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A Phase III Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) has been 

conducted at the Naval Surface Warfare Center (NSWC) Crane Mine Fill A (MFA), also known as solid 

waste management unit (SWMU) 12. The purpose of the RFI was to determine whether explosives in 

,groundwater, surface water, or sediment present unacceptable risk, or if any residual explosives in soil 

present unacceptable levels of risk to human healthanci the environment. The RFI was conducted at 

SWMU 12 in accordance with applicable RCRA corrective action requirements and provides data on the 

nature and extent of select explosive, metals, miscellaneous semivolatile organic compound (SVOC) and 

vol;:ttile organic compound, (VOC) 'concentrations in surface soils, subsurface soils, sediment,' surface 

water and groundwater. The RFI indicates,that explosives contamination remains in soil around buildings 

and that explosives have migrated to groundwater and' unacceptable levels of risk remain for various 

combinations of human and ecological receptors, with the majority of risk attributable to the use of 

groundwater by select human receptors. 

MFA WaS used, for the production of large mines, depth charges, rocket heads, aerial bombs, and 

projectiles in buildings. MFA also includes battery and soil disposal areas that are located at the extreme 

south end of the SWMU. In the. past, explosives powders discharged from production building roof vents 

that accumulated on the roofs were washed down to the ground by precipitation, resulting in the 

contamination of soils. In addition, wastewaters containing explosives were discharged into nearby 

ditches. The battery area was used to dispose of AA household type batteries on the ground surface. 

The soil disposal a~ea was used to dump soi,l and construction debris on the ground surface. During the 

period 1997 to 2000, an interim removal ,action (IRA) was conducted in which explosive-contaminated 

soils were removed for treatment via bioremediation .. Treated soils wer'e then placed into the excavations 

from which the contaminated soils were removed. Just prior to the MFA battery area IRA, the batteries 

were all but unrecognizable, and only their inner cores were visible on the ground surface. 'MFA is ' 

currently used as a renovation facility for explosives-loaded bombs, demilitarized gas gene·rators; and 

, paint bombs. 

A corrective measures study (eMS) will be conducted at SWMU 12. Among the remedial alternatives 

expected to be evaluated will be the potential for natural attenuation to reduce concentrations of 
, ' 

explosives in the groundwa,ter. The United States Environmental Protection Agency (U.S. EPA) Region 5 

has established a framework entitled "Region 5 Framework for Monitored Natural Attenuation Decisions 

for Groundwater" (U.S. EPA, 2000). This framework provides technical direction for the collection of 

• ,adequate monitoring data to ~upport evaluations of theeffectivene~s of monitored natural attenuation ' 

110519/P 1-1 CT00357 
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(MNA). In order to determine whether residual explosives are naturally degrading at SWMU 12, a long­

term groundwater monitoring plan for explosives and explosives degradation products is being 

conducted. The long-term monitoring program, as planned, consists of nine rounds of sampling to 

provide information on trends' in groundwater. concentrations of explosives and explosives degradation 

products. Recently, two rounds' of quarterly groundwater,. soils, sediments, seeps, and surface water 

sampling and analyses were completed at SWMU 12. Information regarding the results of Rounds 1 

through 2 is presented in the SWMU 12 RFI (Tetra Tech NUS, Inc. [TtNUS), 2005). Recently, Rciund 3 
only included groundwater and surface water sampling. 

The purpose of this report is to present the results of groundwater and surface water monitoring activities 

in Round 3, including field documentation; and to provide the framework for evaluation of data once all 

nine rounds have been completed. Field documentation associated with Round 3 is provided in 

Appendices A, B, and C of this report. Appendices 0 and E present analytical results for Round 3 and. 

potentiometric surface maps for groundwater elevations' obtained in Round 2, respectively. The final 

monitoring report (after Round 9) will contain an evaluation as to. whether residual explosives may be 

naturally degrading and whether MNA is a viable remedial option for contaminated groundwater and 

surface water at SWMU 12. Information obtained from the long term monitoring program will be used in 

the CMS to evaluate the effectiveness of MNA. The MNA monitoring program being conducted at SWMU 

12 meets the U.S. EPA Region V MNA requirements . 

. J 

\ . 

110519/P CT00357 

• 

• 

• 



• 

• 

•• 

2.0 FIELD INVESTIGATION 

SWMU 12 
Draft MNA Report 

Revision: 0 
. Date: December 2005 

Section: 2 
. Page 1 of 3 

This section presents sampling activities, procedures,and documentation utilized during Round 3 field 

operations performed in 2005 f?r NSWC Crane SWMU 12. 

2.1' OVERVIEW 

Field activities for Round 3 were conducted in May 2005. All work performed for Round 3 was conducted 

in' accordance with the procedure's and methodologies described in the U.S. EPA-approved Quality 

Assurance Project Plan. (QAPP) Addendum No. 2 to.' the approved QAPP (TtNUS, 2004). Standard 

operating procedures (SOPsjthat governed the field work are included in Appendix C of Addendum No.2 

to the. approved QAPP. Copies of all field forms, records, field. logbooks, and health and safety 

documentation associated with the Round 3 field investigation are provided in Append,ices A through C of 

this document. 

2.2 SAMPLING OPERATIONS 

This section describes the methodology for surface water and groundwater sampling activities performed 

at SWMU '1.2 during Round 3. Table 2~1 contains well construction information and water level/elevation 

data for Rounds 1, 2, and 3. A listing of aJI SWMU 12 sample a.nalytical fractions conducted for 

groundwater and surface water in Round 3 is provided in Table 2-2. Further discussion of the target 

analytes for each fraction in Round 3 sampling is discussed in Section :3 of the QAPP Addendum No. 2. 

Instruments used in the field were calibrated daily prior to use according to manufacturer's requirements 

and in accordance with all applicable standard operating procedures (SOPs). No nonconformances or 

suspected deficiencies occurred during sampling in Round 3. 

2.2~ 1 Groundwater. Purging and Sampling 

. During Round 3, the groundwater monitoring wells were sampled by peristaltic pump, bladder pump, or 
. . . . ..) . 

Teflon bailer. Groundwater quality parameters including pH, specific conductance, temperature, dissolved 

oxygen (DO), and oxidation reduction potential (ORP) were measured during purging at 5- to 10-minute 

intervals using a YSI Model 600 'series m~lti-parameter water quality meter and flow-through cell. Longer 

intervals were used for slower pumping wells. Water levels and pumping rates were also measured 

during purging at 5-to 10.minuteintervals. Pu'rging continued until a minimum of one wen volume was 

removed' and the' above parameters. stabilized, or u~til the well' .had been purged· for 4 hours, in . 

accordance with SOP CT0166-16 and SOP CT0166-15. To the extent possible, the pumping rates were 

110517/P 2-1 CT00357 



SWMU 12 
Draft MNA Report 

Revision: 0 
Date: December 2005 

Section: 2 
Page 2 of 3 

adjusted to prevent drawdown from exceeding 0.3 foot during purging. Immediately following the purging. 

process and before sampling, the temperature, pH, specific conductance, DO, ORP, and turbidity were 

measured and recorded on the groundwater sample log sheets. 

·AII 21 proposed groundwater samples were collected at SWMU 12 during Round 3 (See Table 2-2). All 

pertinent field data were recorded on a groundwa,ter sample log .sheet (see Appendix A.1.1). Monitoring 

. well 12MWT30 was sampled and approximately 100 milliliters (mL) was collected prior to the well drying 

out. The well was revisited the following day and was still dry .. See Figure 2-1 for all groundwater 

sampling locations. 

2.2,2 Surface Water Sampling 

Surface water samples were collected from· intermittent streams, drainage· ditches, and surface runoff 

locations in Round 3 throughout SWMU 12. All samples were collected at previously sampled locations 

which had been marked with· a labeled, wooden survey stake, and fluqrescent flagging to facilitate 

relocation of the sample locations. 

All eight proposed surface water samples were collected during Round 3. and were anaiyzed for select 

explosives (See Table 2-2). All pertinent field data, including water quality parameters, sampling methods, 

and locations were recorded on a surface water sample. log sheet (see Appendix A.1.2). See Figure '2-2 

for all surface water sampling locations. 

2.3 QUALITY CONTROL SAMPLES 

Quality assurance (QA)/quality control (QC) samples were generated and collected during sampling 

activities to monitor both field and laboratory procedures. The procedures for collecting these QAlQC 

'samples are detailed in the approved QAPP Addendum No 2. The QAlQC samples included field 

duplicates, equipment rinsate blanks, source water blanks, and temperature blanks. 

2.4 ' WATER LEVEL MEASUREMENTS AND AQUIFER TESTING 

2.4.1 Groundwater Level Measurements 

A complete synoptic round of water levels for all SMWU 12 groundwater wells was taken in Round 3. The 

synoptic water level measureme'nts were obtained within a 24 to 48 hour time period~ ,Measurements 

were taken with an electrical water level indicator (M~scope), using the top of the riser pipe as the 

• 

• 

reference point to deter~iriewater depth .tor monitoring ~ells and using a surveyed mark for staff gauge • 
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measurements. All measurements were taken in accordance with the specific SOP identified in the QAPP 

. Addendum No.2. A mark was placed at the top of the riser pipe to ensure. that measurements were taken 

from a consistent reference point.. Water level measurements and staff gauge measurements were 

recorded to the nearest 0.01 foot on groundwater level measurement forms, which are provided in 

Appendix A.3·ot.this document. Table 2-1 contains water level/elevation data . 

110517/P 2-3 CT00357 
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Top of Riser 

Well or Northing 
Ground or Reference 

Gauge 
Installation 

I;.asting (feet) Elevation Point 
(feet) 

Number 
Date (feet amsl) Elevation 

(feet amsl) 

MONITORING WELLS 

12MWT01 7/24/04 1312852.79 3026150.48 724.06 726.87 

12MWT02 7/25/04 1312701.31 3026218.56 723.57 725.64 

12MWT03 8/31/04 1312747.34 3026026.90 732.39 734.44 

12MWT04 9/10104 1312647.57 . 3026082.64 728.62 730.74 

12MWT05 9/8104 1312511.09 3026137.13 722.90 725.36 

12MWT06 8115/04 1311833.50 3026562.65 724.59 726.70 

• 12MWT07 8/27/04 1311707.13 3026615.62 726:03 . 728.40· 

12MWT08 7/25/04 . 1311609:35 3026660.10 726.73 728.83 

12MWT09 8/29/04 1311595.76 302658.0.09 725.78 728.00 

12MWT10 8111(04 1311456.81 3026649.95 723.84 726.68 

12MWT11 8114/04 1313014.33 3026776.15 738.45 740.79 

12MWT12 ·8/14/04 . . 1312972.30 3026791.19 739.51 741.66 

12MWT13 7/31/04 1313060.01 3026835.37 733.55 735.81 

12MWT14 8131/04 1312965.79 . 3026875.34 734.54 736.67 

12MWT15 8/31/04 1312876.08 3026906.85 734.40 736.74· 

12MWT16 8114/04 1312096.13. 3027182.94 743.63 745.97 

12MWT17 8/15/04 1312047.38 3027205.14 744.84 747.23 

12MWT18 8/27/04 1312114.82 3027253.63 743.93 745.94 
.. 

12MWT19 8128104 1312026.45 3027292.38 . 744.55 746.89 

12MWT20 9/1/04 1311919.40 3027337.61 744.40 746.56 

12MWT21 9/12104 1312878.00 3026436.50 735.16 737.72 

, 12MWT22 .9/11/04 1311937.84 3026901.94 737.50 739.74 • 12MWT23 8110/04 1311150.87 3027466.57 737.29 739.75 

~. 

12MWT24 8/10/04 1310974.75 3027184.02 738.28 740.60 ... 

