial ground on the Main Post (Iron Mountain site) was

19 transferred to Pelham Range and buried at the site during the same year. Burial of waste, mostly

20 laboratory waste (Cs-137, Co-60, and possibly Sr-90), continued throughout the 1960s. Other

21 items buried included leaking Co-60 sources that were placed in cut-down 55-gallon drums and

22 soils contaminated from leaking Co-60 sources (U.S. Army Center for Health Promotion and

23 Preventative Medicine [CHPPM], 1999). In 1972-73, the site was cleared and the burial mound

24 was created during the excavation of the burial site (response by John May, U.S. Army Chemical

25 School). The burial mound, which covered approximately 0.1 acre (Figure 2), was removed by

26 an Army contractor in 2001-2002. Pelham Range, including the area of the former burial

27 mound, is currently used for military training activities by the Alabama Army National Guard.

28

29 3.0 Previous Investigations
30

31 In 1996, CHPPM conducted an industrial radiation study to assess radiation health hazards

32 associated with potential contamination and to determine if residual radioactivity at the Burial

33 Mound site was in compliance with NRC guidance for release for unrestricted use. Results of

34 the study indicated Cs-137 and Co-60 activities above soil release criteria and subsurface

35 measurements indicative of buried radioactive sources or substantial contamination pockets in
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1 the subsurface environment. CHPPM recommended the excavation, removal, and proper

2 disposal of the surface and subsurface contamination and a final status survey of the Burial

3 Mound to support release of this area for unrestricted use.

4

5 4.0 Study Area Investigation
6

7 Initially, IT installed four residuum groundwater monitoring wells at the site to collect

8 groundwater samples for laboratory analysis. Three of the residuum wells were installed

9 downgradient of the Burial Mound, and one well was installed upgradient of the Burial Mound

1o (Figure 3). However, groundwater was not encountered in residuum at three of the four

1 I monitoring well locations. Therefore, IT installed three additional wells in the bedrock water-

12 bearing zone. The bedrock wells were installed to depths of approximately 82 to 92 feet below

13 ground surface (bgs) at each of the dry residuum well locations. Investigation field activities are

14 summarized in the following sections.

15

16 4.1 Monitoring Well Installation and Development
17 IT installed seven permanent monitoring wells at the Burial Mound at Rideout Field to provide

18 site-specific geological and hydrogeological data and to collect groundwater samples for

19 laboratory analysis. The monitoring well locations are shown on Figure 3. IT contracted Miller

20 Drilling Company to provide drilling services for installation of the wells. The field work was

21 performed in accordance with the Site-Specific Work Plan (SSWP) for the Groundwater

22 Investigation at the Burial Mound at Rideout Field, Parcel 202Q-RD-Pelham Range (IT, 2001)

23 and the site-specific safety and health plan (SSHP) attachment presented with the SSWP. The

24 SSWP was used in conjunction with the SSHP as attachments to the installation-wide work plan

25 (IT, 2002a) and the installation-wide sampling and analysis plan (SAP) (IT, 2002b).
26

27 Residuum Monitoring Wells. The residuum monitoring wells were drilled and installed using

28 the hollow-stem auger drilling methodology specified in the SAP. The monitoring well consisted
29 of new 2-inch inside diameter (ID), Schedule 40, threaded, flush-joint polyvinyl chloride (PVC)

30 riser pipe with a 10-foot section of new, threaded, flush-joint, 0.010-inch continuous wrap PVC

31 well screen. A threaded PVC end cap was attached to the bottom of the well screen. The

32 monitoring well construction details are summarized in Table 1, and the well construction logs are

33 included in Appendix A.

34

35 Split-spoon soil samples were collected at 5-foot intervals from ground surface to the bottom of the

36 borehole during hollow-stem auger drilling to provide a detailed lithologic log (Appendix A). The
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Table 1

Monitoring Well Construction Summary
Burial Mound at Rideout Field, Parcel 202Q-RD

Fort McClellan, Calhoun County, Alabama

Ground TOC Well J Screen Screen
Well Well Elevation Elevation Depth Length Interval Well

Location Type Northing Easting (ft amsl) (ft amsl) (ft bgs) (ft) (ft bgs) Material
RF-MWO1 Residuum 1175307.40 607793.63 553.15 555.41 23 10 13 - 23 2" ID Sch. 40 PVC
RF-MWO2 Residuum 1175169.35 607761.15 550.50 552.63 23.5 10 13.5 - 23.5 2" ID Sch. 40 PVC
RF-MWO3 Residuum 1175190.89 607815.86 552.01 554.24 20 10 10 - 20 2" ID Sch. 40 PVC
RF-MW04 Residuum 1174360.65 607894.02 518.70 520.96 20 10 10 - 20 2" ID Sch. 40 PVC
RF-MW05 E Bedrock 1175304.31 607769.39 552.75 554.85 91.9 25 66.5 - 91.5 4" ID Sch. 80 PVC
RF-MWO6 Bedrock 1175161.46 607745.86 550.01 552.16 81.9 20 61.9 - 81.9 4" ID Sch. 80 PVC
RF-MWO7 Bedrock 1175173.97 607824.70 549.79 551.92 85.5 25 60.2 - 85.2 4" ID Sch. 80 PVC

Residuum wells installed using hollow-stem auger; bedrock wells installed using air rotary.
Horizontal coordinates referenced to the U.S. State Plane Coordinate System, Alabama East Zone, North American Datum of 1983 (NAD83).
Elevations referenced to the North American Vertical Datum of 1988 (NAVD88).
2" ID Sch. 40 PVC - 2-inch inside diameter, Schedule 40, polyvinyl chloride.
4" ID Sch. 80 PVC - 4-inch inside diameter, Schedule 80, polyvinyl chloride.
bgs - Below ground surface.
ft - Feet
amsl - Above mean sea level.
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1 samples were collected using a 2-foot-long, 2-inch-diameter, carbon-steel, split-spoon sampler.

2 The soil borings were logged in accordance with American Society for Testing and Materials

3 Method (ASTM) D 2488 using the Unified Soil Classification System. During drilling activities

4 associated with monitoring well installation, two undisturbed soil samples were collected and

5 archived for potential future geotechnical analysis. The undisturbed soil samples were collected

6 with 2-foot-long, 3-inch outside diameter, thin-walled metal (Shelby) tubes following procedures

7 outlined in ASTM Method D 1587. One undisturbed soil sample was collected from RF-MWO2 at

8 16 to 18 feet bgs, and the second undisturbed soil sample was collected from RF-MWO3 at 12 to

9 14 feet bgs. Upon retrieval, each Shelby tube was capped with wax at both ends and transported to

10 the IT field compound for storage.

11

12 Prior to initiating drilling activities, radiological screening was conducted using a Ludlum Model

13 19 gamma radiation survey meter. Ambient background radiation levels in the area were

14 established prior to screening by selecting ten locations in nearby unaffected areas and taking

15 radiation level measurements. The drilling locations were screened and compared to the earlier

16 established background radiation levels. Furthermore, as soils were retrieved from the boreholes,

17 radiation levels were monitored and compared to background radiation levels. At no time during

18 the drilling activities did the radiation levels reach or exceed 1.5 times background radiation levels.

19

20 Bedrock Monitoring Wells. The bedrock monitoring wells were installed using an air-rotary

21 drill rig equipped with a 12- and/or 14-inch rotary bit and a 7-7/8-inch percussion bit. The

22 borehole at each well location was advanced from ground surface to approximately 5 feet into

23 competent bedrock. Eight-inch ID carbon steel International Pipe Standard (IPS) outer casing was

24 installed in the borehole from ground surface to the bottom of the borehole. A minimum annular

25 space of two inches was maintained between the outer casing and the borehole wall. The outer

26 casing was grouted in place using a tremie pipe suspended in the annulus outside the casing.

27 Bentonite-cement grout, consisting of approximately 6.5 to 7 gallons of water and 5 pounds of

28 bentonite per 94-pound bag of Type II Portland cement, was used to grout the casing in place.

29 After allowing the grout to cure for a minimum of 48 hours, a 7-7/8-inch air percussion bit was

30 used to drill into competent bedrock from the bottom of the outer casing to the total depth of the

31 borehole. However, prior to using the percussion bit at one location (RF-MW07), core samples

32 were collected continuously from the bottom of the outer casing to the total depth of the borehole

33 using a PQ wireline core barrel. After coring was completed, a 7-7/8-inch air percussion bit was

34 used to ream the hole from the bottom of the outer casing to the total depth of the borehole. Water

35 was the only lubricant used during drilling operations. Lithologic logs of the bedrock wells are

36 presented in Appendix A.

37
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1 The bedrock monitoring wells were completed by placing the well screen and casing materials

2 through the outer casing according to the methodology specified in the SAP. The well consisted of

3 4-inch ID, threaded, flush-joint, Schedule 80 PVC riser pipe and 20 or 25 feet of threaded, flush-

4 joint, 0.010-inch continuous wrap PVC well screen attached to the bottom of the well casing. A

5 threaded PVC end cap was attached to the bottom of the well screen. The monitoring well

6 construction details are summarized in Table 1, and the well construction logs are included in

7 Appendix A.

8

9 Well Development Monitoring wells RF-MWO4, RF-MWO5, RF-MWO6, and RF-MWO7 were

10 developed by surging and pumping with a submersible pump in accordance with methodology

I I outlined in the SAP. The remaining wells could not be developed because they did not contain

12 water. The submersible pump used for well development was moved in an up-and-down fashion

13 to encourage any residual well installation materials to enter the well. These materials were then

14 pumped out of the well in order to re-establish the natural hydraulic flow conditions. Development

15 of the residuum well (RF-MW04) continued for eight hours. Development of the bedrock wells

16 continued until the water turbidity was less than 20 nephelometric turbidity units or for a

17 maximum of 12 hours. Development of RF-MWO7 was considered complete after the well had

18 been pumped/bailed dry and allowed to recharge three times. The well development logs are

19 included in Appendix C.

20

21 4.2 Groundwater Sampling and Analysis
22 Groundwater samples were collected from four of the seven monitoring wells (water was not

23 present in three wells) in accordance with procedures outlined in the SAP. Groundwater samples

24 were collected after purging a minimum of three well volumes and after field parameters (i.e.,

25 temperature, pH, dissolved oxygen, specific conductivity, oxidation-reduction potential, and

26 turbidity) stabilized. Purging and sampling were performed with a mechanical pump (i.e.,

27 peristaltic or bladder pump) equipped with Teflonm tubing, except at well location RF-MWO7. At

28 well location RF-MWO7, purging was performed using a bladder pump and the sample was

29 collected using a bailer. Groundwater field parameters were measured using a calibrated water-

30 quality meter, as summarized in Table 2. Sample collection logs are included in Appendix B.

31

32 The groundwater samples were analyzed for gamma-emitting radionuclides (including Cs-137 and

33 Co-60) and Sr-90 using U.S. Environmental Protection Agency analytical methods (Table 3).

34 Sample documentation and chain-of-custody records were completed as specified in the SAP.

35 Completed analysis request and chain-of-custody records (Appendix B) were secured and included

36 with each shipment of sample coolers to EMAX Laboratories, Inc. in Torrance, California.

37
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Table 2

Groundwater Field Parameters
Burial Mound at Rideout Field, Parcel 202Q-RD

Fort McClellan, Calhoun County, Alabama

Specific Dissolved 
Sample Sample Conductivity Oxygen ORP Temperature Turbidity pH

Location Date (mS/cm) (mg/L) (mV) (OC) (NTU) (SU)
RF-MWO4 30-Jul-02 0.435 0.67 -160 21.40 5.3 6.96
RF-MWO5 30-Jul-02 0.429 6.19 122 21.32 3.7 7.01
RF-MWO6 2-Aug-02 0.486 8.21 _ 88 21.99 8.1 7.28
RF-MWO7 2-Aug-02 0.505 9.06 139 21.70 111 7.23

°C- Degrees Celsius.
mg/L - Milligrams per liter.
mS/cm - Millisiemens per centimeter.
mV - Millivolts.
NTU - Nephelometrc turbidity units.
ORP - Oxidation-reduction potential.
SU - Standard units.
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Table 3

Groundwater Sample Designations and Analytical Parameters
Burial Mound at Rideout Field, Parcel 202Q-RD

Fort McClellan, Calhoun County, Alabama

QA/QC Samples
Sample Field
Location Sample Designation Duplicates | MSIMSD Analytical Parameters

RF-MWO4 RF-MW04-GW-HV3005-REG RF-MW04-GW-HV3004-FD Gamma Scan (including Cs-137 and Co-60) and Sr-90

RF-MWO5 RF-MW05-GW-HV3006-REG Gamma Scan (including Cs-137 and Co-60) and Sr-90

RF-MW05 RF-MW06-GW-HV3007-REG Gamma Scan (including Cs-137 and Co-60) and Sr-90

RF-MWO7 RF-MWO7-GW-HV3008-REG Gamma Scan (including Cs-137 and Co-60) and Sr-90

Co-60 - Cobalt 60.
Cs-137 - Cesium 137.
FD - Field duplicate.
MS/MSD - Matrix spike/matrix spike duplicate.
QAQC - Quality assurance/quality control.
REG - Field sample.
Sr-90 - Strontium 90.
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i 4.3 Water Level Measurements
2 The depth to groundwater was measured in monitoring wells at the site on September 16, 2002,

3 following procedures outlined in the SAP. Depth to groundwater was measured with an
4 electronic water level meter. The meter probe and cable were cleaned before use at each well,

5 following decontamination methodology presented in the SAP. The monitoring wells were left

6 uncapped for at least 48 hours prior to measurement to allow the groundwater in the wells to

7 equilibrate to atmospheric conditions. Measurements were referenced to the top of the inside

8 PVC well casing, as summarized in Table 4. A groundwater elevation map was constructed

9 using the September 2002 data, as shown on Figure 4.

10

I 1 4.4 Surveying of Well Locations
12 The monitoring well locations were surveyed using global positioning system and conventional

13 civil survey techniques described in the SAP. Horizontal coordinates were referenced to the U.S.

14 State Plane Coordinate System, Alabama East Zone, North American Datuda of 1983.

15 Elevations were referenced to the North American Vertical Datum of 1988. Horizontal

16 coordinates and elevations are included in Appendix D.

17

18 4.5 Investigaton-Derived Waste Management and Disposal
19 Investigation-derived waste (IDW) was managed and disposed as outlined in the SAP. The IDW

20 generated during the groundwater investigation at the Burial Mound at Rideout Field was

21 segregated as follows:

22

23 * Drill cuttings
24 * Purge water from well development, sampling activities, and decontamination fluids
25 * Personal protective equipment.
26

27 Solid IDW was stored on site in lined roll-off bins prior to characterization and final disposal.

28 Solid IDW was characterized using toxicity characteristic leaching procedure analyses, Sr-90

29 analysis, and full gamma scan (including Cs-137 and Co-60). Based on the results, drill cuttings

30 and personal protective equipment generated during the investigation were disposed as

31 nonregulated waste at the Three Corners Landfill in Piedmont, Alabama.

32

33 Liquid IDW was contained in a portable frac tank at the site. Liquid IDW was characterized by

34 volatile organic compound (VOC), semivolatile organic compound (SVOC), and metals analyses
35 as well as Sr-90 analysis and full gamma scan (including Cs-137 and Co-60). Based on the

36 analyses, liquid IDW was discharged as nonregulated waste to the FTMC wastewater treatment
37 plant on the Main Post.
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Table 4

Groundwater Elevations
Burial Mound at Rideout Field, Parcel 202Q-RD

Fort McClellan, Calhoun County, Alabama

Depth to Top of Casing Ground Groundwater
Water Elevation Elevation Elevation

Well Location Date (ft BTOC) (ft amsl) (ft amsl) (ft amsl)

RF-MWO4 16-Sep-02 4.25 520.96 518.70 516.71

RF-MWO5 16-Sep-02 31.21 554.85 552.75 523.64

RF-MWO6 16-Sep-02 27.72 552.16 550.01 524.44

RF-MWO7 16-Sep-02 37.05 551.92 549.79 514.87

Elevations referenced to the North American Vertical Datum of 1988 (NAVD88).