Total 
Depth 

(feet bgS)(l) 

35.0 

29.0 

26.0 

25.0 

25.0 

24.0 

25.0 

24.0 

25.0 

25.0 

25.0 

25.0 

21.0 

26.0 

25.0 

25.0 

26.0 

26.0 

27.0 

.26.0 

25.0 

25.0 

31.0 

31.0 

TABLE 2-1 

MONITORING WELL CONSTRUCTION INFORMATION AND 
WATER LEVEL MEASUREMENTS FOR ROUNDS 1, 2, AND 3 

SWMU 12 (MINE FILL A) 
ROUND 3 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 3 

Screened Interval 

Water-Bearing 
Top· BoHom Top' BoHom ·Zone 

(feet bgs) (feet bgs) (feet amsl) (feet amsl) 

24.0<;> 34.00 700.06 690.06 'Puz 

18.00 28.00 705.57 695.57 Puz 

15.00 25.00. 717.39 707.39 Puz 

14.00· 24.00 714.62 704.62 Puz· 

14.00 24.00 . 708.90 698.90 Puz 

13.00 23.00 711.59 701:59 Puz 

14.00 24.00' 712.03 702.03 Puz 

13.00 23.00 713.73 703.73 Puz 

14.00 24.00 711.78 701.78 Puz 

14.00 24.00 709.84 699.84 Puz 

14.00 24.00 724.45 714.45 Puz 

14.00 24.00 725.51 715.51 Puz 

. 10.00 20.00 723.55 713.55 Puz 

15.00 25.00 719.54 709.54 Puz 

14.00 24.00 720.40 710.40 Puz 

14.00 24.00 729.63 719.63 . Puz 

. 15.00 25.00 729.84 719.84 Puz 

15.00 . 25.00 728.93 718.93 : Puz 

16.00 26.00 728.55 718.55 Puz 

15.00 25.00 729.40 719.40 . Puz 

14.00 24.00 721.16 711.16 Puz 

14.00 24.00 723.50 713.50 Puz 

20.00 30.00 717.29 707.29 Puz 
". 

20.00 30.00 718.28 708.28 Puz 

October 17, 2004 December 15, 2004 January 18, 2005 . May 18, 2005 

Round 1 Round 1 Round 2 Rpund 3 
-

Depth to Water Depth to . Water Depth to Water Depth to Water 
Water Elevation Water Elevation Water Elevation Water Elevation 

(feet btor) (feet amsl) (feet btor) (feet amsl) (feet btor) (fee~ amsl) (feet btor) (feet amsl) 

11.10 715.77 9.68 717.19 9.34 717.53 9.27 717.60 

10.02 715.62 8.63 717.01 8.32 717.32 8.25 717.39 

16.91 . 717.53 16.21 718.23 16.00 718.44 15.29 719.15 

14.94 715.80 13.67 717.07 13.35 717.39 13.29 717.45. 

10.12 715.24 8.72 716.64 8,41 716.95 8.41 716.95 

9.54' 717.16 10.51 716.19 10.75 715.95 10.18 716.52 

11.80 716.60 . 13.05 715.35 13.42 714.98 12.62 715.78 

12.03 716.80 13.05 715.78 13.19 . 715.64 12.71 716.12 

13.44 714.56 13.60 714.40 13.40 714.60 12.37 715.63 

15.17 711.51 14.67 712.01 14.19 712.49 13.17 713.51 

15.55 725.24 . 12.96 727.83 . 12.88 727.91 13.01 727.78 

13.03 728.63 10.61 731.05 9.95 731.71 10.18 731.48 

8.21 727.60 5.30 730.51 4.63 731:18 4.83 730.98 

19.51 717.16 20.05 716.62 20.75 715.92 . 21.28 715.39 

16.32 720.42 18.52 718.22 19.17 717.57 18.24 718.50 
I 

20.97 725.00 21.95 724.02 22.13 723.84 21.62 724.35 

22.79 724.44 24.11 . 723.12 24,.63 722.60 23.73 723.50 

21.55 724.39 22.61 723.33 23:06 722.88 . 22.68 723.26 

25.83 721.06 27.06 719.83 27.77 719.12 27.68 719.21 

23.86 722.70 24.97 721.59 25.35 721.21 25.45 721.11 , 

21.42 716.30 19.92 717.80 19.54 718.18 . 19.46 718~26 

·16.56 723.18 17.40 722.34 17.71 722.03 17.10 722.64 
. . 

. 27.20 712.55 28.22 711.53 28.65 711.10 21.89 717.86 

32.07 708.53 32.38 708.22 32i34 708.26 32.35 708.25 
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Top of Riser 

Well or Ground or Reference 

Gauge 
Installation Northing 

Easting (feet) Elevation Point 
Date (feet) 

Number (feet amsl) Elevation 
(feet amsl) , 

12MWT24A 8/16/04 1310968.91 3027192.97 737.99 740.53 

12MWT25 9/12/04 1313924.59 3026269.42 746.55 7:48.66 

12MWT26 9/12/04 1313638 .. 57 3025981.12 741.64 743.72 

12MWT27 9/2/04 1313736.63 3026477.23 738.42 740.52 

12MWT28 8/30/04 1313506.96 3026352.09 743.27 745.53 

12MWT29 9/10/04 1312653.54 3026079.78 .729.13 731.23 

12MWT30 8/29/04 1311604.34 3026576.32 725.67 727.59 

12MWT31 8/30/04 1312970.99 3026872.87 734.55 736.75 

12MWT32 9/1/04 1312015.49 3027297.24 744.51 747.44 .' 
12MWT33 9/2/04 1313725.86 3026481.26 738.32 740.49 

12MWT34 8/13/04 1310967.35 3027183.73 738.02 740.52 . 

12MWT35 8/27/04 1312711.38 3027111.95 .732.17 734.64 

12MWT36 8/27/04 1312466.54 .3027186.16 736.51 738.63 

12MWT37 7/29/04 1311630.57 3027496.41 736.35 738.77 

12MWT38 9/11/04 1312353.89 3026531.17 726.05 728.03 

12MWT39 7/30/04 1311015.63 3027662.97 735.33 737.64 

12MWT40 8/12/04 1310616.56 3027037.67 . 725.37 727.50 

12MWT41 10/27/04 1310642.00 ·3026376.75 621.30 622.97 

12MWT42 9/1104 1312364.70 3026127'.28 717.93 720.22 

12MWT43 11/12/04 1310955.52 t3026125.55 677.03 679.01 

12MWT44 10/27/04 1310276.64 ,3026617.87 624.81 626.69 

12MWT45 10/29/04 1313384.30 3027614.01 688.37 691.07 

12MWT46 10/30/04 1312828.63 3027864.12 673.31 675.67. 

• 12MWT47 10/31/04 1312455.99 .3028025.00 660.79 663.12 

12MWT48 11/9/04" 1312052.61 .3028122.50 647.84 650.05 

Total 
Depth 

(feet bgS)(l) 

54.0 

26.0 

25.0 

26.0 

26.0 

89.0 

90.5 . 

89.0 

100.0 

95.0 

87.0 

27.0 

26.0 

25.0 

25.0 

35.0 

29.0 

35;0 

29.0 

81.0 

'35.5 

25.0 

24.5 

25.0 

30.0 

TABLE 2-1 

MONITORING WELL CONSTRUCTION INFORMATION AND 
WATER LEVEL MEASUREMENTS FOR ROUNDS 1, 2, AND 3 

SWMU 12 (MINE FILL A) 
ROUND 3 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 3 . 

Screened Interval 

Water-Bearing 
Top Bottom Top Bottom Zone 

(feet bgs) (feet bgs) (feet amsl) (feet amsl) 

44.00 54.00 693.99 683.99 Puz 

·15.00 25.00 731.55 721.55 Puz 

14.00 24.00 727.64 717.64 Puz 

15.00 25.00 723.42 713.42 Puz 

15,00 25.00 728.27 718.27 Puz 

70.00 88.00 659.13 641.13 Pmz 

70.00 90.00 655.67 635.67 Pmz 
/ 

.68.00 88.00 666.55 646.55 Pmz 

79.00 99.00 665.51 645.51 Pmz 

74.00 94.00 664.32 644.32 Pmz 

76.00 86.00 662.02 652.02 Pmz 

16.00 26.00 716.17 706.17 Puz· 

15.00 25.00 721.51 711.51 Puz 

14.00 24.00 722.35 712.35 Puz 

14.00 24.00 712.05 702.05 Puz 

24.00 34.00 711.33 701.33 Puz 

18:00 28.00 707.37 697.37 Puz 

24.00 ·34.00 597.30 587.30 Mgd 

13.00 28.00 704.93 689.93 Puz 

65.00 80.00 612.03 597.03 Plz 

25.00 35.00 599.81 589.81 Mgd 

. 14.00 24.00 674.37 664;37' Pmz 

14.00 . 24.00 659.31 649.31 p'mz 

14.00 24.00 646.79 636.79 Pmz 

19.00 29.00 628.84 618.84 Pmz 
-

October 17, 2004 DecembE1r 15,2004 January 18, 2005 May 18, 2005 

Round 1 Round 1 Round 2 Round 3 

Depth to Water Depth to Water Depth to Water Depth to Water 
Water Elevation Water Elevation Water Elevation Water Elevation 

(feet btor) (feet amsl) (feet btor) (feet amsl) (feet btor) (feet amsl) (feet btor) (feet amsl) 

34.68 705.85 35.00 705.53 35.23 705.30 34.93 705.60 

17.80 730.86 17.35 731.31 17.35 731.31 16.55 732.11 

10.56 733.16 10.91 732.81 11.01 732.71· 10.02 733.70 

10.96. 729.56 9.35 731.17 9.24. 731.28 9.18 . 731.34 

12.96 732.57 12.78 732.75 12.78 732.75 11.8 733.73 

59.97 671.26 61.20 670':03 61.34 669.89 59.83 671.40 
-

92.71 634.88 . 92.74 634.85 92.69 634:90 . 92.56 635.03 

85.17 651.58 68~86 667.89 68.72 668.03 67.87 668.88 

68.55 678.89 85.93 661.51 86.11 661.33 84.75 662.69 

44.99 695.50 42.44 698.05 41.80 698.69 41.34 699.15 

88.42 652.10 88.32 652.20 88.12 652.40 87.98 652.54 

12.33 722.31 12.53 722.11 12.70 721.94 12.11 722.53 I 

13.15 725.48 14.19 724.44 14.58 724~05 14.12 724.51 
I 

22.20 716.~7 25.74 713.03 . 26.24· 712.53 25.98 712.79 I 

10.03 718.00 10.64 717.39 10.63 717.40 . 9.69 718.34 

35.83 701.81 36.05 701.59 35.82 701.82 35.56 702.08 

22,23 705.27 23.11 704.39 23.18 704;32 23.04 704.46 

NA NA 20.33 602.64 20.42 602.55 19.75 603.22 

15.03 705.19 13.02 707.20 12.13 708.09 11.69 708.53 

I 

NA NA 78.15 600.86 78.56· 600.45 78.19 600.82 

NA NA 26.25 600.44 26.58 600.11 26.14 600.55 , 
NA . NA 17.07 674.00 16.03 675.04 15.62 675.45 

NA NA 16.07 659.60 16.02 659.65 15.80 659.87 

NA NA 12.85 650.27 12.67 650.45 14.00 649.12 

NA NA 30.50 619.55 30.41 619.64 30.36 619.69 .. 
-- - --- --
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Well or Northing 
Ground 

Gauge 
Installation . 

Easting (feet) Elevation 
Date (feet) 

Number (feet amsl) 

12MWT49 11/10/04 1310956.27 . 3028138.17 616.96 

12MWT50 10/29/04 1310582.27 3028100.87 606.85 

WES-7-1-81 . 1309481.87 3026477.49 628.95 -

WES-7-2-81 1309501.85 3026589.93 601.72 -

WES-7-3-81 - 1309677.40· 3026457.16 596.22 

WES-7-4-81 1309586.54 3026531.10 595.22 -

WES-7-5-81 - 1309640.94 3026503.16 593.50 

STAFF GAUGES 

12SG01 10/14/04 1313149.25 3026817.59 . NA 

12SG02 10/14/04 1312731.07 3027125.37 NA 

12SG03 10/14/04 1312335.43 3027317.19 NA 

12SG04 10/14/04 1311657.15 3027481.28 NA 

12SG05 10/14/04 1310844.41 3026971.44 NA 

12SGO'6 10/14/04 1312141.14 3026445.52 . NA 

12SG07 10/14/04 1312447.98 3026302.90 NA 

12SG08 10/14/04 1316378.17 3028951.05 NA 

12SG09 10/14/04 1308584.68 ,;3028722.93 NA 

12SG10 10/14/04 1307698.34 3029600.29 NA 

12SG11 10/14/04 1305640.98 3027744.30 NA 

12SG12 10/14/04 1308475.83 3027438.49 . NA 

. Notes: 

1 = Total depth of boring, total depth of well may be less. 
amsl = Above mean sea level (NAVD88). 
bgs = Below ground surface. 
btor = Below top of riser/reference point. 
Mgd = Mississippian (Glen Dean) aquifer 

Top of Riser 
or Reference 

Point 
Elevation 

(feet amsl) 

619.25 

609.01 

631.95 
, 

604.72 

599.22 

598.22 

596.50 

730.97 

731.64 

735.03 

736.72 

724.28 

' 713.38 

713.45 

668.56 

529.35 

517.21 

513.47 

538.45 

TABLE 2-1 

MONITORING WEL.L CONSTRUCTION INFORMATION AND 
WATER LEVEL MEASUREMENTS FOR ROUNDS 1, 2, ANI:.) 3 

SWMU 12 (MINE FILL A) 
ROUND 3 

NSWCCRANE 
CRANE, INDIANA 

PAGE30F3 

Screened Interval 

Total 
Depth 

Top Bottom Top Bottom 
(feet bgS)(l) 

(feet bgs) (feet bgs) (feet amsl) (feet amsl) 

30.0 19.00 29.00 . 597.96 587.96 

35.0 24.00 34.00 582.85 572.85 

41.5 27.02 . 36.20 601.93 592.75 

35.0 20.27 . 29.62 581.45 572.10 

38.0 23.40 32.72 572.82 563.50 

39.0 24.31 33.64 570.91 561.58 

39.0 24.30 33.65 569.20 559.85 

NA NA NA. NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA . 

NA NA NA NA NA ,. 

NA ·NA NA NA NA 

NA NA . NA NA NA 

NA . NA NA NA ·.NA 

NA NA NA NA .NA 
--- -

NA = Not applicable. 
NAVD = North American Vertical Datum 
Plz = Lower Pennsylvanian water-bearing zone 
Puz = Upper Pen'nsylvanianwater-bearing zone 

Water-Bearing 
Zone 

Mgd 

Mgd 

. Plz 

Mgd 

Mgd 

Mgd 

Mgd 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

October 17, 2004 December 15, 2004 January 18,2005 May 18, 2005 

Round 1 Round 1 Round 2 Round 3 

Depth to Water Depth to Water Depth to Water Depth to Water 
Water Elevation Water Elevation Water Elevation Water Elevation 

(feet btor) (feet amsl) (feet btor) (feet amsl) (feet btor) (feet amsl) (feet btor) (feet amsl) 

NA NA 30.03 589.22 25.66 593.59 26.24 593.01 

NA NA DRY NA 35.34 573.67 34.76 574.25 

NA NA NA. NA 20.41 611.54 19.86 612.09 

NA NA NA NA 34.26 570.46 33.93 570.79 

NA NA NA NA 28.82 570.40 27.11 572.11 

NA .NA NA NA 26.53 571.69 26.23 571.99 

NA NA NA NA 24.25 572.25 23.98 572.52 

NA NA 3.19 NA Dry NA Dry NA 

NA NA Dry NA Dry NA Dry NA 

NA NA ·1.87 NA Dry NA 1.92 733.11 
, 

NA NA 4.50 NA D'ry NA 4.11 732.61 

NA NA Dry NA Dry NA Dry NA 

NA. NA . 3.75 NA' 3.95 NA Dry. NA 

NA NA 4.28 NA 4.26 NA 4.27 709.18 

NA NA 5.05 NA 5;23 NA 5.74 662.82 

NA NA 17.24 NA 17AO NA 17.40 511.95 

NA NA 14.58 NA 14.69 NA 14.69 502.52 

NA NA 20.00 NA 19.94 NA 19.90 493.57 

NA NA 6.02 NA 6.'05 NA 6.06 532.39 . 
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TABLE 2-2 

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES 
SWMU 12 - MINE FILL A 

ROUND 3 
NSWCCRANE 

. CRANE, INDIANA 

Sample 
Number 

Groundwater (Roimd3) 
12GWT0303 
12GWT0603 
12GWT09b3 
12GWT1003· 
12GWT1103 
12GWT1203 
12GWT1603 
12GWT1703 
12GWT1803 

.12GWT2003 
12GWT2203 
12GWT2303 
12GWT2803 
12GWT3001 
12GWT3103 
12GWT3203 
12GWT3603 
12GWT3803 
12GWT4103 
12GWT4203 
12GWT4703 
GWTOTALS 
Surface Water (Round 3) 
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x 
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x 
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x 
x 
x 
x 
x 
x 
x 
21 

12SW0903 X 
. 12SW1103 X 

12SW1403 X 
12SW2403 X 
12SW2503 X 
12SW2703 X 
12SW3102 X 
12SW3402 X 
SWTOTALS 8 

Analytical Fraction 

Explosives 
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X = Sample was collected as proposed. 
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3.0 DATA PRESENTATION 

SWMU 12 
Draft MNA Report 

Revision: 0 
Date: December 2005 

Section: 3 
Page 1 of 3 

This section pres~nts the analytical results for groundwater and surface water sampling conducted in 

Round 3 'at. SMWU 12 (see Tables 3-1 to 3-8). Analytical results for Rounds 1 through 2 are also 

provided to support data evaluation which is discussed in Section 4. Appendix D contains a summary of 

analytical results for groundwater and surface w'ater samples collected in Round 3 . 
...... . ~ ... 

As stated previously, the SWMU 12,RFI indicated that explosives contamination remains in soil around 

SWMU 12 buildings and explosives have migrated to groundwater and surface water. RDX was identified 

as the most frequently detected explosive in groundwater and surface water~ As a result, RDXis being 

'considered as a parent compound for evaluating the effectiveness of natural attenuation at SWMU 12. 
, . " 

Over, time, natural attenuation will reduce the mass or concentration of these contaminants in soil and 

groundwater and the parent compounds will decompose in stages to other well-defined intermediate 

products. In the case of RDX, it will degrade to give the nitroso derivatives hexahydro-1-nitroso-3,5-

dinitro-1,3,5-triazi~e (~NX), hexahydro-1,3-dinitr~so-5"nitrb-1,3,5-triazine (DNX) and hexahydro-1,3,5-

, trinitroso-1,3,5-triazine (TNX). As' a result;, the presentation and interpretation of analytical results in 

'Sections 3 and 4 for SWMU12 monitoring will focus on RDX and its associated degradation products . 

3.1 GROUNDWATER DATA 

Groundwater analytical results for Rounds 1 through 3 at SWMU 12 are presented in Tables 3-1 through 

3-6 for select monitoring well locations in the Upper and Middle Pennsylvanian, and the Mississippian 

, Glen Dean Water Bearing Zones. These tables show a listing of concentrations for explosives, explosive 

, degradation products, and miscellaneous Held parameters, along with descriptive statistics for Round 4. 

Concentrations are presented in micrograms per liter (IJg/L) and data validation qualifiers, as applicable. 

Due to the staggered nature of the groundwater samplirig, not all wells were sampled in each of the three 

rounds of sampling. , 

3.1.1 Upper Pennsylvania Water Bearing Zone (Puz) 

Monitoring results for Round 3 groundwater sampling at the Puz monitoring wells is presented in Table 

3-1. As shown in Table 3-1, explosives were detected at wells 12MWT06,12MWT09, 12MWT10, 

12MWT11, 12MWT16, 12MWT17,12MWT18; 12MWT20, 12MWT22, 12MWT38, and 12MWT42. No 

explosives were detected at wells 12MWT03and 12MWT28. Well location 12MWT28 is considered to be 

',upgradient of SWMU '12. Analytical data was not available for DNX, MNX, and TNX in Round 4 because 

,groundwater samples were not analyzed for these parameters. 

110519/P 3-1 CT00357 
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Table 3-2 presents descriptive statistics for monitoring results from Round 3 and indicates that RDX and· 

HMX were the most frequently detected explosives in Round 3. The concentrations of RDX ranged from 

4.2 micrograms per liter (lJg/L) at 12MWT20 to 6,500 IJg/Lat 12MWT16. High RDX concentrations were 

also. detected at wells 12MWT06 (5,000 IJg/L) and 12MWT11 (4,100 jJg/L).Groundwater concentrations 

of HMX ranged from 0.64 1J9/L at 12MWT38 to 450 IJglL at 12MWT16. Several other explosives were 
. . 

also detected at monitoring wells 12MWT06, 12MWT09, 12MWT11, 12MWT16, and 12MWT22, but on a 

less frequent basis. These additional explosives included 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 

2,4,6~trnitrotoluene· (TNT), 2,4-diamino-6-nitrotoluene, 2,4-dinitrotoluene,· 2,6-dinitrotoluene, 

2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 3,5-dinitroaniline, and 4-amino-2;6-dinitrotolliene . 

. If is important to note that all target explosives were reported as non-detect at well 12MWT16 in Round 3. 

These results are questionable because there were positive detections of several explosives reported in 
. . 

Rounds 1 and 2. Conversely, well 12MWT32, located in the middle Pennsylvania Water Searing Zone 

. (Pmz), exhibited several cases of detections for explosives in Round 3, subsequent to reporting non­

detections for all explosives in Rounds. 1 and 2. When the results for Round3 at well 12MWT32 are 

switched with the Hound 3 results for ~ 2MWT32, the concentration values for both wells relative to results 

for Rounds 1 and 2 appear reasonable because the concentrations are rendered consistent from round to 

round within each well. It appears that the Round 3 sample results for 12MWT16 and 12MWT32.were 

somehow switched. Assuming this was the case, concentration values for explosives in Round 3 at wells 

12MWT16 and 12MWT32 were switched in Tables 3-1 and 3c3. 

3.1.2 Middle Pennsylvania Water Bearing Zone (Pmz) 

Monitoring· results for sampling at the Lower Pennsylvanian Water Searing Zone (Pmz) wells are 

presented in Table 3-3. Table 3-4 shows descriptive statistics for Round 4 detections and field 

parameters. In Round 4, there was only one detection for explosives and no· detections of degradation 

products. The explosive 2-nitrotoluene· was .detected at well 12MWT30 (3.2 IJg/L). As indicated in 

Section 3.1.1, an apparent sample switch occurred in Round 3 for samples collected at wells 12MWT16 

(Puz) and 12MWT32 (Pmz). The analytical results for explosives presented in Table 3-3 for well 

12MWT32 are the concentrations switched with well 12MWT1.6 (Table 3-1). 

3.1.3 Mississippi Glen Dean Water Bearing Zone (Mgd) 

~ Monitoring rE)sults for sampling conducted in the Mississippian Glen Dean (Mgd) water bearing zone in 

Round 3 are presented in Table 3-5. In Round 3, there were no detections of explosives or degradation 

110519/P 3-2 CT00357 
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product~. Through Rouhd 3 .there have been no positive detectioils ~f explosives. . A summary of 

descriptive statistics for Round 3 field parameters is presented. in Table 3-6. 

3.2 SURFACE W.ATER DATA 

. Surface water analytical results for Round 3 are presented in Table 3-7, along with a statistical summary 
) 

iri Table 3-8: In Round 3, there. were several detections of explosives; however, no detections of RDX 

. degradation products. The most frequently detected explosives were RDX and HMX .. RDX was detected 
. . 

in all downgradient surface water samples with concentrations ranging from 0.28 IJg/L at 12SW2T to 

99 IJg/L at 12SW34. HMX was detected in five of the seven downgradient locations with concentrations 

ranging from 2 IJg/L at 12SW11 to 35 IJg/L at 12SW34. 

Several other explosives were detected in Round 3 surface water samples .. For example, the explosive 

4-amino-2,6-dinitrotoluene was detected in five downgradient locations at concentrations ranging from 

0.411Jg/L at 12SW24 to 51 IJglL at 12SW3.1.The other explosives detected in Round30n a le.ss 

frequent basis and generally at low concentrations were 1,3,5-trinitrotoluene, 2,4,6-trinitrotoluene, 

2,4-dinitrotoluene, and 2-amino-4,6-dinitrotoluene . 