BTOC - Below top of casing
ft - Feet
amsl - Above mean sea level
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i 5.0 Physical Characteristics of Study Area
2

3 5.1 Meteorology
4 FTMC is situated in a temperate, humid climate. Summers are long and hot, and winters are
5 usually short and mild to moderately cold. The climate is influenced by frontal systems moving
6 from northwest to southeast, and temperatures change rapidly from warm to cool due to the inflow
7 of northern air. The average annual temperature is 63 degrees Fahrenheit (F). Summer
8 temperatures usually reach 90°F or higher about 70 days per year, but temperatures above 1 00°F
9 are rare. Freezing temperatures are common in winter but are usually of short duration. The first

10 frost may arrive by late October. Snowfall averages 0.5 to 1 inch. On rare occasions, several
11 inches of snow accumulate from a single storm. At Anniston, the average date of the first 32°F
12 temperature is November 6, and the last is March 30. This provides a growing season of 221 days
13 (ESE, 1998).
14

15 The average annual rainfall is approximately 53 inches and is well distributed throughout the year
16 (National Climatic Data Center, 2001). The more intense rains usually occur during the warmer
17 months, and some flooding occurs nearly every year. Drought conditions are rare, though the
18 entire southeastern United States has been experiencing drought conditions for the three years
19 previous to this writing. Approximately 80 percent of the flood-producing storms are of the frontal
20 type and occur in the winter and spring, lasting from 2 to 4 days each. Summer storms are usually
21 thunderstorms with intense precipitation over small areas, and these sometimes result in serious
22 local floods. Occasionally, several wet years or dry years occur in series. Annual rainfall records

23 indicate no characteristic order or pattern.
24

25 Winds in the FTMC area are seldom strong and frequently blow down the valley from the

26 northeast. However, there is no truly persistent wind direction. Normally, only light breezes or
27 calm prevails, except during passages of cyclic disturbances, when destructive local wind storms

28 develop, some into tornadoes, with winds of 100 miles per hour or more.

29

30 5.2 Geology
31

32 5.2.1 Regional Geology
33 Calhoun County includes parts of two physiographic provinces, the Piedmont Upland Province
34 and the Valley and Ridge Province. The Piedmont Upland Province occupies the extreme
35 eastern and southeastern portions of the county and is characterized by metamorphosed
36 sedimentary rocks. The generally accepted range in age of these metamorphics is Cambrian to
37 Devonian.
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1

2 The majority of Calhoun County, including the Main Post of FTMC, lies within the Appalachian

3 fold-and-thrust structural belt (Valley and Ridge Province), where southeastward-dipping thrust

4 faults with associated minor folding are the predominant structural features. The fold-and-thrust

5 belt consists of Paleozoic sedimentary rocks that have been asymmetrically folded and thrust-

6 faulted, with major structures and faults striking in a northeast-southwest direction.

7

8 Northwestward transport of the Paleozoic rock sequence along the thrust faults has resulted in

9 the imbricate stacking of large slabs of rock, referred to as thrust sheets. Within an individual

10 thrust sheet, smaller faults may splay off the larger thrust fault, resulting in imbricate stacking of

1 rock units within an individual thrust sheet (Osborne and Szabo, 1984). Geologic contacts in this

12 region generally strike parallel to the faults, and repetition of lithologic units is common in

13 vertical sequences. Geologic formations within the Valley and Ridge Province portion of

14 Calhoun County have been mapped by Warman and Causey (1962), Osborne and Szabo (1984),

15 and Moser and DeJarnette (1992) and vary in age from Lower Cambrian to Pennsylvanian.

16

17 The basal unit of the sedimentary sequence in Calhoun County is the Cambrian Chilhowee

18 Group. The Chilhowee Group consists of the Cochran, Nichols, Wilson Ridge, and Weisner

19 Formations (Osborne and Szabo, 1984) but in Calhoun County is either undifferentiated or

20 divided into the Cochran and Nichols Formations and an upper, undifferentiated Wilson Ridge

21 and Weisner Formation. The Cochran is composed of poorly sorted arkosic sandstone and

22 conglomerate with interbeds of greenish gray siltstone and mudstone. Massive to laminated

23 greenish gray and black mudstone makes up the Nichols Formation, with thin interbeds of

24 siltstone and very fine-grained sandstone (Osborne et al., 1988). These two formations are

25 mapped only in the eastern part of the county.

26

27 The Wilson Ridge and Weisner Formations are undifferentiated in Calhoun County and consist

28 of both coarse-grained and fme-grained clastics. The coarse-grained facies appears to dominate

29 the unit and consists primarily of coarse-grained, vitreous quartzite and friable, fine- to coarse-

30 grained, orthoquartzitic sandstone, both of which locally contain conglomerate. The fine-grained

31 facies consists of sandy and micaceous shale and silty, micaceous mudstone, which are locally

32 interbedded with the coarse clastic rocks. The abundance of orthoquartzitic sandstone and

33 quartzite suggests that most of the Chilhowee Group bedrock in the vicinity of FTMC belongs to

34 the Weisner Formation (Osborne and Szabo, 1984).

35

36 The Cambrian Shady Dolomite overlies the Weisner Formation northeast, east, and southwest of

37 the Main Post and consists of interlayered bluish gray or pale yellowish gray sandy dolomitic
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I limestone and siliceous dolomite with coarsely crystalline, porous chert (Osborne et al., 1989).

2 A variegated shale and clayey silt have been included within the lower part of the Shady

3 Dolomite (Cloud, 1966). Material similar to this lower shale unit was noted in core holes drilled

4 by the Alabana Geologic Survey on FTMC (Osborne and Szabo, 1984). The character of the

5 Shady Dolomite in the FTMC vicinity and the true assigmnent of the shale at this stratigraphic

6 interval are still uncertain (Osborne, 1999).

7

8 The Rome Formation overlies the Shady Dolomite and locally occurs to the northwest and

9 southeast of the Main Post, as mapped by Warman and Causey (1962) and Osborne and Szabo

i0 (1984), and immediately to the west of Reilly Airfield (Osborne and Szabo, 1984). The Rome

i i Formation consists of variegated, thinly interbedded grayish red-purple mudstone, shale,

12 siltstone, and greenish red and light gray sandstone, with locally occurring limestone and

13 dolomite. The Conasauga Formation overlies the Rome Formation and occurs along anticlinal

14 axes in the northeastern portion of Pelham Range (Warman and Causey, 1962; Osborne and

15 Szabo, 1984) and the northem portion of the Main Post (Osborne et al., 1997). The Conasauga

16 Formation is composed of dark gray, finely to coarsely crystalline, medium- to thick-bedded

17 dolomite with minor shale and chert (Osbome et al., 1989).

18

19 Overlying the Conasauga Formation is the Knox Group, which is composed of the Copper Ridge

20 and Chepultepec dolomites of Cambro-Ordovician age. The Knox Group is undifferentiated in

21 Calhoun County and consists of light medium gray, fine to medium crystalline, variably bedded

22 to laminated, siliceous dolomite and dolomitic limestone that weather to a chert residuum

23 (Osborne and Szabo, 1984). The Knox Group underlies a large portion of the Pelham Range

24 area.

25

26 The Ordovician Newala and Little Oak Limestones overlie the Knox Group. The Newala

27 Limestone consists of light to dark gray, micritic, thick-bedded limestone with minor dolomite.

28 The Little Oak Limestone consists of dark gray, medium- to thick-bedded, fossiliferous,

29 argillaceous to silty limestone with chert nodules. These limestone units are mapped as

30 undifferentiated at FTMC and in other parts of Calhoun County. The Athens Shale overlies the

31 Ordovician limestone units. The Athens Shale consists of dark gray to black shale and

32 graptolitic shale with localized interbedded dark gray limestone (Osborne et al., 1989). These

33 units occur within an eroded "window" in the uppermost structural thrust sheet at FTMC and

34 underlie much of the developed area of the Main Post.

35

36 Other Ordovician-aged bedrock units mapped in Calhoun County include the Greensport

37 Formation, Colvin Mountain Sandstone, and Sequatchie Formation. These units consist of
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I various siltstones, sandstones, shales, dolomites, and limestones and are mapped as one,

2 undifferentiated unit in some areas of Calhoun County. The only Silurian-age sedimentary

3 formation mapped in Calhoun County is the Red Mountain Formation. This unit consists of

4 interbedded red sandstone, siltstone, and shale with greenish gray to red silty and sandy

5 limestone.

6

7 The Devonian Frog Mountain Sandstone consists of sandstone and quartzitic sandstone with

8 shale interbeds, dolomudstone, and glauconitic limestone (Osborne et al., 1988). This unit

9 occurs locally in the western portion of Pelham Range.

10

1 The Mississippian Fort Payne Chert and the Maury Formation overlie the Frog Mountain

12 Sandstone and are composed of dark to light gray limestone with abundant chert nodules and

13 greenish gray to grayish red phosphatic shale, with increasing amounts of calcareous chert

14 toward the upper portion of the formation (Osborne and Szabo, 1984). These units occur in the

15 northwestern portion of Pelham Range. Overlying the Fort Payne Chert is the Floyd Shale, also

16 of Mississippian age, which consists of thin-bedded, fissile brown to black shale with thin

17 intercalated limestone layers and interbedded sandstone. Osborne and Szabo (1984) reassigned

18 the Floyd Shale, which was mapped by Warman and Causey (1962) on the Main Post of FTMC,

19 to the Ordovician Athens Shale based on fossil data.

20

21 The Pennsylvanian Parkwood Formation overlies the Floyd Shale and consists of a medium to

22 dark gray, silty, clay shale and mudstone with interbedded light to medium gray, very fine to fine

23 grained argillaceous, micaceous sandstone. Locally the Parkwood Formation also contains beds

24 of medium to dark gray argillaceous, bioclastic to cherty limestone and beds of clayey coal up to

25 a few inches thick (Raymond et al., 1988). The Parkwood Formation in Calhoun County is

26 generally found within a structurally complex area known as the Coosa deformed belt. In the

27 deformed belt, the Parkwood Formation and Floyd Shale are mapped as undifferentiated because

28 their lithologic similarity and significant deformation make it impractical to map the contact

29 (Thomas and Drahovzal, 1974; Osborne et al., 1988). The undifferentiated Parkwood Formation

30 and Floyd Shale are found throughout the western quarter of Pelham Range.

31

32 The Jacksonville thrust fault is the most significant structural geologic feature in the vicinity of

33 the Main Post of FTMC, both for its role in determining the stratigraphic relationships in the area

34 and for its contribution to regional water supplies. The trace of the fault extends northeastward

35 for approximately 39 miles between Bynum, Alabama, and Piedmont, Alabama. The fault is

36 interpreted as a major splay of the Pell City fault (Osborne and Szabo, 1984). The Ordovician

37 sequence that makes up the Eden thrust sheet is exposed at FTMC through an eroded window, or
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i fenster, in the overlying thrust sheet. Rocks within the window display complex folding, with

2 the folds being overturned and tight to isoclinal. The carbonates and shales locally exhibit well-

3 developed cleavage (Osborne and Szabo, 1984). The FTMC window is framed on the northwest

4 by the Rome Formation; north by the Conasauga Formation; northeast, east, and southwest by

5 the Shady Dolomite; and southeast and southwest by the Chilhowee Group (Osborne et al.,

6 1997). Two small klippen of the Shady Dolomite, bounded by the Jacksonville fault, have been

7 recognized adjacent to the Pell City fault at the FTMC window (Osborne et al., 1997).

8

9 The Pell City fault serves as a fault contact between the bedrock within the FTMC window and the

10 Rome and Conasauga Formations. The trace of the Pell City fault is also exposed approximately

i i nine miles west of the FTMC window on Pelham Range, where it traverses northeast to southwest

12 across the western quarter of Pelham Range. Here, the trace of the Pell City fault marks the

13 boundary between the Pell City thrust sheet and the Coosa deformed belt.

14

15 The eastern three-quarters of Pelham Range is located within the Pell City thrust sheet, while the

16 remaining western quarter of Pelham is located within the Coosa deformed belt. The Pell City

17 thrust sheet, a large-scale thrust sheet containing Cambrian and Ordovician rock, is relatively less

18 structurally complex than the Coosa deformed belt (Thomas and Neathery, 1982). The Pell City

19 thrust sheet is exposed between the traces of the Jacksonville and Pell City faults along the western

20 boundary of the FTMC window and along the trace of the Pell City fault on Pelham Range

21 (Thomas and Neathery, 1982; Osbone et al., 1988). The Coosa deformed belt is a narrow

22 (approximately 5 to 20 miles wide and approximately 90 miles in length) zone of complex

23 structure consisting mainly of thin, imbricate thrust slices. The structure within these imbricate

24 thrust slices is often internally complicated by small-scale folding and additional thrust faults

25 (Thomas and Drahovzal, 1974).

26

27 5.2.2 Site-Specific Geology
28 Soils at Rideout Field consist of Anniston and Allen gravelly loams, six to ten percent slopes,

29 eroded (AcC2) (U.S. Department of Agriculture [USDA], 1961). Some severely eroded areas may

30 be common on the surface for this soil type, as well as a few shallow gullies. The depth to bedrock

31 ranges from 2 feet to greater than 10 feet. The typical soil description is 2 to 10 feet of well-

32 drained stony loam to clay loam over stratified local alluvium, limestone, or shale bedrock. The

33 depth to the water table is likely greater than 20 feet (USDA, 1961).

34

35 Site-specific soils were assessed using lithologic logs prepared by IT during installation of the

36 monitoring wells at the site. In general, the residuum at the Burial Mound at Rideout Field, Parcel

37 202Q-RD, is reddish brown to brownish orange, medium stiff to hard, clayey sand to clay with
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I minor amounts of silt and gravel from land surface to approximately 23 feet bgs. At monitoring

2 well RF-MWO4, located approximately 840 feet south-southeast of the Burial Mound, the

3 residuum is light brown to olive gray, stiff to hard clay with minor amounts of silt from ground

4 surface to 8 feet bgs. Hard, dark gray to black clay was encountered from approximately 8 to 13

5 feet bgs.

6

7 Bedrock beneath the Burial Mound at Rideout Field is mapped as Ordovician Athens Shale and

8 Ordovician Newala Limestone (Osborne et al., 1989). The Athens Shale consists of dark gray to

9 black shale and graptolitic shale with localized interbedded dark gray limestone. The Newala

10 Limestone consists of light gray to dark gray, micritic, thick-bedded limestone with minor

I I dolomite.

12

13 Based on lithologic logs prepared by IT (Appendix A) during the groundwater investigation,

14 moderately hard, slightly weathered to unweathered, lightly to highly fractured, light gray to light

15 bluish gray, microcrystalline limestone with some shale and clay-filled fractures was encountered

16 underlying the residuum. This rock type is typical of the Newala Limestone. At monitoring well

17 RF-MWO4, which is located approximately 840 feet south-southeast of the Burial Mound,

18 weathered black shale, typical of the Athens Shale, was encountered during drilling.

19

20 No faults have been mapped within the area of investigation; however, two faults (trending

21 northeast to southwest) have been mapped near the site (Osborne et al., 1989). One fault is

22 mapped approximately 400 feet west of the site and the other is mapped approximately 1,000 feet

23 east of the site.

24

25 5.3 Hydrology
26

27 5.3.1 Surface Hydrology
28 The Cane/Cave Creek watershed is among six major watersheds in Calhoun County. Cane

29 Creek and its tributaries originate on FTMC. These creek systems originate in the Choccolocco

30 Mountains on the eastern boundary of the installation and flow west through Main Post. They

3l are fed by springs originating in underlying limestone strata. Cane Creek also passes through the

32 entire length of Pelham Range, but its size and volume are greatly increased by the time it

33 reaches this area. Cane Creek eventually discharges into the Coosa River, approximately 10

34 miles east of Pelham Range (SAIC, 2000).

35

36 Cane Creek, which flows westward across the center of Pelham Range, and its tributaries drain

37 almost all of Pelham Range. Drainage entering the range from the south originates in the Anniston
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1 Army Depot, which joins Pelham Range to the south. One drainage located in the southwestern

2 corner traverses this low approximately 800 yards to the north, and all water collected in the low

3 eventually drains into Cane Creek. Drainage from the Cane/Cave Creek watershed on FTMC and

4 Pelham Range ultimately empties into the Coosa River. Floodplains up to 2,500 feet wide traverse

5 this sector and slope toward the center of the range. The wide floodplains are absent in the

6 southern portion of the range (SAIC, 2000).