110519/P 3-3 CT00357 
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LOCATION 12MWT03 

. TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED; FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER 

ROUNDS 1 THROUG.., 3 IN THE 
UPPER PENNSYLVANIAN WATER BEARING ZONE 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF 6 

12MWT06 
SAMPLING ROUND . 1 I 2 I 3 I 4 I 51 6 I 7 I 8 I 9 1 I 2 I 3 I 4 I 5 I 61 

PARAMETER 
Eneraetics (ugll) 

1,3,5-TRINITROBENZENE 
l,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6cNITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOl:.UENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMINO-2,6~DINITROTOLUENE 

4-NITROTOLUENE 
DNX 
HMX' 
MNX 
NITROBENZENE 
RDX 
TETRYL 
TNX 
Field Parameters (as indicated) 

DISSOLVED OXYGEN (mg/L) 

DATE 

OXIDATION REDUCTION POTENTIAL (MV) 
PHiS.U,) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (OC) 
TURBIDITY (f<.ITJ.J) 
Miscellaneous Parameters (mgll) 
AMMONIA-N· 
NITRITEINITRATE-N 

09/27/041 03/03/05 I OS/22/05 I I I I I I 

027 U 0284 U 0.264 U 
0.27 U 0284 U 0.264 U 
0.27 U 0.284 U 0.264 U 
0.27 U 0284 U 
0.27 U 0.284 U 0.264 U 
0.27 U 0.284 U 
0_27 U 0.284 U 0.264 U 
0_27 U 0.284 U 0.264 U 
0.27 U 0.284 U 0.264 U 
0.27 U 0.284 U 
0.27 U 0.284 U 0.264 U 

0.532 U 0.568 U 
0.27 U 0.284 U 0.264 U 
0_27 U 0_284 U 0.264 U 
0.27 U 0.284 U 
0.27 U 0.284 U 0.264 U 
0.27 U 0.284 U 
0.27 U 0.284 U 0_264 U 
0.27 U. 0.284 U 0_264 .U 
0.27 U 0.284 U 0_264 U 
0.27 U 0.284. U 

2.66 12.29 3.32 
13.9 26 66 
7.25 6.32 6.07 
1.638 1.425 1.205 
14:58 12.55 16.3 
303 7.71 290 

()9/14/04 I 02121/05 I OS/21/05 I I I I 

16 19 15 
8 8.9 7.4 

160 170 140 
4:9 J 7.8 J 
2.4 J 0~24 U 0_269 U 

0.255 U 0_24 ·u 
9_8 J 0.24 U 12 
32 J 40 J 68 

0.255 U 0.24 U 0_269 U 
4.6 9.4 

.0.255 U 0.24 U 0.269 U 
051 .U 0.48 U 
34 53 62 . J 

0.255 U 5.8 . J 0.269 U 
1.6 J 1.9 J 
400 530 420 
23 30 

0_255 . U 0.24 .U 0.269 U 
6300 J 7200 5000 
0.255 U 024 U 0.269 U 
0.255 U 0.74 J 

5.67 3.51 ·1.27 
65 91 253.7 

5_85 5.2. 4.17 
.. 0.282 0.265 0.317 

17_35 11.39 13.69 
0.75 0.28 0.1 

12MWT09 
7 I 8 I 9 1 1- 2 I 3 14151 6 I 7 I • I 9 

I .. I .09/10/04 I 03/02105 I OS/21/05 I I I I I I 

0.264 U 0.271 U 0.25 U 
0.264· U 0.271 U 0.25 U 
0.264 U 0.271 U 0.25 U 
0.264 U 0_271 U 
0.264 U 0.271 . U 0.25 U 
0_264· U .0.271 U 
0.264 U 0.34 J 025 U 

5.4 J 4 J 4 J 
0.264 U 0.271 U 0_25 U 
0.264 U 0.271 U 
0.264 U 0.271 U 0.25 U 
0.528 U 0_542 U: 

7.3 5.2 4.6 
0.264 U 0.271 U 0.25 U 
0.264 U 0.271 U 

65 64 52 
0.264 U 0.33 J 
0_264 U 0.271 U 0.25 U 
480 J . 510 370 I 

0.264 U 0.271, . U 0_25 U 
0.264 U 0.271 U 

4.61 5.57 0.99 
140. 370.2 . 375 
5.04 4.25 4.26 

0.403. 0.313 0.257 
18.78 10.31 14.69 
6_99 2.31 3.3 
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LOCATION 12MWT10 

. TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED,FIELD PARAMETERS, 
AND MISCElLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER 

ROUNDS 1 THROUGH 3 IN THE 
UPPER PENNSYlVANIAN WATER BEARING ZONE 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F6 

12MWT11 
SAMPLING ROUND 1 I 2 I 3 I 4 I 5 I 61 71 8' I 9 1 I 2 I 3 14151 6 I 7 I 

/ DATE 09/25/04 J~2107105 LJ)!)/19/05 I 
PARAMETER 
Energetics (ugll) 

- -
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2 4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6"DIAMINO-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5~DINITROANllINE 

3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMINO-2;6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX. 
HMX 
MNX 
NITROBENZENE 
RDX' 
TETRYL 
TNX 
Field Parameters (as indicated) 
DISSOL VEDOXYGEN (mg/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (OC) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mgll) 
AMMONIA-N 
NITRITEINITRATE-N 

0.27 
0.27 
0.27 
0.27 
0.27 
0.27 

. 0.27 
0.27 
0.27 
0.27 
0.27 

0.538 
0.27 
0.27 
0.27 
6.6 

0.39 
0.27 
22 

0.27 
0.27 

4.78 
149 
4.64. 

0.724 
17;5 
4.1 

U 0.264 U 0.248 U 
U 0.264 U 0.248 U 
U 0.264 U 0.248 , U 
U 0.264 U 
U 0.264 U 0.248 U 
U 0.264. U 
U 0.264 U 0.248 U 
U 0.264 U 0.248 U 
U 0.264 U 0.248 U 
U 0.264 U 
U 0.264 U 0.248 U 
U 0.528 U 
U 0.264 U 0.248 U 
U 0.264 U 0.248 U 
U 0.264 U 

7.6 J 5.8 
J 0.33 J 
U 0.264 U 0.248 U 

30 33 
U 0.264 U 0.248 U 
U 0.264 . U 

5.26 0.58 
'387 354 
4.5. 3.83 

0.57 0.587 
12.1 15.02 

--L-_2 -~ 
0.35 

L I L_I I Q9/13!O~_L02l22105 I 05/19£05 J .. I I I I 

110 110 99 
4 6.3 7.5 

110 110 110 
69 J 75 J 
2.8 J 0.24 U 0.264 U 

0.266 U 0.24 .U 
8.1 J 0.24 U 11 
39 J 31 J 52 J 

0.45 J 0.24, U 0.264 U 
11 12 J 

0.266 U 0.24 U 0.264 U 
0.532 U 0.48 U 

78 J 43 41 
0.266 U 0.24 U 4.1 R 
0.266 U . 1.9 J 
490 530 430 
10 J . 2.4 J 

0.266 U 0.24 U 0.264 U 
3900 J 4900 4100 
0.266 U 0.24 U 0.264 U 
0.266 U 11 J 

1.63 1.71 1.4 
190 243.7. 343.5 
3.08 3.89 . 3:96 

0.299 0.197 0.249 
20.89 10.33 17.1 ' 

-_.- 0.5 0.21._ 2.4 
-----'-----

., 
12MWT1.2 

iI . I 9 1 I 2 I . 3 .1 4 I 5 I 6 1.7 I 8 I 9 

I 09/14/04 I 02122105 I 05/19/05' I I I I I 1 

0.26 U 0.24 U 0.269 U 
0.26 U 0.24 U 0.269 U 

1.4 2.9 ; 0.32 J 
0.67 J 0.24 U 
0.26 U 0.24 U 0.269 U 
0.26 U 0.24 U 
0.29 j 0.24 U 0.269 U 

6.1 J 5.3 J 4.2 J 
0.26 U 0.24 U 0.269 U 
0.91 J 0.92 J 
0.26 U 1.6 J 0.269 U 
0.52 U 0.48 U 

6.9 6.4 4.2 
0.26 U 0.24 U 0.269 U 

1.3 J 0.36 J 
120 89 J 98 
7.8 4.8 

0.26 U 0.24 U 0.269 U 
480 J 380 . 390 . 

0.26 U 0.24 U 0.269 U 
0.26 U 0.54 J. 

0.97 1.76 1.47 
, 

72 56 189.7 
6.12 6.08 6:05 

0.683 0.607 0.79 
18.58 10.82 22.38 
0.35 0.71 6.8 
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LOCATION 
SAMPLING ROUND. 

- . ~ , 

PARAMETER 
EnerQetics (ug/l) 

l,3,5-TRINITROBENZENE 
l,3-DINITROBENZENE 
24,6-TRINITROTOLUENE 

. 2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE 
2,6-DINITROTOLUENE 

. 2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
35-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY . 
4~AMINO-2,6-DINITROTOLUENE 

4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
RDX 
TETRYL 
TNX 
Field Parameters (as indicated) Field P 'dicated) 

DISSOLVED OXYGEN (mo/l) 

DATE 

OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U') 

SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE(OC) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mglL) 
AMMONIA-N .. 

. 'NITRITEINITRATE-N 

12MWT16 

TABLE 3-1 

. SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER 

ROUNDS 1 THROUGH 3 IN THE 
UPPER PENNSYLVANIA WATER BEARING ZONE 

NSWCCRANE 
CRANE, INDIANA 

PAGE30F6 

12MWT17 
1 . L 2 I 3 14 1 5 1 6 1 7 1 8 1 9 1 1 2 1 3 141 5 1 6 1 7 1 819 

09/12104 I 02116/05 I OS/22/05 I I 1 1 . 1 I 09/11/04 I 02122105 I. 05/19/05 I I. I I I I· 
" 

1.1 J 1.3 J 2.4 J 0.66 J 0.82 J .0.74 J 
0.271 U 0.245 U 0.25 U. 0.43 J 0.34 J 0.266 U 
0.271 U 8.2 10 0.255 UJ 2.3 2.2 

1.6 J 1.8 . J. 0.57.J 1.4 J 
0.271 U 0.3 J 0.32 J 0.255 UJ .0.258 U 0.3 J 
0.271 U 0.245 U 0.255 UJ 0.258 U 

1.8 1.7. J 1.9 0.82 J 1.6· 12 J 
76 .100 J 120 J : 14 J 30 J 12· J 

0.271 U 0.245 U 0.25 U. 0.255 UJ 0.258 U 0.266 U· 

0.271· U 5.8· 0.78 J 1.6 
0.68 J 0.245 U 0.25 U 0.255 UJ 0.258 U 0.266· U 

0.542 U 0.49 U 0.51 UJ 0:515 U. 
160 190 210 25 J 43· 41 

0.271 U 0.245 U 0.25 U 0.255 UJ 0.258 U 0.266 U 
22 18 ·3.7 J 6.1 . 

370 400 450 76 J 130 110 J 
250 200 ·44 J . 79 

0.271. U 0.245 U 0.25 U 0.255 UJ· 0.258 U 0.266 U 
6300· J 7400 6500 1600 J 2600 2000 
0.271 U 0.245 . U . 0.25 U 0.255 UJ ·0.258 U b.266 U 

7:8 6.2 1.3 J 2 

4.79 4.49 4.27 6.05 8.3 8.54 
54 lOlA 246.5 144 131 ·249.9 

K05 6.25 4.27 5.43 5.88 4.72. 
0.616 0.336 0.337 1.212 0.592 0.621 
15:52 15.02 16.89· 19.24 13.02 15.88 
512 144 31 226 131 29 

12MWT18 
1 I 2 I 3 14151617181 9 

09/26/04 I~ 03/03/05 1 OS/22/05 J I I I I I I 

0.27 U 0.25 U 0.252 U 
0.27 U 0.28 J 0.252 U 
0.27 U 0.25 U 0.252 U 
0.27 U 0.25 U 
0.27 U 0.25 U 0.252 U 
0.27 U 0.25 U 
0.27 U 0.25 U 0.252 U 
0.27· U 0.25 U 0.252 U 
0.27 U 0.25 U 0.252 U 
0.27. U 0.25 U 
0.27 U. 0.25 U 0.252 U 

0.538 U 0.5 U 
0.27 U 0.25 U 0.252 U 
0.27 U 0.25 U 0.252 U 
0.27 U .0.25 U 
0.48 J l' .. J 0.92 
0.27 U 0.25 U 
0.27 U 0.25 U 0.252 U 
20 32 24 

0.27 U 0.25 .u 0~252 U 
0.27 U 0.25 U , 

2.38 19.36 . 0.38 
41 376.6 . 14.9 

.4.95 4.13 ·4.58 

2.472 2.132 1.457 
17 12.75 14.9 
15 26.4 ' 40 
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LOCATION 
SAMPLING ROUND 

PARAMETER 
Energetics (uglL) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE 
2;6~DINITROTOLUENE . 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
RDX 
TETRYL 
TNX 
Field Parameters (as indicated) 
DISSOLVED OXYGEN (mg/L) 

DATE 

( 

OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.)· 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (DC) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mgll) 
AMMONIA-N 

INITRITEINITRATE-N 

12MWT20 

TABLE 3-1 . 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER 

ROUNDS 1 THROUGH 3 IN THE 
UPPER PENNSYLVANI~N WATER BEARING ZONE 

NSWCCRANE 
CRANE, INDIANA 

pAGE40F6 

12MWT22 
1 I 2 I 3 . J 4 I 51 6 I 7 I a I 9 1 I 2 I 3 1415161 

09/27/04 I 0;207/05 I· 05/22105 I I I I I I 10/10/04 I 02121105 I 05/21/05 I I I I 

0.245 U 0.238 U 0.258 U 2.6 0.24 U 0.255 U 
0.245.U 0.238 U 0.258 U 0.49 J 0.24 U 0.255 U 
0.245 U 0.238 U 0.258 U 96 0.26 J 0.255 U 
0.245 U 0.238 U 2.3 J 0.48 J 
0.245U 0.238 U 0.258 U 0.73 0.24 U 0.255 U 
0.245 U 0.238 U 0.266 U 0.24 U 
0.245 U' 0.238 U 0.258 U 2 0.24. U 0.255 U 
0.245 U 0:238 U 0.258 U 5.9 0.24 U 0.255 U 
0.245 U 0.238 U .0.258 U '0.266 U 0.24 U 0.255 U 
0.245 U' . 0.238 U 0.63 J' 0.24 U 
0.245 U 0.238 U 0.258 U 0.266 U 0.24 U 0,255 U 

0.49 U 0.475 U 0.532 U 0.48 U 
0.245 U 0.238 U 9;6 0.62 0.255 U 
0.245U. 0.238 U 0.258 U 0.266 . U 0.24 U 0.255 U 
0.245 U 0.238 U 0.266 . U 0.24 U 
0.245 U 0.238 U 0.258 U 32 5 3.7 
0.245 U . 0.238 U 0.81 0.43 J 
0.245 U 0.238 U 0.266 U 0.24 U 0.255 U 

1.4 3.1 4.2 590 34 26 
0.245 U 0.238 U 0.258 U 0.266 . U 0;24 U 0.255 U 
0.245 U 0.238 U 0.266 U 

.. 
0.24 U 

2.5 4:26 0.47 6.02 6.1 . 5.84 
89.5 45.4 365 365.3 182.1 290.6 
5.35 5.25 4.84 5.27 . 5.61 5.65 

2,095 1.6'96 1.783 0.448 0.186 0.1'72 
18.4 12.07 17.33 15.13 12.51 13.54 

1 0.8 3.8 - 7.79 9.66 73 

I 0.18 I 0.2 I I I. I I 0.005 UJ I 0.Q1 UJ I I I 
I 0.6J l_0.97 ._ I 

._- I I I I I I I 0.63 LO.19 I I I I I 

12MWT23 

7 I at 9 1 I .' 2 I 3 I 4 I 5 I 61 7 I a I 9 

I I 09/10/04 I 02/20/05 105/21/05 I I I I I I 

0.258 U 0.24U 0.275 U 
0,258 U 0.24 U' 0.275 U 
0.258 U 0.24 U 0.275 U 
0:258 U 0.24 U 
0.258 U 0.24 U 0.275 U 
0.258 U 0.24 U 

.0.258 U 0.24 U 0.275 U 
0.258 U 0.24 U 0.275 U 
0.258 U 0.24.U 0.275 U 
0.258 U 0.24.U 
0.258 U 0.24 U 0.275 U 

. 0.515 U 0.48 U 
.. , 

0.258 U 0.24 U . 0.275 U 

0.258 U 0.24 U 0.275 U 
0.258 U 0.24 U 
0.258 U 0.24 U 0.275 U 
0.258 U 0.24 U 
0.258 U 0.24 U 0.275 U 
0.258 U 0.24 U 0.275 U 
0.258 U 0.24 U 0.275U 
0.258 U 0.24 U I 

5.08 1:79 1.73 
301 504.6 498.5 

2.94 3.33 2.93 
6.359 4.644 5.05 
18.14 12.66 17.46 

218 6.8 12 

I I I. 8.9 J .1 4.J I I' I I I I 
I L_~ 2.3 J . _L.Q..22 I -- . I I I I I I 

" 
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LOCATION 
SAMPLING ROUND 

PARAMETER 
Energetics (ug/L) 
l,3,5-TRINITROBENZENE 
l,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
24-DINITROTOLUENE 
2;6-DIAMINO-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5~DINITROANILINE 

3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
RDX 
TETRYL 
TNX 
Field Parameters (as indicated) 
DISSOLVED OXYGEN (mq/L) . 

DATE 

OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCT ANCEjMS/CM) 
TEMPERATURE (OC ) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mg/L) 
AMMONIA-N 
NITRITEINITRATE-N 

12MWT28 

1 I 2 L 3 I 41 5' I 
09/13/04 I 02115/05 I OS/23/05 I I I 

0.269 U' 0.242 U 0.271 U 
0.269 U 0.242 U 0.271 U 
0.269 U 0.242 U 0.271 U 
0.269 U 0.242 U 
0.269 U 0.242 U 0.271 U 
0.269 U 0.242 U 
0.269 U 0.242 U 0.271 U 
0.269 U 0.242 U 0.271 U 
0.269 U 0.242 U 0.271 U 
0.269 U 0.242 U 
0.269 U 0.242 U 0.271 U 
0.538 . U 0.485 U 
0.269 U 0.242. U 0.271 . U 

0.269 U 0.242 U 0.271 U 
0.269 U .0.242 U 
0.269 . U 0.242 U 0.271 U 
0.269 U 0.242 U 
0.269 U 0.242 U 0.271 U 
0.269 U .0.242 U 0.271 U 
0.269 .U 0.242 U 0.271 U 
0.269 U 0.242 U' 

7.29 4.17 1.63 
75 .' 82.7 237.4 

6.33 6.41 6 
1.937 1.208 1.05 
16.31 16.17 14.49 
10.83 ·9.03 4.72 . 

TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER 

ROUNDS 1 THROUGH 3 IN THE 
UPPER PENNSYLVANIAN WATER BEARING ZONE 

NSWCCRANE 
CRANE, INDIANA 

PAGE50F6 

12MWT36 
6 I 7 I 8 I 9 1 . I 2 . I 3 141 5 I 6 I 7 I 8 I 9 

I I I 09/24/04 I 03/04/05. I OS/22105 I I I I .1 I 

0.252 U . 0.24 U 0.271 U 
0.252 U 0:24 U 0.271 U 

. 0.252 U 0.24 U 0.271 U 
0.252 U . 0.24 U 

0.252U 0.24·U 0.271 U 
0.252 U 0.24 U 
0.252 U. 0.24 U 0.271 U 

. 0.252 U 0.24 U 0.271 U 

. 0.252 U 0,24 U 0.271 U 
0.252·U 0.24 U 
0.252 U 0.24 U 0.271 U 
0.505 U 0.48 U 
0.252 U 0.26 J 0.271 U 
0.252 U 0.24 U 0.271 U 
0.39 J 0.24 U 

6.1 6.9 5.7 
1.1 1,1 

0.252 U 0.24 U '0.271 U 
41 42 .35 

0.252 U 0.24 U 0.271 U 
0.252 U 0.24 U 

3.69 2.63 2.98 
332.5 222.7 232.6 
6.02 6.29 6 
0.65 0.55 0.464 

19.94 13.02 16.67 
0.82 0.22 0 

0.1 J 
5.4 

12MWT38 
1 . I 2' I 3 I 4 I 5 r 6' I 7 I 819 

10/09/041 02120/05' I 05/19/05 I . I I I I I 

0.25 U 0.242 U 0.252 U 
0.25 U 0.242 U 0.252 U 
0.25 U 0.242 U 0.252 U 
0.25 U 0.242 U 
0.25 'U 0.242 U 0.252 U 
0.25. U 0.242 U 
0.25 U 0.242 U 0.252 U 
0.25 U· 0.242 U 0.252 U 
0.25 U 0.242 U 0.252 U 
0.25 U 0.242 U 
0.25 U 0.242 U 0.252 U 
0.5 U 0.485 U 

0.25 U. 0.242 . U 0.252 U 
0.25 U 0.242. U 0.252 U 
0.25 U 0.242 . U I 
0.35 .J 0.71: J 0:64 J 
0.25 U 0.36 J 
0.25 . U 0.242 U 0.252 . U I 

42 52 J 59 I 

0.25 U 0.242 U 0.252 U i 

0,25 U 0.242 U I 

6.88 3.67 2.87 
171.3 399.7 420 
4.2 3.6 3.7 

0.607 0.33 0.297 
17.61 10.48 15.02 

5 1.21. . 1.4-
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4.0 DATA EVALUATION 
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Section 4 presents groundwater and surface water monitoring data for Rounds 1 through 3. The 

information presented includes, temporal plots of RQX and degradation product concentration results for 

each groundwater and surface water sampiing location included in the SWMU12 long term monitoring 

program. 'Also presented in this section are potentiometric surface maps showing groundwater elevations 

at all SWMU 13 wells in Rounds 5 and 6. The objective of the long term monitoring program at SWMU 12 

is to collect. enough monitoring data (up to nine rounds) to determine the nature and extent of 

contamination, whether residual explosives are naturally degrading, and provide data for making' remedy 

decisions for residual explosives contamination to complete the eMS. 

. , . 

The information bei!1g provided in this monitoring program fulfills the requirements establ.ished by the U.S. 

EPA Region 5 as described in the document entitled "Region 5 Framework for Monitored Natural 

Attenuation Decisions for Groundwater" (U.S. EPA 2000). The fr~mework summarizes ,the current state­

of-the-science and U.S. EPA policy on the, use of MNA. The framework also provides technical direction 

for the collection of specific primary and seco~dary monitoring information to demonstrate a net loss of 

contaminants and processes responsible for the loss . 

The primary MNA monitoring information requirements are identified below in bold type along with 

supporting information being provided by the SWMU 12 long term 'monitoring program. 

• Monitoring data should inc,lude analytical results for the contaminants of concern and their 

degradation products from' nine or more rounds' of samples collected urider non-pumping' 

conditions over a period of three to five years. The SWMU 12 long term monitoring program is 
. ' , 

providing analytical results for select explosives. As indicated in the SWMU 12 RFI, RDX is 

corisidere<;1 to be the principal chemical of concern because it is a site-related contaminant and has. 

been detected more frequently' and at higher concentrations than any other explosive. The 

degradation proqucts for, RDX are DNX, MNX, and ~NX.The long-term monitoring programi~ 

scheduled to include nine rounds of sampling, under non-pumping conditions, to provide Information 

on trends in groundwater and surface water concentrations of explosives and explosives degradation 

productions. To date, three rounds of groundwater sampling events have been conducted in' 

September 2004, March 2005, and May, 2005. The remaining six rounds of sampling are expected, 

to be completed by the end of 2006 . 

110519/P 4-1 CT00357 
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• There should be at least two years of quarterly sampling to evaluate seasonal effeCts on the 

contaminant concentrations. At the completion of the ninth round of sampling at .SWMU 12, 

. quarterly monitoring will have been conducted for approximately 2 years. 

• 
. . 