7

8 A study completed by the U.S. Geologic Survey (USGS) reported a 7-day, 2-year low flow of 1.9

9 cubic feet per second as characteristic of Cane Creek near Anniston (USGS, 1994). The station

10 location for this reading was a bridge on a county road located 0.5 miles northwest of State

i i Highway 1I and 5 miles north of Anniston. Cane Creek, which is located approximately 1,100

12 feet south of the former Burial Mound, is perennial at the location downgradient from Rideout

13 Field. Surface water runoff from the former Burial Mound site follows site topography and flows

14 generally to the south towards Cane Creek (Figure 2).

15

16 5.3.2 Groundwater Flow and Hydrogeology
17 Groundwater was encountered in limestone at depths ranging from approximately 60 to 90 feet bgs

18 during well installation activities at the Burial Mound at Rideout Field. Groundwater was not

19 encountered in residuum in the immediate vicinity of the Burial Mound (i.e., in monitoring wells

20 RF-MWO 1, RF-MWO2, and RF-MW03).

21

22 The groundwater elevation data collected on September 16, 2002, are presented on Figure 4.

23 Based on the September 2002 data, groundwater elevations range from approximately 524 feet

24 above mean sea level in RF-MW05 to approximately 515 feet above mean sea level in RF-MW07.

25 Groundwater elevation measurements in September were collected after allowing the monitoring

26 wells to vent for approximately 48 hours prior to measurement to allow for atmospheric

27 equilibration. Based on the groundwater elevation data, groundwater flow direction in bedrock

28 appears to conform to surface topography and is toward Cane Creek. As shown on Figure 4, there

29 is a component of groundwater flow to the east toward Cane Creek. The figure also shows inferred

30 groundwater flow directions to the south and southwest toward Cane Creek, mimicking

31 topography.

32

33 The thickness of the unsaturated zone at monitoring wells RF-MW05, RF-MWO6, and RF-MW07

34 ranges from approximately 60 feet (at RF-MW05) to 90 feet (at RF-MW07).

35
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i 6.0 Summary of Groundwater Analytical Results
2

3 The four groundwater samples collected at the Burial Mound at Rideout Field were analyzed for

4 gamma-emitting radionuclides (including Cs-137 and Co-60) and Sr-90. None of the three

5 radionuclides of concern (Cs-137, Co-60, and Sr-90) was detected in any of the samples. Only two

6 naturally occurring radionuclides were detected in the groundwater samples collected. Bismuth-

7 214 (Bi-214) and lead-214 (Pb-214) were detected at 21 and 21.6 picocuries per liter (pCi/L),

8 respectively, in one well (RF-MW06). Because no federal drinking water standards exist for these

9 radionuclides, the analytical results were compared to U.S. Department of Energy (DOE)

10 groundwater screening levels to determine whether the activities of these radionuclides pose a

I potential threat to human health. The DOE groundwater screening levels are derived for a dose

12 equivalent of 4 millirem per year by multiplying the DOE derived concentration guide (DCG) by 4

13 percent. DCGs are published in DOE Order 5400.5, Radiation Protection of the Public and the

14 Environment (DOE, 1993) and are concentrations of radionuclides in air or water that, under

15 conditions of continuous exposure for one year by one exposure mode (e.g., inhalation, ingestion)

16 would result in a dose of 100 millirem to the public.

17

18 As shown in Table 5, the detected radionuclide activities were well below DOE screening levels of

19 24,000 pCi/L for Bi-214 and 8,000 pCi/L for Pb-214. Complete analytical results are provided in

20 Appendix E.

21

22 7.0 Conclusions
23

24 Groundwater is not present in residuum groundwater monitoring wells in the vicinity of the

25 former burial mound. The analytical results of the groundwater samples collected from residuum

26 monitoring well RF-MWO4 (located approximately 800 feet south-southeast of the former burial

27 mound) and bedrock monitoring wells RF-MWO5, RF-MWO6, and RF-MWO7 indicate that the

28 radionuclides of concern (Cs-I 37, Co-60, and Sr-90) were not present in groundwater at the site.

29 Two naturally occurring radionuclides (Bi-214 and Pb-214) were detected in one well (RF-

30 MW06) at the site; however, the activities of these radionuclides were well below DOE

31 groundwater screening levels.

32
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Table 5

Groundwater Analytical Results
Burial Mound at Rideout Field

Fort McClellan, Calhoun County, Alabama

Sample Location RF-MW05 RFMW06 RF-MW07
Sample Number HV3005 HV3006 HV3007 HV3008

Sample Date 304ul02 3WuN02 2-Aug-02 2-Aug-02
DOE . >DOE >DOE >DOE >DOE

Screening Screening Screening Screening Screening
Parameter Units Levela Result Level Result Level Result Level Result Level

GAMMA SCAN
IBi-214 pCi/L 24,000 ND No ND No 21 No ND No
[Pb-214 pCi/L 8,000 ND No ND No 21.6 No ND No

a U.S. Department of Energy (DOE) groundwater screening level. Derived for a dose equivalent of 4 millirem per year (mrem/yr) by multiplying
the DOE Derived Concentration Guide (DCG) by 4 percent. DCGs are published in DOE Order 5400.5, Radiation Protection of the Public
and the Environment

Bi - Bismuth.
Pb - Lead.
pCi/L - Picocuries per liter.
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BORING LOGS
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DisWet: Mobile USACEHOLE NUMBE-RHTRW DRILLING LOG District: MobileUSACE RF-MWO

1. Company name: IT Corporation 2. Drill Subrontractor Miller Drilling Company Sheet 1 of 4 sheets

3. Project: Fort McClellan 4. Location: Calhoun County, Alabama

5. Name of driller: Paul Gibson 6. Mfr. designation of drill: Mobile B-59 HSA

7. Sizes and types of drilling and sampling equipment: 8. Hole location: Rldeout Field, Pelham Range

Hollow Stem Auger

HSA - 5'x8.25' OD Augers, 2x2' Steel Spi 9. Surface elevation feet above mean sea level): 553.15

1 0. Date started: 05128102 | 1.Date oompleted: 06/3/02

12. Overburden thickness (feet bgs): 23 15. Depth groundwater encountered (feet bgs): NA

13. Depth drilled into rock (feet bgs): .1 16. Depth to water and elapsed13. Depth drilled int rock (feet bgs): .1time after drilling completed (feet bgs): Dry after 24 hours

14. Total depth of hole (feet bgs): 23.1 17. Other water level measurements (specify): NA

18. Geotechnlcal
samples: Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: N/A

20. Samples for chemical VOC Metals Other (specify) Other (specify) Other (specify) 21. Total core
analysis: ______recovery:

N/A

22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:

2' Permanent Cindy Levaas

LOCATION SKETCHICOMMENTS:

CD 607000 607500 608000 608500 609000

R F MWO1

RF-MWO5

_y , R F- MW or~ RFMW03
CD > , > RF-MWO RF-MW02 RF-MWo7

0) -F- + ~~~~~~~~~+ + C
C -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C

0z

CD

607000 6O7500 608000 608500 609000

Easting

Project: Fort McClellan bgs= below ground surface Hole no.: RF-MWO1NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO1

Project: Fort McClellan I Geologist: Cindy Levaas Sheet 2 of 4 sheets

-1W| Field Go|ter h 1o re box ample no. low counltstu ~Description of Materials () [ rmj d nor 9 ( Remarks (h)

550

545

0

1

2

3

4

-5

6

-7

8

9

- 10



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO1

Project: Fort McClellan Geologist: Cindy Levaas Sheet 3 of 4 sheets

Description of Materials (c)
I
CD

- I l�m�l

Fild Geotch 
scnweng sTior sampl n.

m S h d 1 co b ox 1 am l OIl d no(s) (t

cl: Reddish brown, moist, stiff CLAY, some
fine to medium Sand, little Silt.

NA. No recovery.

NA: No sample collected for lthologic
description.

cl: Orangeish brown to olive gray, moist,
medium stiff to stiff CLAY, some Silt, noted
manganese nodules.

NA No recovery. /
NA: No sample collected for lithologic
deseripton.

cl

NA

NA

cl

NA

NA

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

1318
1614

1 346

3 346

Rec 1.5/2.0' (10-12' bgs)

I11--

12-

13-

14-

Rec 1.9/2.0' (15-17' bgs)

Rec 2.01/2.0' (20-22' bgs)

,_ -
Slow counts

(9)
ml

Remarks (h)

- 11

- 12

13

14

-15

-16

17

18

19

20

535

sc: Light brown to dark brown, very moist, fine

_ t

1.f



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO1

Project: Fort McClellan I Geologist Cindy Levaas Sheet 4 of 4 sheets

mu~i IDctnfaisccremng | or sar no.I 9 Description of Materials (c) __I_I An&"calB jB0(c0u Remarks (h)

to medium SAND, some Clay, little Silt.

NA No sample collected for ifthologic
description.

I

SC

NA

I

Vapor
= Oppm

30/0.1'
(23-

21-

22-

Auger and split spoon
refusal at 23.1' bgs
Bottom of borehole at 23.1'23

-21

-22

-23
Is: Light gray, weathered LIMESTONE.

_



DWffict Mobile USACEHOLE NUMBERHTRW DRILLING LOG Ditrkt Mobil. USACE RF-MW2

1. Company name: IT Cor ration 2. Drill Subcontractor Miller Drilling Company Sheet 1 of 4 sheets

3. Project: Fort McCilan 4. Location: Calhoun County, Alabama

5. Name of driller Paul Gibson 6. Mfr. designation of drill: Mobile B-59 HSA

7. Sizes and types of drilling and sampling equipment: 8. Hole location: Rideout Fleld, Pelham Range

Hollow Stem Auger
Hollw SA tem5 OD Augers, 2x2" Steel Split spoons 9. Surface elevation (feet above mean sea level): 550.5
HSA - 5 x8.25" OD Augers, 2 x2 Steel Split Spoons _

1 0. Date started: 05130/02 - 11. Date completed: 06/03/02

12. Overburden thickness (feet bgs): 23.5 15. Depth groundwater encountered (feet bgs): N/A

13. Depth diled into rock (feet bgs): 16. Depth to water and elapsed
time after drilling completed (feet bgs): Dry after 24 hours

14. Total depth of hole (feet bgs): 23.5 17. Other water level measurements (specify): N/A

18. Gotechnical_
samples: Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: N/A

20. Samples for chemical voc Metals Other (specify) Other (speciy) Other (specfy) 21. Total core
analysis: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ii recovery:

N/A

22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist

2- Permanent Cindy Levaas

LOCATION SKETCH/COMMENTS:

o607000 607500 608000 608500 609000 =

', 1:2- ' + + + + n

RF-MWOI

R F- MW 05

RX F- JMWOF*3RFIVW03

+ // RF-MWO R F-MW02 R F-MWO7 +

z

+ + /~~Mwo4 + 

607000 607500 608000 608500 609000

Easting

Project: Fort McClellan bgsN below ground surface Hole no.: RF-MWO2
NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO2

Project: Fort McClellan I Geologist Cindy Levaas Sheet 2 of 4 sheets

m _ | }-| Descripton of Materials (cd)| [ | | || rO. Remarks (h)

sc: Reddish orange, dry to slightly moist,
medium stiff CLAY and SAND, little
subrounded, sandstone Gravel.

NA No recovery.

sc: Reddish brown, dry to moist, medium stiff
to stiff CLAY and SAND.

NA: No recovery.

sc: Reddish brown, moist, medium stiff CLAY
and SAND, trace Silt.

NA: No recovery.

cl: Orangeish brown, moist, stiff to very stiff
CLAY, little fine to medium Sand.

NA: No recovery.

cl: Orangeish brown, moist, stiff to very stiff
CLAY, little fine to medium Sand.

Sc

NA

sc

NA

Sc

NA

cl

NA

cl

NA

Ž�2i

-7

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

3245

64 11
9

Re .8V/2.0' (0-2' bgs)

2-Rec 1.0/2.0' (2-4' bgs)

3-

4-6 11 12 Rec l.71/2.0' (4-6' bgs)
14

14 15
1920

1117
20 29

5-

Rec 1.4'/2.0' (6-8' bgs)

7-

Rec 1.2/2.0' (8-10' bgs) a-

550

545

-

-1I

-2

-3

- 4

-5

-6

- 7

- 8

- 9

- 10

NA: No recovery.

| f . { _ _. . . Jr i 1. .\. .

9 -

1F



Analytlo
sample no.

Xf
- ( e (h)

{ Fid o | et
rX | esul(d no.(e |Description of Materials (c)

NA: Shelby tube sample collected.

NA: No sample collected for lIthologic
description.

cl: Orangeish brown to light brown, moist to
very moist, medium stiff to stiff, partally
laminated CLAY, some fine to coarse Sand,
little Silt, noted manganese nodules.

NA: Shelby tube sample collected.

NA: No sample collected for lithologic
description.

sc: Medium brown, wet, soft to medium stiff

NA

NA

cl

NA

NA

Organic
Vapor
= oppm

11-

12-

13-

3558 Rec2.0/2.0' (14-16' bgs)
14-

1

1R

16

1&

Rec .0.8 (20-20.8 bgs)20

54G

535

-11

-12

- 13

14

15

16

17

18

19

20

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MW02

Proect Fort McClellan I Geologist: Cindy Levaas Sheet 3 of 4 shet

I
I

Remarks (h)
B -
El cofl Slowcot

(9) I



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO2

Project Fort McClellan Geologist: Cindy Levaas Sheet 4 of 4 sheets

Description of Materials (c) I i"' ( | in|flipIco b| l n0wCJ) | Remarks (h)

530-

- 21

-22

-23

. .



HTRW DRILLING LOG District: Mobile USACE HOLENUMBER

1. Company name: IT Cor oration 2. Drill Subcontractor Miller Drilling Company Sheet of 4 sheets

3. Project: Fort McClellan 4. Location: Calhoun County, Alabama

5. Name of driller Paul Gibson 6. Mfr. designation of drill: Mobile B-59 HSA

7. Sizes and types of drilling and sampling equipment 8. Hole location: Rideout Field, Pelham Range

Hollow Stem Auger

HSA -5'x8.25" OD Augers, 2x2" Steel Split Spoos 9. Surface eevation feet above mean sea level): 5521

IO. Date started: 05/29/02 | 1.Date completed: 06/03t02

12. Overburden thickness (feet bgs): 20 15. Depth groundwater encountered (feet bgs): N/A

13. Depth drilled intD rock (feet bgs): .1 16. Depth to water and elapsed
13. Depth drilled into rock (feet bgs): .1 time after drilling completed (feet bgs): Dry after 24 hours

14. Total depth of hole (feet bgs): 20.1 17. Other water level measurements (specify): N/A

18B. GeotechnicalColce: DsubdUritred
samples: Colected: Disturbed: Undisturbed: 19. Total no. of core boxes: N/A

Samples for chemical vOC Metals Other (specify) Other (specify) 21. Total ore
analysis:reory

NtA

22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:

2' Permanent Cindy Levaas

LOCATION SKETCHICOMMENTS:

607000 607500 608000 608500 609000

+ + + + +;
Rf - MW 051

R F- MW 03

R F- MW uo RF-WO2 RF-MWO7

0)m + X + / + +C --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C

t 
0z

+ + ~~~~~~~~~~~-~MWO04 +nC

607000 507500 6'08000 6085~00 509000

Easting

Project: Fort McClellan bgs= below ground surface Hole no.: RF-MWO3NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO3

Project Fort McClelbn I Geologist Cindy Levaas Sheet 2 of 4 sheets

mI I t ; f Mteias () Geori Ana()9 cJ
a 9 9 Description of Materials (c) i. I ceng mbox 3wpeo ENocRemsarks (h)results (di) no. (s) (o (9)Re

55G

545

-O

-1I

-2

- 3

-4

-5

-6

-7

-t0

- 9

- 10

-

10



ci: Reddish brown, moist, medium stiff CLAY,
I some fine to medium Sand.

-13

-14

-15

- 16

- 17

-18

- 19

- 20
Is: Ught gray to medium gray, subangular, fine

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MW03

Project: Fort McClellan I Geologist: Cindy Levaas Sheet 3 of 4 sheets

> | Ig | Description of Materials (c) | BOrn4cbox i rAI Bow I ( I f Renaks (h)

- 11

540 - 12

53S



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO3

Project: Fort McClellan I Geologist: Cindy Levaas Sheet 4 of 4 sheets

9 I I 1 Description of Materials (c) | screningcor box SMPIO Bo u Remarks (h) I ~ ~ ~ ~ ~ ~~~~~~~~~~~~: 0! results (d) ,.(, (f) (a)Reak(h

l\ grained LIMESTONE.
.



HOLE NUMBER
HTRW DRILLING LOG District: Mobile USACE RF-MWO4

1. Company name: IT Corporation 2. Drill Subcontractor. Miller Drilling Company Sheet 1 of 3 sheets

3. Project Fort McClellan 4. Location: Calhoun County, Alabama

5. Name of driller Paul Gibson 6. Mfr. designation of dnll: Mobile B-59, Pelham Range

7. Sizes and types of drilling and sampling equipment 8. Hole location: Rideout Field, Pelham Range

Hollow Stem Auger
9. Surface elevation (feet above mean sea level): 518.7

HSA - 5'x8.25" OD Augers, 2 x2" Steel Split Spoons

1 0. Date started: 05/30/02 | ll.Date completed: 0/03/02

12. Overburden thickness (feet bgs): 20 15. Depth groundwater encountered (feet bgs): Dry

16. Depth to water and elapsed
13. Depth drilled into rock (feet bgs): 0 time after drilling completed (feet bgs): 10.25' bgs -72 hrs

14. Total depth of hole (feet bgs): 20 17. Other water level me3asurements (specfy): N/A

18. Geotchnical Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: N/A

20. Samples for chemical VOC Metals Other (specify) Other (specify) Other (specify) 21. Total core

N/A

22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist

2' Permanent Cindy Levaas

LOCATION SKETCH/COMMENTS:

607000 607500 608000 608500 609000
o L++ + + 

T R M RFMW01/

RF-MWO 5
R F-WRF-MWO3o + D R F MW Olg R F O R F-MWO7 _

z

+ + / *.MW04 +

60700 607500 608000 608500 609000

Easting

Project: Fort McClellan bgs= below ground surtace Hole no.: RF-MWO4NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MW04

Project: Fort McClellan Geologist: Cindy Levaas Sheet 2 of 3 sheets

mJ~7i[ iT DescriptionIof Matefials (c) [ | Field wloor 1 Y 1 1
Description of Materials (c) renflgCQ ro _8 .m.n.BOCii Remarks (h)

cl: Ught brown, dry to slightly moist, medium
stiff, laminated CLAY, some Silt.

cl: Dark brown to olive gray, dry to slightly
moist, very stiff, laminated CLAY, some Silt.

NA: No recovery.

NA: No sample collected for lithologic
description.

cl

cl

NA

NA

cl

-7

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

677
11

2226
46
50/0.3'

2750

Rec 2.0'/2.0 (0-2 bgs)

1 -

Rec 1.6t1.8 (2-3.8' bgs) 2-

3-

4-

5-

5-

7-

8-Rec 1.0'/1.0' (8-9' bgs)

-o0

- 1

- 2

- 3

- 4

- 5

- 6

- 7

- 8

-9

- 10

515

510

cl: Dark gray, dry to slightly moist, stiff,
laminated CLAY, some Silt.

-

*1



NA: No sample collected for lithologic
description.

sh: Dark gray to black, carbonaceous SHALE,
little black, medium stiff Clay.

NA: No sample collected for lithologic
description.

NA

sh

NA

sh

NA

Organic
Vapor

3.1ppm

Organic
Vapor

0.3ppm

I1-

50/0.4' Rec OA'/0.4' (13-13.4' bgs)

12-

13-

14

is-

17-

50/0.3' Rec0.3/0.3'(18-18.3'bgs) 1'-

19-

Auger refusal at 20' bgs
Bottom of borehole at 20 bgs -

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO4

Project: Fort McClellan Geologist: Cindy Levaas Sheet 3 of 3 sheets

K | erioais Feld neote) AnyoChwR

El a ~~Description of Materials (a) Ii I corebox swo o Blowcounlts eak (h)

-11

12

13

14

15

16

-17

- 18

-19

- 20

505-

50

sh: Dark gray to black, carbonaceous SHALE,
litte black, medium stiff Clay.

NA No recovery.



HTRW DRILLING LOG | District Mobile USACE HOLENUMBER

1. Company name: IT Co ration 2. Drill Subcontractor Miller Drilling Company Sheet 1 of 11 sheets

3. ProJect: Fort McClellan 4. Lcation: Calhoun County, Alabama

5. Name of driller Al Davis 6. Mfr. designation of drill: Schramm T450W Air Rotary

7. Sizes and types of drilling and sampling equipment 8. Hole location: Rideout Field, Pelham Range

Air Rotary 9. Surface elevation (feet above mean sea level): 552.75
12" Roller bit

8" Hammer bit 10. Date started: 06/28102 11. Date completed: 07/11t02

12. Overburden thickness (feet bgs): 22.5 15. Depth groundwater encountered (feet bgs): 90 Ft

13. Depth drilled Into rock (feet bgs): 69.4 16. Depth to water and elapsed
time after drilling completed (feet bgs): 28.0 after 24 hours

14. Total depth of hole (feet bgs): 91.9 17. Other water level measurements (specify): N/A

18. Geotechnical
samples: Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: N/A

20. Samples for chemica voc Metals Other (specfy) Other (specify) Other (specify) 21. Total core
analysis: eory

N/A

22. Dispostion of hole: Backfllled MonHoring well Other (specify) Geologist:

4" Permanent Adam Day

LOCATION SKETCWCOMMENTS:

607000 607500 60800 60S500 609000

+ + + + +
/| NRF-MW 0

FR F. MW 0S

R F. MW oe.~\R MWO
zX RF-W RF-MWO2 RF-MW07

0 7 ~L ++ ++

z

+ -kF-MWO4 + ~ ~ + -

§ < ,*_ / / +

607000 607500 608000 608500 609000

Easting

Project: Fort McClellan bgs= below ground surface Hole no.: RF-MWO5NA = Not applicable

- ---L -_ 



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWOS

Project: Fort McClellan TGeologist Adam Day Sheet 2 of 11 sheets

1 p Dscitin f atril Geo)ech Analyicarig WNOO~~~~~~~~1 fcrebxsali no. low owvDescription of Materials () oore box Remarks (h)

se: Reddish brown, slightly most, medium stiff
to stiff CLAY and SAND, trace roots, trace
subrounded, sandstone Gravel.

NA. No recovery.

sc: Reddish brown, slightly moist, medium stiff
to stiff CLAY and SAND, trace roots, trace
subrounded, sandstone Gravel.

NA: No recovery.

sc: Reddish brown, slightly moist, medium stiff
to stiff CLAY and SAND, trace roots, trace
subrounded, sandstone Gravel.

NA: No recovery.

sc: Reddish brown to light brown, moist, very
stiff CLAY and fine to medium SAND, litle Silt,
little subrounded, sandstone Gravel.

se

NA

Sc

NA

Sc

NA

Sc

cl

-7 I

. .\ . .-.-........--........ .... .... o
Lithologic description from
RF-MWO1 (0-22.5' bgs)

I1-

2-

3-

4-

5-

8-

7-

8-

550

-:

- 1

-2

- 3

- 4

-56

- 6

- 7

cl: Reddish brown to light gray, moist, stiff
CLAY, some fine to medium Sand, little Silt,
little subangular, siltstone Gravel (in layer).

545

-8

- 9

- 10
.. _ ._



cl: Reddish brwn, moist, stiff CLAY, some
fine to medium Sand, little Silt.

NA: No recovery.

NA: No sample collected for lithologic
description.

cl: Orangeish brown to olive gray, moist,
medium sff to stiff CLAY, some Slit, noted
manganese nodules.

NA: No recovery.
/

-20
sc: Light brown to dark brown, very moist, fine

cl

NA

NA

cl

NA

NA

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MW05

Project: Fort McClellan I Geologist: Adam Day Sheet 3 of 11 sheets

D oI | [ |e Field GOtrch Analytica R k

i g g ~ Description of Matedls () I i, b, smple no. Blow couits Remarks (h)

'N

- 11

- 12

-13

- 14

- 15

-16

-17

-18

- 19

NA: No sample collected for lithologic
description.

535

5404



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO5

Project: Fort McClellan I Geologist Adam Day Sheet 4 of 11 sheets

ui ii|ci- Description of Materials (c) | | resalite [ e | I box Remarks (h)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~ ~ ~~: (no. (s) (f _ _ _ _ _ _ _ _

to medium SAND, some Clay, lte Silt.

Is: UMESTONE, hard, unweathered,
undetermined fraturing, undetermined
bedding, miaocrystalline, medium Gray,
reacts with HCI.

Sc

Is

Organic
Vapor
= OppM

21-

Description from Air Rotary
drill cuftings (22.5-91.9' bgs)

23

2

25

27

28

30-

530

525

-21

-22

-23

-24

-25

-26

-27

-28

-29

- 30

Is: Dolomitic LIMESTONE, hard, unweathered,
undeterrnhed fraturing, undetermined
bedding, microcrystalline, medium Gray,
slightly reacts with HCI.



-31

-32

520+

-33

-34

35

36

37

5t

-38

- 39

-40

Organic
Vapor
= Oppm

3F

35-

34-

37-.

38-

39-

4G-

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO5

Project Fort McClellan Geologist: Adam Day Sheet 5 of 11 sheets

. mDcteridng of or sample no. Blow counts Reaks
resures (d) no. (.) (I (g)(h

Is

I
I

. I . . .



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO5

ProJect Fort McClellan Geologist Adam Day Sheet 6 of 11 sheets

m R _ Description of Materials (c) _ru d _ ox_ Remarks (h)
_~~~~~~~~~~~~~~~~~~~~ CD no_s 0

- 41

-42

510-

-43

- 44

-45

-46

-47

505-

-48

-49

-50

Is: Dolomitic UMESTONE, hard, fine grained,
undetermined fraturing, undetermined
bedding, light gray, reacts slightly with HCI, (
unweathered).

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

41

432

4S

4

4

49-_

I
I

I

I
II

II

II
I

II
I

I

II
I

I

I
I

II

II
I

I
II

I
I

I
I

I
I

I
I

I
I

I

I
I

I
I

I



50b

495

- 51

-52

-53

-54

-55

-56

-57

-58

-59

-60

Is

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO5

Project: Fort McClellan I Geologist: Adam Day Sheet 7 of 11 sheets

3-|2 | D | |Field mei I( Aaacal
- I I z. ~ ~~~~~~~~~~~~~~screening Iapeo Booue

m ~~~Description of Materials (c) ~d)cor box Rmrk h- - I -~~~~~~~~~~~ isfs(d , e) m ()Reak h



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MW05

ProJect Fort McClellan I Geogist: Adam Day Sheet 8 of 11 sheets

W a Descripton of Materials (c) Et I co_reung e ii.no bBlow counts Rerrks (h):3 muB() o 9 -9 

490

-61

-62

-63

-64

-65

- 66

-67

-68

- 69

-70

.

Is: LIMESTONE, hard, fine grained,
undetermined fraturing, undetermined
bedding, unweathered, light gray, reacts with
HCI.

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

6

70

1.

I

I
I

I

I
I

I

I 

I
I

I

I
I

I
I

48Si



48W

475-

- I

-72

-73

-74

- 75

- 76

-77

-78

-79

- 80

-81

72-

74-

75-

76-

77-

7&-

79-

80-

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWOS

Project: Fort McClellan Geologist: Adam Day Sheet 9 of 11 sheet

171TW11 DescripFionofMateriais() |- t | X uns(d)| no.(eid % I nRaiytw m
s.umenh ooe o sample no. Blow cont

Description of Matedlals (c) no(s) (m (g)J Reas(h

lsI

9
Il



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO5

ProJect: Fort McClellan I Geologist: Adam Day Sheet 10 of 11 sheets

jD n i 1 F'on3esald G r AnReyarc(Description of Materias (c) I_ no.re) o (f)rxSm offJLt____I_____u__________m (oRemrks(h

Is: Dolomitic LIMESTONE, hard, unweathered,
undetermined fraturing, undetermined
bedding, microcrystalline, medium gray, reacts
slightly wfth HCI, some medium gray, soft Clay
in cuttings. (Possible weathered shaley
LiMESTONE?)

82

8

Groundwater encountered a
90'bgs 

89

Groundater ncountred a

470

465

-82

-83

-84

-85

-8S

-87

- 88

- 8 9

90

91

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor

Is

_ ,, , 



Bottom of borehole at 91.9'
bgs

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO5

Project: Fort McClellan Geologist: Adam Day Sheet 11 of 11 sheets

Field Geocehy.R

m ~~~~Descdiption of Matedials (c) C 1I9 rsc I core box Isml o1Bo ons

t - Oppm

-



HTRW DRILLING LOG | District Mobile USACLE NUMBER

1. CompanY name: IT Corporation 2. Drill Subcontractor: Miller Drilling Company Sheet 1 of 10 sheets

3. ProJect: Fort McClellan 4. Location: Calhoun County, Alabama

5. Name of drller. Al Davis 6. Mfr. designation of drll: Schramm T450 Rotadril

7. Sizes and types of drilling and sampling equipment: 8. Hole location: Rideout Field

Air Rotary
14 10, Roller b 9. Surface elevation (feet above mean sea level): 550.01
1"0,8" mm er bit
8' Hammer b 1 0. Data started: 06/26102 | 1. Date completed: 07/02/02

12. Overburden thickness (feet bgs): 19.5 15. Depth groundwater encountered (feet bgs): 61 Ft

13. Depth drilled into rock (feet bgs): 62.4 16. Depth to water and elapsed
time after drilling completed (feet bgs): 25.25 after 24 hours

14. Totl depth of hole (feet bgs): 81.9 17. Other water level measurements (specify): N/A

18. Geotechnlcal
samples: Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: NtA

20. Samples for chemical VOC Metals Other (specify) Other (specify) Other (specify) 21. Total core
analysis: recovery:

N/A

22. Disposition of hole: Backfllled Monitoring well Other (specify) Geologist

4" Permanent Adam Day

LOCATION SKETCH/COMMENTS:

C2 607000 607500 608000 s05oo 609000

+ + + + +
RF-M,R FFMW1O

ff R F- hilW 06R -M

RF-MW RF-MW RF-MWO7

P+ F M -x~~~~~~~~~~~~~~~~~~~~~~~~C
0z 

Pt -- *

A +~ ~ I MR4W 04 i 1

607000 607;00 608000 608500 605000

Easting

Project: Forn McClellan bgs-- below ground surface Hole no.: RF-MWOrB
NA = Not applicable



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO6

ProJect Fort McClellan Geologist Adam Day Sheet 2 of 10 sheets

Description of Materials (c) _ijscrekhg c sample no. ow cogrt( Remarks (h)
_____________________________3r__tA_t___d__no (s) Ct (a)

ss0- 

1

2

3

4

5 5

-6

- 7

-8

-9

s4e - 10 j 
I

-



NA: Shelby tube sample collected.

NA: No sample collected for lithologic
descrAption.

cd: Orangeish brown to light brown, moist to
very molst, medium stiff to stiff, partially
laminated CLAY, some fine to coarse Sand,
little Slt, noted manganese nodules.

NA: Shelby tube sample collected.

NA: No sample collected for lithologic
description.

NA

NA

cl

NA

NA

-7

Organic
Vapor
= Oppm

Organic

I1-

12-

13-

1-

1s-

is-

17-

'a-

19-

Description from Air Rotary
drill cuttings (19.5-81.9 bgs)

2G-

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO6

Project: Fort McClellan Geologist: Adam Day Sheet 3 of 10 sheets

ii21 1 1.F Field RGmtech(hI~~~~2~~~~lil ~~~~~~samplesor j j I
Description of Materials (c) Bcree s ning coeo mampleno R B iutsRe a s(h~~~~~~~~~~~~~~~~~~~~~~ mf dn.() m -9 efak h

- 11

12

13

14

5354- 15

16

17

18

19

539+- 20

Is: LIMESTONE, hard, unweathered.
undetermined fracturing, undetermined
bedding, fine grained to microcrystalline,
medium gray, reacts with HCI.