The data should be collected from appropriately located sampling points, including within the 

source area, within the center of the plume and at the leading edges of the plume. The SWMU 

12 long term monitoring program includes 20 wells. The location of each well relative to the 

contamination plume at SWMU 12 is discussed i,n Section 4.1 below. 

• Samples should be collected from points Ipcated vertically (above and below) and horizontally 

(upgradiEmt and downgradient) outside the area of groundwater contamination. The SMWU 12 

long term monitoring program includes' wells located in the Puz, Pmz, and Mgd water bearing zones' 

to evaluate if· cont<;lmination is migrating vertically to the lower aquifer (Mgd). Through Round 3 

explosives contamination has been. detected in the. Puz and Pmz aquifers, but not in the Mgd aquifer. 

In addition, the monitoring program includes monitoring wells positioned upgradientand downgradient 

of the source 'area, within the source plume and along the outside area of the. groundwater 

contamination. The monitoring wells associated with the Puz, Pmz, ·and. Mgd are identified in Section 

4.1. 

• The most recent analytical data on ·groundwater should be no more. than two years old at the 

time of evaluation. The ninth round of sampling is expected to be completed in November or 

December 2006.· A final report evaluating the· MNA program through nine rounds of sampling is 

expected to be issued in March 2007. As a result, the most recent analytical data will·be no more 

. than two years old. 

• Demonstration of a trend' of decreasing contamination concentration must be. clear and 

meaningful and be based on statistical tests which indicate a high degree of confidence in the 

. apparent trend line. The SWMU 12 MNA report summarizing nine rounds of sampling will include 

temporal plots of RDX. and degradation product concentrations, along with a detailed statistical 

. evaluation. 

• . Additional rounds of sam~les; beyond nine rounds, may be required to demonstrate ·the 

decreasing' trend. SWMU' 12 MNAmonitoring data will' be evaluated after nine rounds and a 
. . 

decision will be made if additional data is needed. 
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The. secondary MNA monitoring information requirements are identified below in bold type' along with 

supporting information being provided by the SWMU 12 long term monit6ringprogram. 

• The monitoring data should be collected from appropriate locations that are distributed both 

vertically and horizontally throughout the plume. The SWMU 12 long term monitoring program 

includes monitoring wells located in the Puz, "Pmz, and Mgd water bearing zone-s to· evaluate if 

contamination is migrating vertically to the lower aquifers. In addition, .the monitoring program 

includes monitoring wells positioned upgradient and downgradient of the source area, within the 

.source plume and along the outside area of the groundwater contamination. The relative position of 

. each MNA monitoring well is described in Section 4.1; 

• Sample locations should consider heterog~neities in geologic structures and in the spatial 

distribution of contaminants. Groundwater flow paths and rates should be fully and 

accurately defined. Groundwater elevations are being measured during each samplingrbund to 

develop potentiometric analyses of groundwater direction and flow rates and the results will be 

presented in the. final MNA report. 

• Locations should be sampled under non-pumping conditions and should include the following 

information: 

~ Contaminants of concern and potential degradation products. All sampling is. being 

conducted under non-pumping conditions. The SWMU 12 monitoring program is providing 

analytical res~lts for RDX and the degradation products DNX, MNX, and TNX. 

~ Routine and Other Indicator Parameters. The monitoring data also' includes the routine 

indicator parameters DO, ORP, pH, specific conductance, temperature, turbidity, ammonia, and 

nitrite/nitrate concentrations. 

~ Vertical and horizontal characterization of the distribution of hydraulic conductivity and its 

affect on contaminant concentrations. Information collected in nine rounds of sampling will be 

evaluated and used to characterize-vertical and horizontal hydraulic conductivity . 

. ~ Waterlev~ls should be measured to determine groundwater flow direction. Groundwater 

elevations are being measured at each well during each of the nine sampling. rounds arid the 

results will be presented in the final MNA report . 
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~ Seasonal variations and tre·nds should be evaluated by obtaining data from different times 

. of the year to determine if ~hanges in contaminant concentrations, indicator .parameters or 

water types are caused by natural att~nu'ation or may be attributed to seasonal variability. 

: The SWMU 12m~nitoring program includes quarterly monitoring which will measure Ro)( and 

degradation product concentrations and routine indicator parameters by season. , The final MNA 

report will include' the presentation of temporal plots to discern seasonal trends of RDX and 

degradation product concentrations, as well as' routine indicator parameters. 

4.1 GROUNDWATER MONITORING PROGRAM 

, MNA groundwater sampling is being conducted at 20 select well locations 'across SWMU 12 (see Figure 

2-1). Fifteen wells are located in the Puz aquifer; four' wells are located in the Pmz aquifer; and the 

remaining well is in the Mgd aquifer. These. well~ have been established in accordance with U.S. EPA 

Region 5 MNA guidance (U.S. EPA 20(0). The monitoring wells ,have a specific role in the monitoring 
. . . , 

program and represent locations within the plume, source area, within the center and leading edges of the 

plume, and from points located vertically (above 'and 'below) and horizontally (upgradient and 

downgradient) outside the area of groundwater contamination. The selected wells are distributed ,as 

follows in the Puz, Pmz and the Mgd: 

Puz Aquifer Wells 

• Three source area wells (12MWT06, 12MWT11, and 12MWT16) 

• Three wells located within the center of the plume (12MWT09,'12MWT12, and 12MWT17) 

• Seven wells at the leading edge of the plume (12MWT 42, 12MWT38, 12MWT36, 12MWT10, 

12MWT22, 12MWT20, and 12MWT18) 

• One well upgradient of the plume (12MWT28) 

• Two wells laterally downgradient of the plume (12MWT03 and 12MWT23) 

Pmz Aquifer Wells 

• Three wells vertically below the plume (12MWT30, 12MWT31, and 12MWT32) 

• One well laterally downgradient of the plume (12MWT46) 

. Mqd Aquifer Well 

• One well, laterally downgradientof the plume (12MWT41) 

110519/P 4-4 GTO 0357 

.' 

• 

• 



•• 

• 

• 

. . 

SWMU 12 
Draft MNA Report 

Revision: 0 
Date: December 2005 

Section: 4 
Page 5 017 

In Rounds 3·through 9, all groundwater samples are being analyzed for explosives and well stabilization 

parameters with occasional analyses for routine indicator MNA parameters and RDX degradation 

products. Groundwater elevations are also being collected during each sampling round. 

. . . 

4.2· SURFACE WATER MONITORING PROGRAM 

In support of the MNA demonstration,· surface. water samples are also being collected at eight select 

locations (see Figure 2-2). These locations include 12SW/SD09, 12SW/SD11, 12SW/SD14, 

12SW/SD24, 12SW/SD25, 12SW/SD27~ 12SW/SD31, and 12SW/SD34. The location 12SW/SD25 is 

considered to be upgradient of SWMU 12. In Rounds 3 through 9, samplesJrom these locations are 

being analyzed for explosives, degradation products, and the routine indicator parameters Do", ORP, pH, 

specifIc conductance, temperature, turbidity, ammonia. and nitrite/nitrate concentrations. 

4.3 ROUND 3 POTENTIOMETRIC SURFACES 
\ 

Figures 4" 1, 4-2, and 4-3 show the Round 3 (May 18, 2005) potentiometric surface elevation maps for the 

P!-'z; Pmz, and Mgd water bearing zones, r·espectively. Groundwater elevations for each zone in Hourid 2 

are shown in Appendix E. The groundwater elevations cbllect~d in Round 3 for all three iones were 

compared to groundwat~r elevations reported in the RFI for Round 2 (see Appendix E). The comparison 
. ." 

revealed only minor fluc!uations in groundwater elevations at most wells from Round 2 to Round 3 and 

.sinlilar flow directions fbr each zone. 

Figure 4-1 presents the potentiometric surface for the Puzmeasured in Round 3. The highest elevations 

(731 to 734 feet above mean sea level [amsl)) were measured in six monitoring wells at the far northwest 

end of SWMU12. As.also rioted in Round 2, there are two ridges of higher groundwater elevations that 
. . 

extend :trom the groundwater high at the north end of SWMU 12. The larger more pronounced ridge runs 

southeast along the ceriterline of the SWMU ·12 ridgetop through wells .12MWT16, 12MWT17, and 

12MWT23. The groundwater elevations then decrease along this groundwater ridge, To the northeast 

and southwest of this groundwater ridge, the groundwater elevations decreased rapidly to the sides ·of the· 

ridge. Shallow groundwater on the. northeastern side of .this groundwater ridge flows to the northeast and 

shallow groundwater on the southwestern side ·of· the ridge flows southwest. 

A second ridge extends from the northern high area tow~rd the southwest. The groundwater. eievations 

decrease gradually along the crest of the groundwater ridge at well 12MWT28 down to 708.53 feet amsl 

at well 12MWT42 .. Groundwater is flowing toward the cropline on the sides of the ridges. Figure 4-1 also 
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shows that the groundwater flow arrows on the western side of SWMU .12 ridge and the eastern side of 

the SWMU 9 ridge are flowing in almost opposite directions. 

Figure 4-2 shows groundwater elevations measured in the Pmz monitoring wells in Round 3. Similar to 

the groundwater in the Puz, the highest groundwater elevation in the Pmz was found at the northwestern 

end of SWMU 12 (699.15 ft amsl at well 12MWT33). A groundwater ridge in the Pmzalso extends from 

the northwest end of the SWMU toward the southeast. Groundwater elevations decrease toward the 

southeast and toward the southwest from the groundwater ridge. The lowest groundwater elevations in 

the Pmz were measured in wells 12MWT30 (635.03 ft amsl) on the southwest side of SWMU 12 and 

12MWT48 (619.99 ft amsl) on the southeast side of SWMU 12. 

Water levels measured in the Mgd in Round 4 are presented in Figure 4-3. The groundwater elevations 

ranged from 574.25 ft amsl at 12MWT51 to 603,22 ft amsI at 12MWT41. As also shown. previously in 

Round 2, the general groundwater flow direction in the Mississippian limestone is moving toward the 

south and southeast toward Turkey Creek .. 

4:4 . GROUNDWATER TEMPORAL PLOT TREND ANALYSIS 

This section presents temporal·plots of RDX and pro·duct concentrations by round for groundwater and 

surface water. The temporal plots are arranged in column~ by monitoring well location showing 

concentration trends for RDX followed by the trend. for each degradation product.. The analytical res·ults 

. for each roun!=f are shown as a data point and include the· validation qualifier if applicable and datum 

presented in Table 3-1. The absence of a data point in a round indicates. no sample was· collected or no 

analysis was conducted for a specific parameter . 

. Puz Aquifer 

Figure 4-4 shows temporal plots of RDX and degradation by-product groundwater concentrations for 

Rounds 1 through 3 in the Puz. Through Round 3, RDX has been detected all at MNA monitoring 

locations with the exception of 12MWT03, 12MWT23, and 12MWT28. . Monitoring well 12MWT28 is 

. upgradient of the contamination plume. The wells·12MWT03 and 12MWT23 are laterally downgradient of· 

the plume. Various combinations of degradation products have been detected at all monitoring locations 

in Hounds 1 and 2 with the exception of 12MWT03,12MVVT18, 12MWT20, 12MWT23, 12MWT28, anq. 

12MWT42. At the present time, insufficient data is available at these wells .to conduct an evaluation 

regarding trends for RDX arid the degradation product concentrations. 
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Figure 4"5 shows temporal plots of ROX and degradation by-product concentrations for Round 1 through 

3 in Pmz wens. Through Roun9 3, there have been no positive detections of ROX or degradation 

products in the Pmz monitoring wens. 

Mqd Aquifer 

Figure 4-6 shows temporal plots of ROX and degradation product concentrations for Round 1. through 3 in 

. Mgd wells~ Through Round 3, there have been no positive detections of ROX or degradation products at 

the Mgd monitoring well 12MWT 41. 

4.5 SURFACE WATER TEMPORAL PLOT TREND ANALYSIS 

· Figure 4-7 shows temporal plots of explosives and degradation product surface water concentrations for 
, .. 