HTRW DRILLING LOG (Continuation Sheet) |HOLE NUMBER: RF-MW06|

Project: Fort McClelan I eoogist: Adam Day -Sheet 40of 10sheets

ii| Description of Materials (c) |eut - |Frd o .alwrbIiswx Remarks (h) ,

Is: LIMESTONE, hard, undetermined
fracturing, undetermined bedding,
microcrystalline, dark gray to medium gray,
contorted calcite veins throughout, reacts with
HCI.

-21

-22

-23

-24

Is

5264- 25

Vapor
= Oppm

Organic
Vapor
= Oppm.

Organic
Vapor
= Oppm

Organic
Vapor

21-

2

23-

24

25

2

2

28

29-

30

-26

-27

-28

-29

-30520

I

I

.II

II

I

I
I

I
I

I

I
I

I
I

I 

I
II
I

I
I

I



-31

- 32

-33

7-34

5151-35

510

-36

37

-38

. 39

-40

= Oppm

Organic
Vapor
= Oppm

3

3

3S

39-

47

40-

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO6

Project Fort McClellan I Geologist Adam Day Sheet 5 of 10 sheets

m-resLiFs r Dt ( A) tic al ( e.9 g -0 Description of Materials () i 'I scen sape o Bo cu Remfarks (h)

ls

IIIII II II II II
I II II II II II II II II II II II II II II II II II II II II II II II II II II II II II



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO6

Project Fort McClellan Geologist: Adam Day Sheet 6 of 10 sheets

C~ i1| 2 R | Descrptbn of Mabrial (c) | J t | t Field | @A alWt ie a lhI - ~~~Description of Materials (c) -'ek e wsml no.~ Egcu Remnarks (h)

505

soe

-41

- 42

-43

-44

-45

-46

-47

-48

-49

.s-5

Is: LIMESTONE, hard, unweathered,
undetermined fracturing, undetermined
bedding, microcrystalline, medium gray, reacts
with HCI.

41

42

45-

4&

4

501



- 51

- 52

- 53

- 54

495- 55

490

-56

-57

-58

-59

- 60
Organic
Vapor
= Oppm

57-

59-

60-

HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO6

Project: Fort McClellan Geologist: Adam Day Sheet 7 of 10 sheets

vILTE____|__________aterbis(c) | §t | e | sults(d) I now(e) I (f | no. [rcO.,.,| RGrlahks(h)
Description of Materils (c) bOxIaa!flPIecomObox Remarks (h)

Is

II

I I

II

I I

I

I I

I I
II

I I

I
I I

I

I I

I

I I

I

I

I

I
i

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWOS

Project: Fort McClellan Geologist. Adam Day Sheet 8 of 10 sheets

k i|t~| De8cript§0nofMaterials(c) |,4 | § | |d9)Field (3eotech A1auiy'calI ~~ ~I Description of Materials (c) I~~~slenin samtoeor 1 simple no. Blwcut
- _____Descrp_on of Mateials (c) (9 resubts(d) CUbX (1 (g) Remarks (h)

Is: LIMESTONE, hard, unweathered,
undetermined fracturing, undetermined
bedding, microcrystalline, dark gray to
medium gray, contorted calcite veins
throughout, reacts with HCI.

Groundwater encountered a.
61' bgs

62-

64-

65-

66--

67
69-

-61

-62

-63

-64

4851- 65

- 66

- 67

- 68

-69

-70

74

480

... . . .... .. -



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO6

Project: Fort McClellan jGeologist: Adam Day Sheet 9 of 1O sheets

2~ Field G30otSch Aai
CL cCedore, box sron lwcuf

- J i~~~~~~DscipinOf atral () aRenarks (h)

72 7-

73 73-

74 74-

47- 75 75-

76 75-

77 77--

78 78-

79 79--

470 - 80 ~~~~~~~~~Organic so-
Vapor 

81 8-



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MW06

Project Fort McClellan Geologist: Adam Day Sheet 10 of 10 sheets

ms i | 8 Field r
I ~~~~~~ I ~~~mnn G::"' I Ao Iiow co-ftmwlor

10 DescriptIon of Materials (C) i..9 b cm box)L f Remarks (h)

Botlom of borehole at 81.9 -



istit MbieUA EHOLE NUMBERHTRW DRILLING LOG Distr Mobile USACE RF-MW07

1. Company name: IT Corporation 2. Drill Subcontractor: Mller Dnrling Corrpany Sheet 1 of 10 sheets

3. Prolect Fort McClellan 4. Locaton: Calhoun County, Alabama

5. Name of driller: Al Davis/Glen Bilbrey 6. Mfr. designatlon of drill: CME 850/CME 250/Schramm T450 Rotadrill

7. Sizes and types of drilling and sampling equipment 8. Hole location: Rideout Field, Pelham Range
CME 850, Triple P0 Core Barrel
14M, 10, Rolle Bit CoreBarre9. Surface elevation (feet above mean sea level): 549.79
14, 10, 8 Roller Bit

8" Hammer bit 1 0. Date started: 06/24t02 1 1. Date completed: 07/02/02

12. Overburden thickness (feet bgs): 23 15. Depth groundwater encountered (feet bgs): unknown

13. Depth drilled into rock (feet bgs): 62.5 16. Depth to water and elapsed
time after drilling completed (feet bgs): 40.93 after 2 hours

14. Total depth of hole (feet bgs): 85.5 17. Other water level measurements (specify): N/A

s mples Collected: Disturbed: Undisturbed: 19. Total no. of core boxes: 7

20. Samples for chemical VOC Metals Other (specify) Other (specify) Other (specify) 21. Total core
analysis: I recovery:

- 58.5

22. Disposition of hole: Backfilled Monitoring well Other (specify) Geologist:

4" Permanent Adam Day/Kyle Wilson

LOCATION SKETCH/COMMENTS:

607000 607500 8sooo 608500 609000

U,- + 1+ + / + 
~~~ ~F. MW 1

RFMW R F MV 03

.s W RF'U;0 X RF-MWO7
CD+ + + 

0
z

cm

SW i ,//// - , + IM.W04

60700 607500 6000 0 608500 609000

Easting

Project: Fort McClellan bgs below ground surface Hole no.: RF-MW7NA = Not applicableHoen.R-M 7



HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO7

Project: Fort McClellan Geologist: Adam Day/Kyle Wilson Sheet 2 of 10 sheets

L b Descripton of Materials (c) _ L F co b s no (C Remarks (h)

sc: Reddish orange, dry to slightly moist,
medium stiff CLAY and SAND, traace
subrounded, sandstone Gravel.

NA: No recovery.

so: Reddish orange, dry to slightly moist,
medium stiff CLAY and SAND, trace
subrounded, sandstone Grvel.

NA No recovery.

cl: Reddish brown, moist, medium stiff CLAY,
little fine to medium Sand, litte subangular,
siltstone Gravel.

NA: No recovery.

cl: Reddish brown, moist, medium stiff CLAY,
some flne to medlum Sand.

NA: No recovery.

cl: Reddish brown, moist, medium stiff CLAY,
some fine to medium Sand.

1 � V I V-0

Sc

NA

Be

NA

cl

NA

cl

NA

cl

NA

:u.E
\:\
9: 9:
*\- *\
. .\. .

\:N*o
\. .\ .

:5;:E
\:\
9\?ij

9\?;
9
9:N\'

X

-7

urganic
Vapor
= Oppm

LithologI description from
RF-MWO3 (0-23' bgs)

-o0

- 1

- 2

- 3

- 4

-56

-B6

- 7

- 8

- 9

- 10

1 -

2-4

3 -

U

5-

6 

7

a 

545

54e

NA: No recovery.

, _____ _



d: Reddish brown, moist, medium stiff CLAY,
some fine to medium Sand.

NA: No recovery.

NA: No sample collected for lithologic
description.

NA: No sample collected for lthologic
description.

cl: Reddish brown, moist, medium stiff to very
stiff CLAY, trace fine to medium Sand, noted
manganese nodules, some Silt.

NA: No sample collected for lithologic
description.

Is: Light gray to medium gray, subangular, fine
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cl

NA

NA

NA

cl

NA

-11

-12

7-13

14

15

16

17

18

19

20
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Description of MaterialsSR (c)(d no s (f) (9) Remarks (h)

grained LIMESTONE.

Is: Dolomitic LIMESTONE, hard, unweathered,
fracturing undetermined, bedding
undetermined, microcrystalline, light bluish
gray, reacts very slighty with HCI, reacts
vigorously when powdered.

NA: GROUT from seting casing.

Is: UMESTONE, moderately hard, slightly
weathered, microcrystalline, massive bedding.
Intensely to highly jointed, possible
slickensldes at 28.5' and 29.8'. Interbedded
layers of Shale and Clay along fractures.
Contorted calcite veins throughout. Some
veins are filled with Clay, color light gray to
light bluish gray, Shale and Clay, medium
gray.

Is

Is

NA

Is

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Box 1
of 7
(27.0 to
40.3'
bgs)

CD
25.3

21-

22-

Description from Air Rotary 2 -

drill cuttings (23-25.3' bgs) -

24-

25-

Run 1 (25.3-30.3' bgs)
Ran 5.0' Rec 4.76' (3.3' of

M0.24 UL0.19

Water used 525 gallons, rec
95%, gray to white
HP 500 psi WP 50 psi

Timel 0 mins

ROD 31.8%

2E

29-'

-21

-22

-23

-24

525-

-25

-26

-27

- 28

-29

K30
529

I
I I

I
I I

I i
I I

I
I I

I I
I I

I I
I I

I I

I I

I II I

I I
I I

I
I

I I
I i

I
I I

I I

I I

I I

I I
I I

I
I

I I

I I
I 'i

I

I I

I

I I

I

I
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Is: UMESTONE, moderately hard, slightly
weathered to unweathered, microcrystalline,
massive bedding, highly fractured (fractures
embedded with Shale at 30.5', 32.3, 33.8, 34'
and 35'), contorted calcite veins throughout,
color light bluish gray to light gray. Shale is
medium bray, contorted veins of Shale and
Clay throughout, color medium bluish gray.

Is: LIMESTONE, moderately hard,
unweathered, microcrystalline, massive
bedding, moderately jointed at 35.14-35.67,
36.06, 37.85 and 38.03'. Joints are illed with
gray Shale and Clay along edges at 35.14-
35.67'. Contorted calcite veins throughout,
some veins are filled with Clay, color is light
bluish gray to light gray, Clay and Shale is
medium to medium bluish gray.

ls

Is

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

CD
30.25

CD
35.14

CD
40.07

Run 2 (30.3-35.3' bgs)
Ran 5.0, Rec 4.88'
Loss.12' UL.01'

Water used 450 gallons, recal-
95%, light gray to tan to
white
HP 500 psi WP 50 psi
Time 18 min

32-

33-

34-

35-

Run 3 (35.3-40.3' bgs)

Ran 5.0', Rec 4.93'

Loss .07 UL 0.0
Water used 450 gallons, req
98%, gray to white

HP 500 psi WP 50 psi

Time 20 mins

RQD 91.8%

37-

38-

39-

40-

Run 4 (40.3-45.3' bgs)
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- 31

-32

-33

-34

515f

-35

-36

-37

- 38

-39

51G{

- 40
Is: LIMESTONE, moderately hard,
unweathered, mirocrystalline, massive
bedding, moderately jointed at 41.5', 41.8',

I.
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I
I

I
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I
I
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HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWD7

Project: Fort McClellan Geologist: Adam Day/Kyle Wilson Sheet 6 of 10 sheets

Description of Materials (c) i I | o | Nuns(d)| BowcourRm h) ,
d)no. (a) (1) I9 eak h

42.7', 43.7, 43.95', broken zone from 44.65' to
44.81'. Embedded Shale at 41.5, 41.8', 42.7.
Contorted calcite veins throughout, some
veins are filled with Shale and Clay, color is
llyht bluish gray to light gray, Clay and Shale
Is medium to medium blulsh gray.

ls: LIMESTONE, moderately hard,
unweathered, microcrystalline, massive
bedding, moderately jointed at 46.5, 47.5,
48.45' and 48.82'. Joints are filled with Shale,
contorted veins throughout, some veins are
filled with calcite, some filled with Clay, color Is
light bluish gray to light gray, Clay and Shale
Is medium to medium bluish gray.

Is: LIMESTONE, moderately hard,
unweathered, microcrystalline, massive
bedding, lightly jointed at 52.85' (90 degrees).
Joints are not filled with Shale and Clay.
Contorted calcite veins throughout, color is
light bluish gray to medium light gray.

Is

Is

Box 2
of 7
(40.3 to
45.3
bgs)

Box 3
of 7
(45.3 to
55.3'
bgs)

CD
45.25

CD
49.7

Ran 5.0', Rec 5.18'
Gain0.18 ULO.0

Water used 300 gallons, rec4l
95%

HP 500 psi WP 50 psi

Time 15 mins
RQD 86% -

42-

43-

45-

Run 5 (45.3-50.3' bgs)
Ran 5.0, Rec 4.45'
Loss 0.55' UL 0.0'
Water used 410 gallons, rerW
95%, gray to white

HP 500 psi WP 50 psi

Time 20 mins

47-

48-

49-

Run 6 (50.3-55.3' bgs)
Ran 5.0'. Rec 4.35'

Ao

-41

-42

-43

-44

5W

-45

-46

-47

48

r49

-50

509



Is: UMESTONE, moderately hard,
unweathered, microcrystalline, massive
bedding, moderately jointed at 55' (60
degrees), 55.53 (80 degrees), 57.83' (90
degrees). Contorted calcite veins throughout
Calcite vein offset at 58.4, color Is light bluish
gray to medium light gray.

Is: LIMESTONE, moderately hard to hard,
unweathered, microcrystalline, massive
bedding, lightly jointed at 59.36, 60', 61.54' all
90 degrees. Contorted calcfte veins
throughout, color Is medium bluish gray to
medium light gray.

Organic
Vapor
= Oppm

Organie
Vapor
= Oppm

CD
54.07

CD
59.1

Loss 0.65' UL 0.02'

Water used 320 gallons, reol.
80%, gray

HP 500 psi WP 50 psi

Time 25 mins

RQD 100%

52-

5

Run 7 (55.3-59.3 bgs)

Ran 4.0', Rec 5.0'

Gain 1.0' UL 0.03

Water used 450 gallons, r
95%, gray to white

HP 500 psi WP 50 psi
Time 28 mins
ROD 100%

5W-

Run 8 (59.3-64.3 bgs)
Ran 5.0', Rec 4.94'
Loss 0.06 UL 0
Water used 700 gallons, recbo-.
80%, gray to white

HP 500 psi WP 50 psi
Time 43 mins
ROD 100%
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-52

-53

-54

495f'

-55

-56
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HTRW DRILLING LOG (Continuation Sheet) HOLE NUMBER: RF-MWO7

Project: Fort McClellan Geologist: Adam Day/Kyle Wilson Sheet 8 of 10 sheets

> | | | Description of Materials (c) n so- Remarks(h)

Is: LIMESTONE, moderately hard to hard,
unweathered, microcrystalline, massive
bedding, lightly jointed at 66.61', 67.53',
67.94', recemented joint at 64.9', color is
medium bluish gray to medium light gray. All
joints are 90 degrees.

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Box 4
of 7
(55.3 to
64.3
bgs)

Box 5
of 7
(64.3 to
74.3'
bgs)

CD
64.04

CD
69.1

61-

62-

63-

Run 9 (64.3-69.3' bgs)

Ran 5.0', Rec 5.02'

Gain 0.2' UG 0.04'

Water used 750 gallons, rebs-
85%, white to gray

HP 500 psi WP 50 psi

Time 45 mins
RQD 100%

Run 10 (69.3-74.3' bgs)

Ran 5.0', Rec 4.98'

Loss .02' UL .02'
Water used 750 gallons,
85%, gray to white

HP 500 psi WP 50 psi
Time 47 mins
ROD 100%

6

69-

7reqo

.

-61

- 62

-63

- 64

-65

-66

- 67

-68

- 69

70

.'

485

480

Is: UMESTONE, moderately hard to hard,
unweathered, microcrystalline, massive
bedding, lightly jointed at 70.3', 71.57' and
73.4'. All joints are 90 degrees. Color is
medium bluish gray to medium light gray.

I 

I
I

I
i

I
I

I
I

I
lI

I
i

i
I
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Is: UMESTONE, moderately hard to hard,
unweathered, microcrystalline, massive
bedding, all one piece. Color is medium light
gray to light bluish gray.

Is: LIMESTONE, moderately hard to hard,
unweathered, microcrystalline, massive
bedding, lightly Jointed at 76.74, 78.0Z,
79.55'. Joints filled wh Clay and Shale at
79.55'-80.05'. Contorted calcke veins
throughout, veins filled wHh Clay and Shale at
75.6'-75.8. Color Is medium light gray to light
bluish gray. Clay and Shale is medium bluish
gray.

Is: LIMESTONE, moderately hard to hard,
unweathered, microcrystalline, massive
bedding, lighUy jointed at 81.48, 74.17, both
at 90 degrees. Contorted calcite veins
throughout, some veins filled with Clay and
Shale. Color is medium light gray to light
bluish gray. Clay and Shale is medium bluish

It

II

II

I
I 

I
I

I I 

I 
I

I
I 

I
I

I
I

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Organic
Vapor
= Oppm

Box 6
of 7
(74.3 to
80.3'
bgs)

CD
74.1

CD
75.45

CD
80.11

72-

73-

74-

Run 11 (74.3-75.3' bgs)

Ran 1.0' Rec 1.05'

Gain 0.05' UL O.1

Water used 250 gallons, reals-
95%
HP 500 psi WP 50 psi -

Time 8 mns RQD 100% -

Run 12 (75.3-80.3 bgs)

Ran 5.0' Rec 4.66' 7

Loss 0.34' ULO.0'

Water used 550 gallons, rec
95%, white to gray
HP 500 psi WP 50 psi

rime 32 mins

ROD 100% 77

78-

79-

80

Run 13 (80.3-85.3 bgs)
Ran 5.0' Rec 4.27'
Loss 0.73 UL 0.02'
Water used 750 gallons, recal
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Box 7
of 7
(80.3 to
85.5'
bgs)

95%, gray to white
HP 500 psi WP 50 psi
Time 34 mins

RQD 100%

82-

Description from Air Rotary s
drill cuttings (85.3-85.5' bgs) 
Bottom of borehole at 85.5'

gray.

- 82

-83

-84

-85

Is

46S

Is: LIMESTONE, moderately hard to hard,
unweathered, microcrystalline, medium light
gray to light bluish gray.

Organic
Vapor
= Oppm

-

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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MONITORING WELL INSTALLATION DETAIL

WELL NO: RF-MW01
PROJECT: Fort McClellan DRILLING METHOD

LOCATION: Anniston, AL Hollow Stem Auger

CUENT: USACE Mobile District INSTALLATION DATE: 03-JUN-02

CONTRACTOR:Mlllwf Drilling Company NORTHING: 1175307.4

DRILLER: PaulGibson EASTING: 60T793.63HORIZONTAL SURVEY DATUM: NAD83
IT FIELD REPRESENTATIVE: Cindy Lavaas VERTICAL SURVEY DATUM: NAVDgg

JOB NO: 79687

GROUND SURFACE ELEVATION* 553.15

SURFACE SEAL
TYPE of SURFACE SEAL MINIMUM THICKNESS

Concrete 4 inches

ANNULAR SPACE SEAL TYPE

Grout

APPROXIMATE DIAMETER of N
BOREHOLE (inches) 8

TOP OF SEAL
SEAL

MATERIAL

Bentonit.

FILTER PACK

TYPE of SAND PACK
AROUND SCREEN

Sand No 1

SEAL
START DEPTH

7

TOP OF
SAND PACK

10

NEAT CEMENT
GROUT

BENTONrTE SEAL
FILTER PACK _

BOREHOLE COLLAPSE

*AIl elevations (EL) are referenced to MSL
All depths and heights are given in feet and
are referenced to the ground surface.I

TOP of WELL CASING or RISER PIPE
EL 555.41 STICKUP 2.26

CASING
TYPE of RISER MATEF

(Flush Threaded)

PVC SCH 40

SCREEN
TYPE of

SCREEN MATERIAL

PVC SCH 40

INSIDE DIAMETER
of RISER (inches)

2

SLOT SIZE INSIDE DIAMETER
(inches) (inches)

0.010 2

LITOP OF SCREENED INTERVAL
EL 540.15 DEPTH 13

BOTTOM of SCREENED INTERVAL
EL* 530.15 DEPTH 23

- BOTTOM of SUMP and WELL
EL 530.15

BOTTOM of BOREHOLE
EL 530.05

DEPTH 23

DEPTH 23.1

-

. ..

I



MONITORING WELL INSTALLATION DETAIL

WELL NO: RF-MWO2
PROJECT: Fort McClellan DRILUNG METHOD:

LOCATION: Anniston, AL Hollow Stem Auger

CLIENT: USACE Mobile District INSTALLATION DATE: 03-JUN-02

CONTRACTOR:Mllbr Drilling Company NORTHING: 1175169.35

DRILLER: Paul Gibson EASTING: 607761.15
HORIZONTAL SURVEY DATUM: NAD83

IT FIELD REPRESENTATIVE: Cindy Leves VERTICAL SURVEY DATUM: NAVD88

JOB NO: 796887

GROUND SURFACE ELEVATION* 550.5 -TOP of WELL CASING or RISER PIPE
EL' 552.63 STICKUP 2.13

SURFACE SEAL
TYPE of SURFACE SEAL MINIMUM THICKNESS

Concrete 4 inches

ANNULAR SPACE SEAL TYPE

Grout

APPROXIMATE DIAMETER of N
BOREHOLE (Inches) s

TOP OF SEAL
SEAL

MATERIAL

Bentonlte

FILTER PACK -

TYPE of SAND PACK
AROUND SCREEN

Sand No 1

SEA
SEAL

START DEPTH

6.5

CASING
TYPE of RISER MATERIAL

(Flush Threaded)

PVC SCH 40

SCREEN
TYPE of SLO

SCREEN MATERIAL (in

PVC SCH 40

TOP OF
SAND PACK

10 -T|TOP OF SCREENED INTERVAL
E' 537

INSIDE DIAMETER
of RISER (Iriches)

2

T SIZE INSIDE DIAMETER
ches) (inches)

0.010 2

DEPTH 13.5

BOTTOM of SCREENED INTERVAL
EL 527 DEPTH 23.5

NEAT CEMENT.-
GROUT

BENTONITE SEAL
FILTER PACK :i,Jlil

BOREHOLE COLLAPSE

'All elevations (EL) are referenced to MSL
All depths and heights are given in feet and
are referenced to the ground surface.