Rounds 1 through 3. Through Round 3, ROX has been detected. at all surface water sampling locations 

with the exception of 12SW/S025"which is considered to be. an upgradient location .. The only ROX 

degradation product'detected through Round 3 is MNX.at locations 12SW/SD09, .12SW/S014, and 

12SW IS034 .. At the present time, insufficient data is available at these locations to conduct C\rl evaluation 

· regarding trends for ROXand the degradation product concentrations . 
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U - Indicates that the chemical was not detected at the numerical detection limit (sample·specific detection limit) noted. 
Non.detected results from the laboratory are reported in this manner. .. . 

J - Indicates the chemical was detected; however, the value is considered to be an estimate of the true concentration. 
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u ~ Indicates that the chemical was not detected at the numerical detection limit (sample-specific det~tion limit) noted. 
Non-detected results from the laboratory are reported in this manner. 

J - Indicates the chemical was detected; however, the value is considered to be an estimate of the true concentration. 
Note: It is suspected that the anG\lytical results for explosives in Round 3 at well 12MWT32 were switched with the results 

. for Round 3 at well 12MWT16. As a result, the reported analytical resuits for 12MWT32 have been switched with the 
results for 12MWT16 in Table 3-1. 
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U - ··Indicates that the che"mical was not detected at the numerical detection limit (sample-specific' 
detection limit) noted. Non-detected results from the laboratory are reported in this manner. .' 
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U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. Non-detected results from the laboratory are reported in this manner. 
J - Indicates that the chemical was detected; however, the associated result is considered to be an estimate of the irue concentration. 
UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific deiection limit) is considered to be estimated based on'problems encountered during laboratory analysis. 

The aSsociated numerical detection limit is regarded as inaccurate or imprecise. . . 
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• " Projec~ Site Name: 
Project No.: 

[] D"omestic Well Data 
[X] Monitoring Well Data 
[] Other Well Type: 

"[] QA Sample Type: 

GRQUNDWATERSAMPLE "LOG SHEET 

NSWC CRANE, SWMU12 " " Sample 10 No.: 12GWT CJ 3 d:; 
N6878CTO 0357 Sample location: 12MWT "a3 

Sampled By:" 
" C.O~C.No.: 
Type of Sample: 

[X] Low Concentration 
" [] High" "" 

:"." " 

" , " ~--~~--~~~~~~------+-----+-----+-~--~~----~----~~-------r--~~--i 

(2) l Glass Amber 

I" " 

Sample Collected Yesll N9lI(." 12GWT_" "'--___ oF 

.JI;)E!dic<'lted pump intake @ Z z.. 8/ " 

MS/MSD Duplicate ID No.: 



"'-, .. / ",,-.' 

:'~."'.":';"""':::.:;:.; .. ~:: 
. :."..;':'II.U> . Tetra Tech NUS. Inc . " LOW FLOW PURGE DATASHI;ET 

\ . 

-. 
. "." :.: ............ . 

.... '. 

PROJECT SirE NAME: . 
. PROJECT NUMBER: 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN) 

NSWCCRANE' 
N6878 " • 

O/L GJ ?' (1 c: ,.",c-

~47 
/728 -/~oa 

S'iTURE(Sl: -z;;;. 4...-L • 

. WELL 10.: IZ-Bh/.7'"CJ3· 
DATE: 5';'2./~~·:S .' 

Pump Intake " £,Z:8.1 ..... /a1.;./.6~ ..,.t& & .. 'ffi;"'" 

I 

2. .' 
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[ltJ TO" M NUS,IOc 

Project Site Name: 
Project No.: 

OOomestic WeI/ Data 
[Xl M()nitoring.Wel/Data·· 
[lOther Well Type:' 
OQA Sample Type: . 

GROUNDWATER SAMPLE 'LOG'SHEET 

NSWC CRANE, SWMU12 
. N6878 CTO 0357 

. \ of d 

. Sample 10 No.: . 12GWT' Q <003 
Sample location: . 12MWT 0<0' . 
Sampled By:. (-,94 "'i ..6 ~ 
C.O.C. No.: .. ;3.C?s~ 3 
Typed Sample: 

[Xl 'low Concentration 
o High Concentration' 

Other 

NA 

4°C (2) L Glass Amber 

Sainple CoII~ted YesO ~X '12GWT -F 

intake @ a'\. <& 0 

.~ 
. MSIMSO Oupiicate 10 No.: . 

\d.~~05a.' 050\ 



'"'-~ .. ......... ~ .. 

":"'~.,'~,"":'.""." 
~

":'; 

.. : ... ': ..•. ' Tetra Tech NUS, ./nC. . LOW FLOW PUR'GE DATA SHEET' 
\ . 

. . . 
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. PROJECT ~UMBER:' 
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l.l~~I ___ '\0 ·"'l'!;:) 
\ ,., :s I C'~ \0 , ~a~ 
"lasL~-'Q. 5'-\ 
) ,.:;. 5" I \ c , ..5 5 
) ., ... \~ I '\ 0 ' .:s~ 
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. \"Sc5T - \0. 5~ 
\<6 )51 • '0 .S~ 
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Vo/u",-e" -F/owrate 
.' .' It; "'~ IV~~ 
"". <' :~ {d. ,~d~l f~Wm'~iMJfll~J.~ 

''''; 

.\ .d '\ a (J I ~ ,~'C). I . '&~ol ~. ~ 
'd. .:...-\. .\? 0_1_ ~ ~;).~ I 41.3 '\ ~ 1 a·'i' 
'~:b '\ & c I '-\ . d. "\ I . '0 ')'7 I ~. <0 
\...\.~ '\ ;;i:c ,1:.,\, ~o 1 • ?:>Y'I 
Ja~~ _0 _ \~O I~. -Ole'l ~_:?:> ;\.') 
"J : a ..laa-.L..~aLL·~6D J.\ .. 'J 

<is •. ~ \ ~ o· 1 '" ~\ ~ 1 • b ,,\", I 
0... <0 \:;to I~,\'lll..~\/Io.\ 

. Water Quality Meter (SN) 6':\ <.... 2> '15 "g Y 
Control Box type (SN) .' ?a@. .~ 
Turpidity Meter (SN) ,., '9-'-(5 '1 3 -':j $" 0 I . 

.. SiGNATURE(S): C;Z:. h ''''''~ . 

• • 

WELL/D.: \ a~w~'c- ~ 
DATE: ,-S."- ~ \-0 :s 

\ ;,b I \~\ \'d.18CE'.)r ~~-..,' 0 

\ .~·l 1\ 3., ~iLd.~'o_. d. \ . 
\ u '-"\0 I \3,"'(01 a."i~, () Ii 

'\ • 3\0 1 \ 3."1~1 d.~ '5.3 /' 

"'O\:?':' y Lf3-.-j~l:~~~. 5 'I 

\ .3..\ .1 \ 3 ;)1 L~~·'i.L'1 LI 

\,'d.C\ 1\3:)c Ict..s).~ I' 

). ~7 1 \?>.b9 1;;).53.7 <f:.. "" &. D'- v ~ .., 

. Pump Intake. d\...). ~O 
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[ILJT~"MNUS .. '~ 
P':ojeC~ Site Name: 
Project No.: 

[] Domestic Well Data. 
(X] Monitoring Well Data 
[] Other Well TyPe: 
[] QA Sample Type: 

• Nitm,unm<lti~"'· and Nitramines 

'.~~ : MS/MSD· Quplicate 10 No;: 

I ·GROUNOWATERSAMPLE.LOG SHEET 

NSWC. CRANE; SWMU12 
N6878 CTO 0357 

12GWT - . -F . 

I 0(..£ 

Sample 10 No:: 12GWT c? 9 C) 3 
Sample Location: 12MWT d!!l 
Sampled By: 
C.O.C.No.: 
Type of Sample: 

[Xl Low Concentration 
[] High Concentration • 

(2) L Glass Amber . 

Other 

NA 



: I ' :.' 

f;jiJ;J .. Tetra.Tech Nt,JS,tnc,· . LOW FLOW PURG;~DAT A SHEET ... : 

PROJECT SITE NAME: 
.. PROJECT NUMBER: 

Time Water L.evel 
~~Wt~~e 
/4.fj~.J)' /2.L4-
-/~()5 /':].8-'" 
1:5-/ :>-1 .14.03 

I ~Z:j 13.48 
/";-.3 :;-1 i .~. 2...4 
:I~:"4S-1 f 3 .. /8-. 
/5 !:);";:j-I /3. / =i 
7 6;c;5-1 j 3, IQ 
/~/-5 I' '/3. /D 

Jh 261 I"-? /0 

NSWC CRANE WELL 10.: 12M WT' t:)'9 
N6878 DATE: ·SIZI/o5 . 

. ~' 

JZ{)O I Jto ';.Z~IO,2'i75S /~32 /52!J 3.5/ 1 L!/fr'..4A:. 

2210 0 1"ZIo .1 4,/3 1 o. 278 1 7. '5 I. ~ 1,~:641 .'1 <37 I c.:./4'A "Z 

~~6C 1 9 C 4d!Z 1 ". 2731 I. S /. G.51 :I~'7S~51377ul c/~"'~ 
42001 90 4,3£10..'257155 /G5' J..'i· . .:J·~1 ~r.,721 CL<:I//!'? 

c;i 00 1 9S <tI!f,lt!; 10. :2.3:>1 /0 /47 /534 1 .~ 8<.:) 1 c,~4~ 
~~/)61~ 90-' 4"Z81 o"z42zl f f I, 3.~ /6~2.6 I. "?76- C'-~-4R 
tb 90 0 I 90 4-.U ,. Q. Z::>-~ I 5._7 I, /:) 1 /-9. 78 I 3 '7~ [ . c~E4.n 
'780QI 9 0 -' 4.~_9-1 0.2-55-1 4.2. LLo =-.;-1 /4·5'4-1 3 73 L'·/· .... -A~ 
B-roo 1- -00 , 4-.-z.G-> To. i?7r-'3. 3-' 0.95 1/4.6:J 1 37:5t 1 C~-1~ 

. '-' 

\. 

:I 1":t::.2..·7 I 5~/>-?,o.c." 7/"\01~ 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (~N) 

0/£ C) 7a Z' .4r" 
'347 

17211-/~17 oJ 

SIGNATURE(S): L§?ij~" 

• 
Pump Intake 21. 3 ' 
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fl tJ T,tra T«hNUS, roc. 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data 
[]. Other Well Type: 
[] QASample Type: 

Rltered ~ple ~'IE~~ted YesU N~ 

~d pump intake @ . 21.8 
, 

. GROUNDWATER SAMpLE LOG SHEET· 

of.~ 

NsweCRANE, SWMU12 . Sample 10 No.: 12GWT '00 :s 
N6878 eTO 0357 SampleL6cation: • 12MWT I a 

Sampled By:. -T-•. "":""R'-o-J-A-H-. ....,---

e.O.e:No.:,~z..qo 
Typeof Sample: .. 

[X] (ow Concentration 
[] High Concentration 

" .... 

NA 

(2) L Glass Amber 

12GWT_-_· __ -F 

e.~~~~~~ 
MS/MSD Duplicate 10 No.: 



, " 

.~-.' 

@i,] .. Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 
\ ' 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Water Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN) 

NSWCCRANE 
, N6878 

, (;) It.. O.7tJ2. ,A ~ 
'347 
17Z8· 1600 ' 

SIGNATURE(S):, 7hr-<~ 

• 

WELL 10.: " 12MW"T/o 
DAT~: 5/19/05 ' 

Pump Intake, "Z I. B 
--------~--~~~----~ 

PAGE~OF z., •. , • 



•. ' 

' •. 

GROUNDWATER SAMPLE'LOG SHEET· 

Projec~ Site Name: 
Project No.: . 

[] Domestic wen Data 
[X] Monitoring Well Data 
[]. Other Well Type: 
[] QA Sample Type: 

NSWC CRANE, SWMU12· 
N6878 eTO 0357 

.1:;1t,~r~ Sample Collected YesO N~ 12GWT_--,-__ ·F 

~~lteQ pump intake @ cl S . ~ () I 

MS/MSD Duplicate JO No.: . -

\ old 

. Sample IDNo.: 12GWT \\03 
Sample.L6cation:12MWT \\ -.."...-,-;....;....,----
SampledBy: .~ ...... ~~ 
C.O.C .. No.: 32-4cJ 
Type of Sample: 

[X] Low Concentration 
[] . High Concentration 

(2) L Glass Amber 

~.~--



• ":~.J .':-...... 