_____ BOTTOM of SUMP and WELL
EL 527

BOTTOM of BOREHOLE
EL* 527

DEPTH 23.5

DEPTH 23.5

I I __ __ .. ...... .



MONITORING WELL INSTALLATION DETAIL

WELL NO: RF4MW03
PROJECT: Fort McClellan DRILLING METHOD:

LOCATION: Anniston, AL Hollow Stem Auger

CLIENT: USACE Mobile District INSTALLATION DATE: 03-JUN-02

CONTRACTOR:Miler Drilling Company NORTHING: 1175190.89

DRILLER: Paul Gibson EASTING: 607815.86
HORIZONTAL SURVEY DATUM: NADS3

IT FIELD REPRESENTATIVE: Cindy LeaM VERTICAL SURVEY DATUM: NAVDS8

JOB NO: 796887

GROUND SURFACE ELEVATION 552.01 TOP of WELL CASING or RISER PIPE
EL' 554.24 STICKUP 2.23

SURFACE SEAL
TYPE of SURFACE SEAL MINIMUM THICKNESS

Concrete 4 Inches
-- _C

ANNULAR SPACE SEAL TYPE

Grout

APPROXIMATE DIAMETER of -
BOREHOLE (inches) a

TOP OF SEAL

SEAL
MATERIAL

Bentonlte

SEAL
START DEPTH

4

CASING
TYPE of RISER MATEF

(Flush Threaded)

PVC SCH 40

SCREEN
TYPE of

SCREEN MATERIAL

PVC SCH 40

INSIDE DIAMETER
of RISER (nches)

2

SLOT SIZE INSIDE DIAMETER
(inches) (inches)

0.010 2

FILTER PACK
TYPE of SAND PACK

AROUND SCREEN

Sand No 1

TOP OF
SAND PACK

7 -TOP OF SCREENED INTERVAL
p.!.! _ -! ! | EL' 542.01 DEPTH 10

BOTTOM of SCREENED INTERVAL
EL' 532.01 DEPTH 20

NEAT CEMENT t

GROUT _ 
BENTONITE SEAL

FILTER PACK
BOREHOLE COLLAPSE

'All elevations (EL) are referenced to MSL.
All depths and heights are given in feet and
are referenced to the ground surface.

BOTTOM of SUMP and WELL
EL' 532.01

BOTrOM of BOREHOLE
EL 531.91

DEPTH 20

DEPTH 20.1



MONITORING WELL INSTALLATION DETAIL

WELL NO: RF-MW04
PROJECT: Fort McClellan DRILLING METHOD:

LOCATION: Anniston, AL Hollow Stem Auger

CLIENT: USACE Mobile District INSTALLATION DATE: 03-JUN-02

CONTRACTOR: Milr Drilling Company NORTHING: 1174360.65

DRILLER: Paul Gibson EASTING: 607894.02
HORIZONTAL SURVEY DATUM: NAD83

IT FIELD REPRESENTATIVE: Cindy LOVas VERTICAL SURVEY DATUM: NAVD88

JOB NO: 796887

GROUND SURFACE ELEVATION 518.7 TOP of WELL CASING or RISER PIPE
EL' 520.96 STICKUP 2.26

SURFACE SEAL
TYPE of SURFACE SEAL MINIMUM THICKNESS

Concrete 4 inches

ANNULAR SPACE SEAL TYPE

Grout

APPROXIMATE DIAMETER of Do-
BOREHOLE (inches) g

TOP OF SEAL
SEAL

MATERIAL

BSentonite

SEAL
START DEPTH

2

CASING
TYPE of RISER MATE

(Flush Threaded)

PVC SCH 40

SCREEN
TYPE of

SCREEN MATERIAL

PVC SCH 40

INSIDE DIAMETER
of RISER (nches)

2

SLOT SIZE INSIDE DIAMETER
(Inches) (inches)

0.010 2

FILTER PACK -

TYPE of SAND PACK
AROUND SCREEN

Send No I

TOP OF
SAND PACK

5 -TOP OF SCREENED INTERVAL
EL 508.7 DEPTH 10

BOTTOM of SCREENED INTERVAL
EL 498.7 DEPTH 20

NEAT CEMENT
GROUT

BENTONITE SEAL
FILTER PACK

BOREHOLE COLLAPSE

'Al elevations (EL) are referenced to MSL.
All depths and heights are given in feet and
are referenced to the ground surface.

BOTTOM of SUMP and WELL
EL 498.7

BOTTOM of BOREHOLE
EL* 498.7

DEPTH 20

DEPTH 20

- -

-



MONITORING WELL INSTALLATION DETAIL

WELL NO: RF-MWO5
PROJECT: Fort McClellan DRILLING METHOD:

LOCATION: Anniston, AL Air Rotary

CUENT: USACE Mobile DIstrict INSTALLATION DATE: 11-JUL.02

CONTRACTOR:MIlIler Drilling Company NORTHING: 1175304.31

DRILLER: Al Davis EASTING: 607769.39
HORIZONTAL SURVEY DATUM: NAD83

IT FIELD REPRESENTATIVE: Adam Day VERTICAL SURVEY DATUM: NAVD08

JOB NO: 796887

GROUND SURFACE ELEVATION* 552.75

SURFACE SEAL
TYPE of SURFACE SEAL MINIMUM THICKNESS

Concrete 4 inches
. m~~~~~~~rvv

ANNULAR SPACE SEAL TYPE

Grout

Grout

-TOP of WELL CASING or RISER PIPE
EL 554.85 STICKUP 2.1

;M APPROXIMATE DIAMETER of
- BOREHOLE (Inches) 12

SURFACE CASING
BOTTOM of SURFACE CASING

MATERIAL INSIDE DIAMETER EL* DEPTH

Steel 8 523.75 29

APPROXIMATE DIAMETER of 1
BOREHOLE (nches) 8

TOP OF SEAL
SEAL

MATERIAL

Bentonite

Sand No 0

FILTER PACK

TYPE of SAND PACK
AROUND SCREEN

Sand No 1

SEA
SEAL

START DEPTH

19

59

TOP OF
SAND PACK

64

CASING
TYPE of RISER MATEI

(Flush Threaded)

PVC SCH so

SCREEN
TYPE of

SCREEN MATERIAL

PVC SCH 80

LTOP OF SCREENED INTER
EL 486.2

INSIDE DIAMETER
of RISER (inches)

4

SLOT SIZE INSIDE DIAMETER
(inches) (inches)

0.010 4

VAL
DEPTH 66.55

BOTTOM of SCREENED INTERVAL
EL* 461.2 DEPTH 91.55

NEAT CEMENT
GROUT

BENTONITE SEAL_
FILTER PACK li ... l

BOREHOLE COLLAPSE

*AII elevations (EL) are referenced to MSL
All depths and heights are given in feet and
are referenced to the ground surface.

BOTTOM of SUMP and WELL
EL' 460.85

BOTTOM of BOREHOLE
EL* 460.85

DEPTH 91.9

DEPTH 91.9

-o. .. E.



MONITORING WELL INSTALLATION DETAIL

WELL NO: RF-MW06
PROJECT: Fort McClellan DRILLING METHOD:

LOCATION: Anniston, AL Alr Rotary

CLIENT: USACE Mobil. District INSTALLATION DATE: 02-JUL-02

CONTRACTOR:MIIler DriliIng Company NORTHING: 1175161.46

DRILLER: Al Davis EASTING: 607745.86HORIZONTAL SURVEY DATUM: NADS3
IT FIELD REPRESENTATIVE: Adam Day VERTICAL SURVEY DATUM: NAVD88

JOB NO: 796887

GROUND SURFACE ELEVATION' 550.01

SURFACE SEAL
TYPE of SURFACE SEAL MINIMUM THICKNESS

Concrete 4 Inches

ANNULAR SPACE SEALTYPE

Grout

Grout

-TOP of WELL CASING or RISER PIPE
EL' 652.16 STICKUP 2.15

lo APPROXIMATE DIAMETER of
of BOREHOLE (inches)

SURFACE CASING
BOTTOM of SURFACE CASING

MATERIAL INSIDE DIAMETER EL

Steel 8 525.51

14

DEPTH
24.5

APPROXIMATE DIAMETER of _

BOREHOLE (nches) 8

TOP OF SEAL
SEAL

MATERIAL

Bentonite

Sand No 0

FILTER PACK
TYPE of SAND PACK

AROUND SCREEN

Sand No I

SEA
SEAL

START DEPTH

14.5

51

TOP OF
SAND PACK

CASING
TYPE of RISER MATEI

(Flush Threaded)

PVC SCH 80

SCREEN
TYPE of

SCREEN MATERIAL

PVC SCH 80

LTOP OF SCREENED INTER
EL 488.11

I_11w 1
56

INSIDE DIAMETER
of RISER (inches)

4

SLOT SIZE INSIDE DIAMETER
(inches) (Inches)

0.010 4

VAL
DEPTH 61.9

BOTrOM of SCREENED INTERVAL
EL 468.11 DEPTH 81.9

NEAT CEMENT
GROUT

BENTONITE SEAL
FILTER PACK.

BOREHOLE COLLAPSE

'Al elevatlons (EL) are referenced to MSL
All depths and heights are given In feet and
are referenced to the ground surface.

_____ BOTTOM of SUMP and WELL
EL* 468.1 1

BOTTOM of BOREHOLE
EL' 468.11

DEPTH 81.9

DEPTH 81.9

_ , ._ . ..
__



MONITORING WELL INSTALLATION DETAIL

WELL NO: RF-MW07
PROJECT: Fort McClellan DRILLING METHOD:

LOCATION: Anniston, AL Air Rotary

CUENT: USACE Mobile District INSTALLATION DATE: 02-JUL02

CONTRACTOR:Miller Drilling Company NORTHING: 1175173.97

DRILLER: Al Davis EASTING: 607824.7
HORIZONTAL SURVEY DATUM: NAD83

IT FIELD REPRESENTATIVE: Adam Day VERTICAL SURVEY DATUM: NAVDS8

JOB NO: 796887

GROUND SURFACE ELEVATION* 549.79

SURFACE SEAL
TYPE of SURFACE SEAL MINIMUM THICKNESS

Concrete 4 Inches

ANNULAR SPACE SEAL TYPE

Grout

Grout

TOP of WELL CASING or RISER PIPE
EL' 551.92 STICKUP 2.13

3 APPROXIMATE DIAMETER of
*. - BOREHOLE (inches)

SURFACE CASING
BOTTOM of SURFACE CASING

MATERIAL INSIDE DIAMETER EL*

Steel 8 520.79

14

DEPTH
29

APPROXIMATE DIAMETER of 1
BOREHOLE (inches) 8

TOP OF SEAL

SEAL
MATERIAL

Bentonhte

Sand No 0

SEAL
START DEPTH

19

54

CASING
TYPE of RISER MATEF

(Flush Threaded)

PVC SCH 80

SCREEN
TYPE of

SCREEN MATERIAL

PVC SCH 80

INSIDE DIAMETER
of RISER (inches)

4

SLOT SIZE INSIDE DIAMETER
(iriches) (inches)

0.010 4

FILTER PACK -

TYPE of SAND PACK
AROUND SCREEN

Sand No 1

TOP OF
SAND PACK

59 -TOP OF SCREENED INTERVAL
EL 489.64 DEPTH 60.15

BOTTOM of SCREENED INTERVAL
.- i .. EL* 464.64 DEPTH 85.15

NEAT CEMENT
GROUT

BENTONiTE SEAL
FILTER PACK

BOREHOLE COLLAPSE

*All elevations (EL) are referenced to MSL.
All depths and heights are given In feet and

I are referenced to the ground surface.

BOTTOM of SUMP and WELL
EL 464.29

BOTTOM of BOREHOLE
EL 464.29

DEPTH 85.5

DEPTH 85.5

-

-



APPENDIX B

SAMPLE COLLECTION LOGS AND
ANALYSIS REQUEST/CHAIN OF CUSTODY FORMS

KN2/4040/B MoundlRd-OutfDraftlReport.doc/10/28/02(1:11 PM)



SAMPLE COLLECTION LOGS

KN214040/B Mound/Rd-Out/Draft/Rcport.doctlO/28/02(1 :11 PM)



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 796887 Fort McClellan
Manager:. Jeanne Yacoub

Page 1 of 2

RFA / COC Number: gO- 0 Zvv-O.t_S,

Collection Date: 
Collection Time: /05°

Sample Name: RF-MWO4-GW-HV3005-REG

Sampling Metho d- I
Sample 7pe: GW Sample Purpose: REG

AA (FB) #

Start Depth:
End Depth:

/0 '

SIT 90

Sample Matrix: WATER

Sample Team: 7, - JC

Containers
Analytical Suite Fit Frtn Qty Size Units Type

Comments: ) D 4e k 2

ERPIMS Values:

Sacode:

Lot Control#:

,F WO43 Z RE /° 

Sketch Location:

Logged BY! Da eviewed BY Date.

Location Code: RF-MWO4

Sample Number: HV3005

QC Partnen:

(TB) (ER) 00O2o2-.e
K

,, . _

I

,



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 796887 Fort McClellan
Manager: Jeanne Yacoub

Page 2 of 2 ->

Location Code: BF-MWO4

Sample Number: HV3005

PURGE RECORD:
litial Time(24hr) DepthtoWater

(ft)

Sample:

O/I•

/0 1,f

/Od7'

o"'/

3.,7q
k, 1,7
6. yo
6 , /,V

& . C12,
& ql

Eh pH Conductivity Turbidity D9ye Temperature Purge Volume
(mV) (SU) (mS/cm) (NTU) -ija (C) (gal)

-160,

-/160

6. Yy
7.00
7.0y
i .14

6,99
j;'g-C

6 2

S6-, 0

O . l 

a. ?q

0. 

)/' 3S5
a /. t3

t t. 2.,

P/. a 

;)/, 3I

3
C

:9

I- I- I I II I I I _ _

/0o o,67
7) A- 

)740,7 r 3 / 
/s 3 / i3 , Q ff

,c.9 C3 
,ogge B = Dt

Logged BYI Date: D, 

R /)- SY'-, s , i- sD T /

/ 0I/3/,

_ Reviewed BY/ Date: / 
/I * -

I | t | I |~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

� I -

,~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .

. 'Y 3-?
- 1�3 t

.,V-?q
0 V-13
. V33
c Y36,

_/4 e



1j INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 796887 Fort McClellan
Manager: Jeanne Yacoub

Page 1 of 2

Location Code: RFWOS-- 1CJO 'I
Sample Number: HV3004 <

Sample Name: RF-MW5-CGW-1HV3004-FD

Sampling Method.• 
Sample Type: GW Sample P

Artnus:

rB) #A-. (R) & 0101 fig- z00

RFA / COC Number: fF-

Collection Date:
Collection Time:

0urpose: FD

(FB) A

Start Depth:
End Depth:

Sample Matrix:

Sample Team:

007/go A2
/00o 

I

WATER
7 - T

Containers
Analytical Suite Flt FrtnQty Size Uits Type

Comments: -t >

ERPIMS Values:

Sacode:

Lot Control#:

rF- °o 3 tF- o

Sketch Location:

Logged BY/ Date: Reviewed BY! Date: ./;_ /

QC P

(I
rs \_ , _ { ^ \ _, ^ .



INTERNATIONAL
TECHNOLOGY
CORPORATION

Proji

Page 2 of 2

Sample Collection Log
ct: 796887 Fort McClellan

Manager: Jeanne Yacoub

Location Code: FWO A (d 4c

Sample Number. HV3004

,r4A,- ir affl/3- -

Logged BY! Date

736 b 4

Reviewed BY! Date I



1i INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 796887 Fort McClellan
Manager: Jeanne Yacoub

Location Code: RF-MW05

Sample Number: HV3006

Sample Name: RF-MWO5-GW-HV3006-REG

Sampling Method oSW 3'
Sample 7lpe: GW Sample Pu

QC Partnen:

(qB) (E 0

rpose: REG

!-FB) 'WI

Page of 2

Containers
n Enw Qie ITnitc Tsmw

ERPIMS Values:

Sacode:

Lot Control#:

Comments:

Sketch Location:

Logged BY! Date: Reviewed BY! Date 7/,kZ

RFA / COC Number: 73!PA-,i

Collection Date: 71Zo Z
Collection Time: Z5%

Start Depth.
End Dept ///. 5S

Sample Matrix: WATER

Sample Team: JA. -

k. - 1-4-

\ _, ,

.

-
(ER) C0 OA.P2



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 796887 Fort McClellan
Manager: Jeanne Yacoub

Page 2 of 2 -

Location Code: RF-MWO5

Sample Number: HV3006

PURGE RECORD:
Initlal Tlme(24hr) DepthtoWater

O; -!~ (ft)
Eh pH Conductivity Turbidity DissOxyeen Temperature Purge Volume
(mV) (SU) (mS/cm) (NTU) (C) (ga)

' I/Ic 3 /.e eJ /q4 6,53 , ' //.e Z3Z g ; - :
7 /, Z° p; / 193 G 7 . j,a q 2_ P 7. 5 3 7o. Z = / 

./,o .Q'/ /y 72- .92/ ,,.5 7,77 ?' 51
/p 20 31, / 7.o ,aS 'S2 *7 ' /s ° /
,5d' 3'?. / i'o 4j0. W7 d.i 3 7, > /,dt- //

/,, . - _____ .___2

6 ~.3/ 31 23 7,°7 125-7 4,e 7,43 .caU 0 Z•

Sample: /.56_- 3 aA /A. 7. .I 3.7 3 2I-32. /-,75

_ A ;-'~ -It z/ Z l

4D/- 4,13
ex- 3 /o6

Gff 7 

el,2 X - 62S-6

Logged BY! Date:
07/4a/o e

Reviewed BY! Date:,
'91(/

I

-
.

4ftw



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project:

Location Code: R-MWO6

Sample Number: EV3007

Sample Name: R-MWO6-GW-HV3007-REG

Page I of 2

796887 Fort McClellan
Manager: Jeanne Yacoub

RFA/COC Number: I-eO Q00v5-C. f(

Collection Date: D z z Z Z
Collection Time: IZJS

Start Depth:

Sample Purpose: REG

LV �2O2.-� (FBI R41

6c/. q5~5M _, -
End Depth: a " . 0 -

Sample Matrix: WATER

Sample Team: 7 .rc

Containers
Analytical Suite Fit Frtn Qty Size Units Type

L. N-01 On : k 5"Z'.1

ERPIMS Values:

Sacode:

Lot Control#:

- Comments:

Sketch Location:

Logged BY/ Date:
oS I o/1 o-o 

Reviewed BY/ Date: /
4.

QC P

c'

Sampling Method: P- '
Sample 7pe: GW

artners:

3B) 1// (ER) , . ,

.



EjJ INTERNATIONAL
TECHNOLOGY
CORPORATION- Sample Collection Log

Project:

Page 2 of 2

796887 Fort McClellan
Manager: Jeanne Yacoub

Location Code: R-MW06
Sample Number: HV3007

PURGE RECORD:
lo,tlal Tne(24hr) DepthtoWater Eh pH Conductivity Turbidity DssOXyp Temperature PurgeVolume

(ft) (mV) (SU) (mS/cm) (NTU) (C) (gal)

16qo /5. zp /& 7.oq aswq6& /1. Z 9,a oK e 9,6 -
/4'I1O g~/." ,( / xo 7.O~ '~l7o of ,'3 49 3,31 3

/.o?z ol'4 P7 7r ? 9 6 .8.ql g < 973 c/2 2 3 
Xo4D 3;. RS 6 g/g I ,/470 -3 ZP 3 ea- e 6-.Gg

//5 7./ 9a ; ;?7 ,if7' 1 I 

116-0 7. qO ~~~*. 71

/200 S2 *c 75 57a .Q S 19: ,

Sample: £45d 37;6~ *&' 7.2,;g' $'tG Zl . gl.I99 I/I
ri) - 3/ X

5'4. / X
.3 7 3=

, 3 3o . 7 

/ l . Z

Logged BY/

°8- / 020 ff- oz_-o -

Reviewed BY! Date: gk/dzeDate:d

4

i

-/11,5 7-i,,o,,, '�b - P/� ,-- ->-few" P,�,q -



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 796887 Fort McClellan
Manager: Jeanne Yacoub

Page I of 2

I

Location Code: RF-MW07

Sample Number: HV3008

Sample Name: RF-MW07-GW-HV3008-REG

Sampling Method: W (?f `14¶ (1 K (LIl
Sample ype: GW Sample Purpose: REG

(ER) AOZ4 -d (FB) Aid

RFA / COC Number; ?f- 8Osea -gs 0

Collection Date: C89 02 - oZ
Collection Time: /Z 30

Start Depth:
End Depth:

Sample Matrix:

Sample Team:

60, /-,
,F- I5

WATER

R -C

Containers
Analytical Suite Flt FrtnQty Size Units Type

Comments:

ERPIMS Values:

Sacode:

Lot Control#:

Sketch Location:

Logged BY! Date:
08- 0/-02 /o- oz - o. 

Reviewed BY! Date:

QC Part.er:

(TB) IA , . ...



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Project: 796887 Fort McClellan
Manager: Jeanne Yacoub

W2'0

U/CO

M ~OO1300

xPo@

/ 6

/sa1150
/?/

6P~

& AO

b *?Y
. Lf 9

.f y3
af I 

;LkP57

c.24 .15

_ -70

49/,7 O

Page 2 of 2 -

Location Code: R-MWO7

Sample Number. HV3008

PURGE RECORD:
Initlal te(j4hr) DepthtoWater

. " g /2 -tD (ft)

DLsry Temperature Purge Volume
( m y (S ) ( Slc ) ( U fl(C ) (gal)

r. 3'

q , 0. t f
I . 52

5,c4

e-, 0 (r7.)3/3?

4 + -i t I t I

Sample:

Z/zo4

1230

;460(

_70.5'(
74 8t

5-Z. a cl

efacoq

7.23

415
"a25.98

/1 t

?, o

-,L

/0. Y'

'3 . (7

m S§.OZ

II,,S? 3 =7y,5-3 /

Logged BY/ Dateate :-z

5lt r7d -LL-9TO - 91~I -=

09- o -O- 

_/4 Reviewed BY! Date:,
"e -- 0- - 0 - - ,#1

Eh pH

(mV) (SU)

Conducffvity

(mSlem)

Turbidity

. ru)

jopqlg

;_1 *-?49

16 Irt .11

zf"tmlmA -



ANALYSIS REQUEST/CHAIN OF CUSTODY FORMS

KN2/4040/B Mound/Rd-Out/Dimft/Report.doc/10/28/02(1:11 PM)



IT CORPORATION
4 Membof7aher ffCup

Project Number 798887

Project Name: Fort McCleln

Sample Coordinator: Oler Allen

Tumaround Time:

ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Samples Shipment Date: 31 JUL 2002

Lab Destination: EMAX Laboratorles, Inc

Lab Contact: Elizabet Mcintyre
F

Project Contact: Tim Roth

Carrier/Waybill No.: uPs/

2 - { '
Reference Document No: RF-073102-EMAX

Page 1 of 1

Bill To: Duane Melsen

312 Directors Drive

Knoxville

Report To: Duane Nielsen

312 Direcbrs Drive

Knoxville

TN 37923

TN 37923

Special Instructions: None

Possible Hazard Indentification: Sample Disposal:
Non-haa Flammable Sldn lritant LI Poison B LI Unowng Retur oCllent ] Disposal by Lab Q Archive (mos.)

1. Relinquished By - Date: 7/1/oZ 1. Received By Date: 'L-o l-o-
(SigretIn/Alliltlon) /g _ TyOO (Slgn a W)ime: y,0 Time: to o

2. Relinquishqd Br '2 Date: 2. Received By Date:
(SlgnaUWAflhlaion) Time: (SignatureAffiulaton) Time:

3. Relinquished By Date: 3. Received By Date:
(Slgnature/AffNliaon) Time: (SlnaturelAfnition) Time:

Comments: None

¢t t;~~~~~~~~~3 --

Sample Sample Sample Ctr Requesbd TesUng Condition On
No Sample Name Date Time Container Cty Prservatlve Progm Fl CID Receipt

pIvWoo4 -1 30JUL -br 10:50 L HDPE I N03<pM 2 u Gamma Scan lnduding Co-60 and N
s137 by EPA 901.1, Stoium-90 by
PA 905.0 _ _ _ _ _ _ _ _

5s F wMIV3005M 1050 H HDP I fl2nW 0iw flammn SAen inrh,elinn ftiniA 1 NI II - - I v I . - - I . . ...- -I. .
- I 

1-JUL2002 12:55 LHDPE INO3<pH 2

I. 4

I Xl| - _B -- -- -v w

0s-137 by EPA 901.1, Stronum-90 by
EPA 905.0
Fiil Gamma Scan including Co-60 and
Os-137 by EPA 901.1, Sotum-90 by
EPA 905.0

NJ I

I

rYnIUDA Pr

-1 I

w neer

I



4 MVbMof l '7Cnx

Project Number: 798887

Project Name: Fort McCellan

Sample Coordinator Oliver Allen

Turnaround Time: A/0zz3 /

~o2.O?Ot93 

ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Samples Shipment Date: 05 AUG 2002

Lab Destination: Paragon AnalyUcs, Inc

Lab Contact: Debble Fazio
F

Project Contact: Tim Roth

Carrier/Waybill No.: uPS/

Reference Document No: RF-080502-PGNC

-Page I of 1

Bill To: Duane Nisen

312 Directors Drive

. Knoxville

Report To: Duane Nlelsen
312 Directors Drive

Knoxville

TN 37923

TN 37923

Special Instructions: None

Possible Hazard Indentification: Sample Disposal:
Non-haad M Flammable l Sin Irriat Poson B O Unknown [ Retum to Client Disposal by Lab 3 Archive (mos.)

1. Relinquished By /7 - Date: v/lro 1. Received By / ( Date: 0/°-
(SgntureAffIfafIri) /y _ tr Time: /re S (SignatueAfflIaon) m @ J Time: o

2. Relinquishvd By Date: 2. Received By Date:
(Slgnahiatlol) Time: (S9rrlA/iaforl) Time:

3. Relinquished By Date: 3. Received By Date:
(Signature/Affiflabon) Time: (SgnaUAfRllaoi) Time:

Comments: None

Sample Sample Sample Ctr Requestd Tetng Condion On
No Sample Name Dat Time Container Qty Prnervav Program Fil CID Receipt

p22-ER I0W480202ER I 02A G 008: 00 1 LHDPE I 3 pH2 i GammaScan Including Co-Wand N
137 by EPA 901.1, Sbon0um-90 by

_ _ _ _ _ _ _ _ _ _ _ 4__ _ _ _ _ _ _ _ _ _ _ _0__ _ _ _ _ _ _ _ _ _ _ _ _ __05_ _ __H_D_P_E_ _ _ _ _ _ _ PA 905.0
JM7 GW2G 02002 12:05 L HOPE NO3<pH 2 idl Gamma Scan Induding Co-G0 and N

137 by EPA 901.1, Strontum-90 by
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A 9 0 5 .0

g -wos bFlI7.W | 2GAWa2002 | 12:30 L HDPE 1NO3<pH 2 ui Gamma Scan Induding Co-60 and N
137 by EPA 901 .1, Stronffun-90 by

-i __________________________________________________________________ P 90.0 _____PA__905___0

C,



APPENDIX C

WELL DEVELOPMENT LOGS

KN24040/B Mound/Rd-Out/Drafi/Report.doc/l 0/28/02(1:1 I PM)



.. Page J 0t 

Groundwater WellJDvelopmentLiog
Fort M Wlan, Aabama

Project Number
Form CoMp d by:
Well DeveloW by (peon/firm): Lc FPPP?At$r. Sv

Montnv Infom

DsvuopmnstMstod: '

Dwsopmet E Dpm.nt Beglnng Mesun t
A4gS7r , t Dupt to Water (1)3 ZC.

C__bm_:_,_2 ____._1_6_ Tot dpth of Wll (): ) s c
________ ___ - __ ____ 0 L 2 IO A/AtfM'e'4oM $ fcree.,:^2

Tine Pwu Wawr pH canoq Tw Dbo*v Tw_p Ct . C

REht (ohm) (T) ( dOCmc) (NU).UL I (PC)g {odo .Uli POIIUWI Misc)
VOlUfl LVOlduwdts) (mICu,) 91' " (C) ( or_ (D die t frmsit da-)24hir (MC) (NM _ _ _ _ _ _ _ ." -

(PQ ~ LI~' -'J)~~." W~ '(J~~

w,R /, e i c kA6D ' , ,*.

); 1s aa .5 q r 1)3. Li . 406 9 5 # 5. Sz .D 4kWi xZ*

3 o ,z 3-- q - -5. . I- . , 

qo 

TD- DTW = WC x 2/4' well = One PV x Min PV + H20 to insta 1 well- Minimum H2o to remove

7l:l~7.l t* tG3 3 SS J 9 '1- .z S , - kS

. . .~~~~

_ _=_DQViRAffAWMOC
1111700 a

*

// 30

Parcel No.:
Well No.:
Date sade:

M 14 d -
?Wd

I - V _ I * I I

) .

A
1,

07/"Obf-

-

1. A .

- ",.I o0W91% AMWOIf %r - ew_ &v l .~ V',,

- 53-VRIT," .R /P,-- k A"lA 2f A P OAA4t,

19- : q5 633 -f- p1. 4 l'boAA w-0 - , pp , d3 f.0. 10



Page 2, of 3

A44 DAY

Parcel No.: . F 2 2
Well ID: v M vc

Date: _ _ _/ _- ___

/Le FLF-p=/V
Thne Purge W e Levl pH COnd,UV. TuAldity Osolved T _nprat - Chl Comments

24hr Volume (fI) (TOC) (sW unit) (mlN) og> (IC) (cobr l (Date h dHb rorn tom dat)

3 S 37 S l SS7 S. .4' C5 0 r /

5:)&~~~~~~ 40- -3,,L t (tSf q. Dt 2( z99t { .. )< J3ffiS f-SGr

I38 oIf.%s t.w I5 -7. , Lot L+ ' 3 /7 b . I aS Awziv,-Wl 225(.2Z 0

I q - s 9 i. q | S7 |i . .( t) D g 3? 1 i9 o; i . O.I I Ž13 P-. (h2..S 7.7' qor£+4 3*- 7 V2 . j(1 6/r-5r pS~ '2 1F.#3 v.sw9 La JH( .- D 31@( zc~ &.7' 1.8 6vzkbp Zr e.

iti :0 tt1 SLt5 p94 S?o 3 194 C4MWi 2(,

IS: OC , 3.7S 10. h S 9.3 S /1-1 w5A g3 C>> yt J i-a

/S ,; - e
iS S U5 -t p, oa 3 , qD/ ) L ' < ____

, _ _ _ _ _ ._ _ ._ _ ._ _ .P ,R

f,uL

7 3:eH5 7 . ?-S 3 . '+! .yf 99~- LS tl-f 2b ? } 15t--.r a , ;I
k 9 V o M a 5 10 3 ? . W - 4 Z ; gggt * z12 f . - f P I 1,r:t: 9kz5-~S 1[0.io [.4 I~7 .4(S 935t 1 Ij ________________ 1Pk '-ho~~3~ .2.IŽ2..m.2LI.2m L !U IJLLJ 

v-VTlMdODEVELOPWENTLOO.DOC
1111700

b): o WL /5

7' I J/- OI PI hD AMAIaPOW 

V,

ig, :iS 9. L(% t yb$
-sp~ Y-vl



Pao ) f 3

Q RF dR9 R
. lj o 5rv¢
_<jL / ik

*;- ,t j- Prxb 6 C 01rw 3 -5 jLee FZL) PPA)

Tm'e Pur" Wtr Level pH coniuctivMy Tubii Obsolvd TeO aM0 Cclltomments
24hr V(iul ( (r {TOC) (s"d uAl) (mSlem) tNT} OX (mlC) Coor) (Date if dlffrwnt fm strt dat.)

:16 .o. ?..3S

/O :?6 go. _ __ _ 9
0____ ____ 3! ' 93 3/5 . a - __3 __ __3_ _

/o S° Y9O 1 . 't

,0:Ss5 o0 . 1S3 9__ ;oI 3o~ 77.Vf 0 S° C4ovd hDP$h;& R ,Q
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Appendix D

Survey Data
Burial Mound at Rideout Field, Parcel 202Q-RD

Fort McClellan, Calhoun County, Alabama

Ground Top of Casing
Elevation Elevation

Sample Location Northing Easting (ft amsl) (ft amsl)
RF-MWO1 1175307.40 607793.63 553.15 555.41
RF-MWO2 1175169.35 607761.15 550.50 552.63
RF-MWO3 1175190.89 607815.86 552.01 554.24
RF-MWO4 1174360.65 607894.02 518.70 520.96
RF-MW05 1175304.31 607769.39 552.75 554.85
RF-MWO6 1175161.46 607745.86 550.01 552.16
RF-MWO7 1175173.97 607824.70 549.79 551.92

Horizontal coordinates referenced to the U.S. State Plane Coordinate System,
Alabama East Zone, North American Datum of 1983 (NAD83).

Elevations referenced to the North American Vertical Datum of 1988 (NAVD88).

ft amsl - Feet above mean sea level
NA - Not applicable.

KN2\4040\B MOUND\RD-OUTDRAFT\bIs.xIs(App D)\10/24/02(9:45 AM)
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Summary of Groundwater Analytical Data

Buial Mound at Rideout Field, Parcel 202Q-RD

Fort McCleilan, Alabama

Page: I of 4Report Date: 10/25/02

User Test Group
Lab Method

Pn,rnnftpr Flt Tlnit Result Oual VOual Result ual Vual Result Qual VOual Result Oual VOual
GAMMA SCAN

713R6

Actinium-228

Ahlminum-26

Americium-241

Antimony-124

Antimony-125

BeryDium-7

Bismuth-212

Bismuth-214

Cadmium-109

Cerium-139

Cerium-144

Cesium-134

Cesium-137

Chromiurn-SI

Cobalt-56

Cobalt-57

Cobalt-58

Cobalt-60

Europium-152

Euopium-154

Europium-155

Iodine-131

Irn-59

Lead-212

LTAd-214

Manganese-54

Niobium-94

Niobium-95

Potassium-40

Protactinium-234m

Ruthenium-106

Location Code:
Associated Site:

Sample No:
Sample Date:

RF-MW04

PARCEL 202Q

HV3004

30-JUL-02

RF-MWO4

PARCEL 202Q

HV3005

30-JUL-02

RF-MWOS

PARCEL 202Q

HV3006

30-JUL-02

RF-MWO6

PARCEL 202Q

HV3007

02-AUG-02

pCiIL
pCiIL
pCiIL
pCi/L

pCiIL
pCiIL
pCiIL
pCi/L
pCiIL
pCiIL

pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

pCi/L
pciIL
pCiIL
pCiIL
pCiIL

pCi/L
pCi/L
pciIL

pCi/L
pOl/L

pCilL
pOl/L

-2 U

1.8 U

-6 U

0.4 U

-2.6 U

-1 U

-12 U

7.1 U

7 U

0.3 U

4 U

-1.6 U

-3.5 U

-11 U

-0.7 U

-1.4 U

-0.6 U

-1.4 U

2 U

-9 U

-7.6 U

4 U

5.6 U

0.7 U

4.1 U

-0.6 U

-2.3 U

0.7 U

-37 U

80 U

-20 U

-5 U

2.2 U

-5 U

4.8 U

-1.6 U

25 U

42 U

7 U

-37 U

-2.5 U

4 U

-3.7 U

-0.7 U

17 U

5.6 U

0 U

1.5 U

-1.1 U

0 U

16 U

3.8 U

-4.6 U

0.7 U

2.4 U

7.5 U

0.9 U

0 U

-4 U

-5 U

-200 U

11 U

0 u
-1.9 U
0.5 u

0.7 U

5 U

7 U

59 U

10 U

3 U

-0.2 U

-7 U

-0.6 U

-1 U

I U

5.2 U

-0.2 U

-2.9 U

-0.5 U

23 U

-11 U

0.9 U

1.7 U

6.6 U

5.3 U

5 U

0.9 U

-0.4 U

2.3 U

-55 U

340 U

-10 U

-6 U

-0.2 U
1.6 U

-1.1 U

-7.1 U

I U

40 U

21

-20 U

-0.6 U

10 U

1.1 U

-3.2 U

2 U

7.7 U

I U

2.8 U

-1.5 U

7 U

-7 U

3.7 U

-1.3 U

4.6 U

2.6 U

21.6

0.1 U

-0.5 U

0.3 U

3 U

530 U

-2 U

nv
nv

nv

nv

nv

Uv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv

nv



Summary of Gmundwater Analytical Data

Burial Mound at Rideout Field, Parcel 202Q-RD

Fort McClellan, Alabama

Report Date: 10/25/02 Page: 2 of 4

Location Code: RF-MW07
Associated Site: PARCEL202Q

Sample No: HV3008
Sample Date: 02-AUG02

User Test Group
Lab Method

Parameter lt Uidts Result Oual VOual
GAMMA SCAN

713R6

Actinium-228 pCi/L 6 U nv

Alumimim-26 pCi/L 0.1 U nv

Americium-241 pCi/L 15 U nv

Antimony-124 pCi/L -0.7 U nv

Antimony-125 pCi/L 5.6 U nv

Beryllium-7 pCi/L -16 U nv

Bismuth-212 pci/L 25 U nv

Bismuth-214 pCi/L -3 U nv

Cadmium-109 pCi/L -41 U nv

Cerium-139 pCi/L -0.8 U nv

Cerium-144 pCi/L 3 U nv

Cesium-134 pCi/L -5.1 U nv

Cesium-137 pCi/L -2.9 U nv

Chromium-51 pCi/L -16 U nv

Cobalt-56 pci/L 6.7 U nv

Cobalt-57 pCi/L -0.6 U nv

Cobalt-58 pCi/L -4.2 U nv

Cobalt-60 pCi/L -2.8 U nv

Europium-152 pCi/L -13 U nv

Europium-154 pCi/L 0 U nv

Europium-155 pCi/L -1.7 U nv

Iodine-131 pCi/L 3.3 U nv

Iron-59 pCi/L 3.9 U nv

Lead-212 pCi/L 1.7 U nv

Lead-214 pCi/L -10 U nv

Manganese-54 pCi/L -1.5 U nv

Niobium-94 pCi/L 2.4 U nv

Niobium-95 pCi/L 0.9 U nv

Potassium-40 pCi/L 4 U nv

Protactinium-234m pci/L 100 U nv

Ruthenium-106 pCi/L -18 U nv



Summary of Gomundwater Analytical Data

Bural Mound at Rideout Field, Pared 202Q-RD

Fort McClelan, Alabama

Page: 3 of 4Report Date: 10/25/02

User Test Grouv
Tab Method

Parameter
GAMMA SCAN

713R6

Scandium-46

Silver- lOm

Sodium-22

Thallium-208

Thorium-227

Thoium-234

Uranium-235

Zinc-65

i STRONTTUM-90

724R7

Strontium-90

Location Code:
Associated Site:

Sample No:
Sample Date:

RF-MWO4

PARCEL 202Q

HV3004

30-JUL.02

RF-MWO4

PARCEL 202Q

HV3005

30-JUL-02

RF-MW05
PARCEL 202Q

HV3006
30-JUL.02

RF-MWO6

PARCEL 202Q

HV3007

02-AUG-02

h7t lnits Result Oual VOual Result Oual VOual Result Oual VOual Result Oual VOual

pCi/L
pci/L
pci/L

pci/L
pci/L

pci/L
pCi/L

-1.5 U

0.5 U

3.5 U

3.1 U

22 U

S U

-4 U

3.7 U

nv

nv

nv

nv

nv

nv

ny

nv

-0.5 U

0.1 U

0 U

1.9 U

9 U

3 U

12 U

-4.2 U

nv
nv

nv

nv

nv

nv

nv

nv

0.6 U
0.3 U

-0.3 U
0.1 U
13 U

-31 U
-2 U

3.3 U

nv
nv

nv

nv

nv

nv

nv

nv

2.1 U
0.5 U
1.7 U
0.2 U
-12 U
-11 U
-21 U

-2.6 U

Uv

nv

nv

nv

nv

Uv

nv

nv

pCi/L -0.05 U nv 0 U nv 0.08 U nv -0.03 U nv
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Location Code:
Associated Site:

Sample No:

User Test GrouD Sample Date:
Lah Aethod

RF-MWO7

PARCEL 202Q

HV3008

02-AUG-02

Parameter
GAMMA SCAN

713R6
Scandium-46
Silver-i lOm
Sodium-22
Thallium-208
Thorium-227
lhorium-234
Uranium-235
Zinc-65

lt Unis Result Oual KQual

pCi/L
pCiIL
pci/L
pCiIL

pCiIL
pciIL

pci/L

STRONTIUM-90

724R7

Strontium-90

-1.7 U nv

0.1 U nv

2.8 U nv

1.8 U nv

-4 U nv

42 U nv

18 U nv

-1.5 U nv

-0.17 U nvpCi/L

i