••• Tetra Tech NUS; Inc. . LOW FLOW PURGE DATA SHEET \ . 

PROJECT SITE NAME: . NSWC'CRANE 
PROJECT NClMBER: 

Time 
~~~ 
~'Wml1.$WIl!Il',~ . 

Cr~~s 

N6878 

<5-ct:,ssl ,,~. 3>0.. I \,', 
00..051 \ ~'\. \ ~ 1-- ~.rl 

'Do, )51 ')""\. &<\ ,--~ .;~ 
o~a.51 ''''-\, (,.,,3 1 ~,d. 
_O~3.S 1 ') '"\, ~ '\ 1 " , "i 

109'-151 \.'"\. <55_J S. cl 
10<\5 _J51 '\ ~\, ~ ~ I \~...:=l 
~\OO_'5' I 'I .... \. ~ '-\ I~\d. ~ 
~t"\ \ . .5 I _ ... ) .... \ •. ~ ~ 1 '~~. OJ 
') oaS 1 '") '-\ , <\ -5 1 \ S, d. 

___ \o~ j _ '\ .... " .. ~~ 1-) l" . I 
lQ~j _____ " .... \ .9\ 3 I \ ~ . d, 

)'10 13 ,~~ I Q(~-"'.s I l...,. cl 
\Sa 13.,~'61 .a~ 
-)SD 1 L~,~'7 I . ~ "4'7 I . 
').:56 1 ~ ~~\o I ~d. ~ l"ll \ Sa 1 ~~ l~T-, a ~<(., 1 - ~.--f 
\ SO I ~.~\ol ,~'-J 'J I 
)~O ·12>.Q'oI. cil.flol a. 1$ 
\ _S a I_~~ '1ln I. d ...,S'I ~,<O 
\Sa 13.~/I.d.y/1 
\So I~. q..., 1 .~ "t 9 1 d. rl 
'\ so 1 ~.o,') I~ &.5d I 2i. 'I 

\ :S 0 1 3>. <1 ~ I • _~ ~9 I ~. 'i 

Water Quality Meter (SN) O~) <... 3$<fs "" b~ 
. Control Box type (SN) Sa ~ . . 
Turbidity Meter (SN). . a$ '1 '3 - .'; SD \ 

. SIGNATURE(S)<2~ . ~,~ .l>:s;: 

e e' 

, WELL 10.: '\ 'd. ~,,~ ... )", ,~ 
DATE: . .55' '~. \~ -O.S 

;3',6SI \<0. ~\ I d<43:C;~ I cSk~ "'< 

d ,a.3T\~. ~b 13. 'S.-\I \\ 
\ ,~,~ I '~l.-~ \ T~"-\.~ I \\ 
\ -.\o~·I~\'l.c_~1 <a...~~c..,.ol \\ 
'\:.5 <0 1-, I .671 '~~ \. ''is" I ,\, 
) .sa 1 )_1. co L~ '-\\.\ L_ . ___ \\ 
l5 \ \ I" .~ '? I a '-I ). ) I \, 
').-.>.., ~ I \C,,','lS 1'~'76:-~ I ~t 
\ .'-,\\ 1 \to .C\d.1 ?"'YL;;\' L \, 
') .93 1 " ... c~13 '"1 ~. c.:. II I 

'\ . ~.5 I ')..., . ') do 13'1 3 . '1f I II 

\ . ""\ 0 I )']J \ o...lo'-l'_3..-..2·1 4-~ &. <:::>..."'(~ 
u 

. Pump .Intake d. S· .... \o • 

PAGE..Q.OF ..a. 
e· 



• 

• 

Projecl Site Name: . 
Project No.: 

[] . Domestic Well Data 
.. IX] Monitoring Well Data 
o Other Well Type: 
[J. QA Sample Type: 

INitrn!>.nm"til''' and .Nit.r»miin"" 

~.tled-pump intake @ 

.: .• ~~ 
MSIMSDDuplicate III No.: .--

. GROUNDWATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU12 
N6878 eTO 03.!?7 

. Sample 10 No.: 
Sample Location: 
Sampled By:' 
C.O.C.No.: 
TypeDt Sample: 

\~ 
12G~\f)Q3. 
12MW '!lr-O '\ ~ 

P<]low Concentration .. 
[] High Concentration 

49C (2) L GlasS.Amber . 

12GWT -F 



.. -.. ' .... 

'l,~ '~.' Tetra Tech NUS; Inc. 

" , 

''---'-'' ""-' 

LOW FLOW PURGE DATA'SHEET , 
\' 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NSWCCRANE, 

~: '.: 

, "'\~ 
WELL ID.:Y4'f"C:\'N ~'"!et~ 

. DATE:' , S~'\$'~9S " : , N6878 

Time Water Level, Volume . Flowrate pH ' Condo . Turb. DO "'Temp., 'ORP , " Cbmments . 
Be'Gm I jl;:t\ ,!iiI ' "~ { " tm'I~)l .' .• _tf.1t~~oIQ'i1' ).{'. 'I:~ f 0'0: •• "", 

1i![(jmWiioohll~i S~,I1I,UiJJli! ll[{zrro~:i'l~JiIij)mlll(l~m~j)~ .~ ~ .. L.I1S~ ~'" , f,~lit~6:elo"w,111,~$'.. . .k, lUi , ' " , Itl~(irn~~JL~I~R J~, ", . ' a! '..1 f 'X~ f .. !I, lit .. ,." ~'k,tQitl I ... ..,);: .• , ..... -"'!f... '" _~1lk!l,;...,....~ E,"';; 

'\'\\5 ' \~. \.5 - - - - - - - - :s,.~~"'~?I..J"f~A 
'1\~S '\ c. 3:C=; 

"" S 
\SO <o.O~ :)3~ - a:3<.:. \-;s.~~ )\ S. S' - ~' 

\\~.s \0 Db '~ b "'1\0 l ... O <0 '737 "'fs7 \. -g 7 '1"ls'.~a \5d.·7 ~ ,\, <... \ 0""' 'i>l_ 'i. 

~\~.& \_0 ._'~~ 3~l \\D _~.O~ .'737 ~5 \·7 '-I \~.3."g ,<.:.~,~ " \ \ .,,:c; 'LO :~7 '-I. "ii., \\0 {(\ ()c,.. ,',_.5 / .,~ '\ • to,,){ , \G ~';), \ 10 <.. '-I ' ',,' ' 

\d.o5 \0. 31 .r; . Cj \ \ r~ (., Ob ./~O ~~ \.(.,d '\ <:\ • "'6 Cf '(,,~/3> . (~a-.r 

\do "\ S \ ("'0" <-~ '"?5 i.e '\ \ 0 ~.Oio .'17.3 ~4..j '\. "'1~ ,O\~ '.3,$ \b~.O \\ 

\~~S" '\~ ~L ~. \ \\c i. 0<0 •• ) <is \ \~ \.57 d\.O<g \15. I ~, 

\ci.3.5' '\0. ~(.. . ~.~ \\D . ~ C)S <7 "8~ \\ \ .53 ,~\.~3 \ 0\.3 ' I 

)~ ~ ,.:; LO·3"'g \0.3 \\0 '.J,.oS '1~ \ . "B ,5 \ .5~ ad;~ \"lS<o. 7 ' \ 
ld. ~5.5 10. ?::>,t; \ \ .... , \\0 {o • t'\ '5 .1010 l",. -g' \ . ." b)::> .3"'is \ ~o.. 7 <2..-<"'. ~ D ..... ..., ~ 

\ v 

Water Quality Meter (SN) .b~ <- 3>"'& 1s "\. >---.'9. 
Control Box type (SN) . 5~"ag . 

Pump Intake as.~' 

Turbidity Meter (Sy' ?~:;\3 - ""~C\ 

SIGNATURE(S): ,;:......~ ~ .•. ' • 
PAGE~Fa •• 



" 

• 

• 

.... {1.t)..baT.ChNUS. 'no 

Project Site Name: 
·Project No.: 

o Domestic Well Data 
[X] Monitoring Well Data: 
o Other Well Type: 
o QA Sample Type: 

MSIMSD . Duplicate 10 No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWC GRANE, SWMU12 
N6878 GTO 0357 

Sample 10 No.: . 12GWT '\ t.Q3 
Sample LOcation: 12MWT \ Co 
Sampled By:. C»ix"O ~ 
C.O.C .. No.: .' 3~~ 3 
TyPe of Sample: . 
[X] Low Concentration 
o High Concentration 

___ -F·. .\..0 ~ ~~~--i~ c:..~~ 
60~~O ~ .. ~~~,",-'\;,~. ~ ..... -:,o yo 

~ ~v..~~"\'\ "'.~~ ~ ........ '<::..~~ ~,~ 
~\ow·~ ~ .... '"C o~ ~~~ . 



:<----"",/. "--, 

t;,~ Tetts Tech NUS, 180. " LOW RLOWPURGE DAtA SH:EET \ 

PROJECT SITE NAME: 
'PROJECT NUMBER: 

Time " Water Level 
1"'J'!'~-$1J ffi~~M:ibtsi' .y;" 1f6Et'~~i~~m 
\SdO d \ . .5.5 
'5~0 aa.O' 
\:~ '-\n d~."50 
'\.s :sn do. '3:,.. \1 
,,<.:. CO ~ ""\ 0 3 
\ ~ \C' a..~. "1~\ 

\ ladc ~S, \-\ S 
,\~a.:.s 

NSWCCRANE 
N6878 

Volume Flowrate ' .cond. 
1Ir'~.~ lil'(Iiij't!\'lf"')tI;.91 • 11 '.; j, '1.' 1'\ 
", • ..!!. t .!" k~" IR(tS .• , , '" L rI - - -
". C '\00 "'\\<.;7 ~3/~ 
~.c .~O"P, -4. ..... )~ • 3:. (". '-'\ 
,~.C \cra ''-\ .Db '"~~\ 
~o .;::')(~J '-\ 3n ' ~·~::J~s' 
/,0 ctCO ~\~<:i .32:,".) 
~.c cicrt:'l ""\.~, D'C:,'7 

h.."> . .ll~~ ,~ N~ , 
l) 

"-

Water Quality Meter (SN) 0'-\ <- . ,3$1$ '"" A fJ 
Control Box type (SN) .' 3aO~.' .. ' ' 

SIGNATURE(S) '. .. ''"'' ~~ ~ .. 

Turb., 
I!.W£tNmJlb)ifll 

-
3::" 
a~ 
\~ 

'17 
5"'8 
c\ 

Tutbidity Meter (4:2 g,"iS'"l3 ~ "\50' 

• .-

WELLIO.:"':)a~~,, \<0 
DATE: 5 -C?) -'oS' 

'.' DO, : ' ,Temp. ORP , Comments' 

ISUIillBli~l@1 ra.l~'$!~ .-~_~\lo1~B;l'il1 
> ~~:ru~~J.~gl' . ;~ !".-.J~Q;' ... r.'11. ~' A~;jb :t\;l4:kit.iW:>il8 

- , - , ~~L\"'" ~~'-''''''t''''''' 
,~ •. ~<.:. Lao.~'1 d.'d;d..<\ (\2t:Lt".-y-' 

',j 

'-\ \-;s'f \<\ .<\ to d~.d. I' 

'-'\.~O ) "\. ~ 'i ~6?, r.. Ii 

.,/34' \ ~.·71 'a 'i"i . ., II 

1...),3~ l~.s(.,. 3'-1.5·' II 

~.~I \ to. "g~ d-.4<".S" I, 
' , <L Y'! ~ \"'\\,..J'o( """Iil. 

\ I;) 

Pump Intake . .~'S1~5 . 

PAGE~0j::2 

• 



• 

• 

tILIT'''T~N~.~. 
Project Site Name: 
Project No.: 

n Domestic Well Data 
[X] Monitoring Well Data .' 
n Other W~II Type: . 
n QA Sampie Type: 

INil·ro~lInm:llir.~ and Nitramines 

MS/MSD Duplicate 10 No.: 

GROUNDWATER SAMPLE LOG SHEET 

NSWCCRANE, SWMU12 
N6878,CTO 0357 

. Sample 10 No.: 
Sample location: 
Sampled By:. 
C.O~C .. No.: 
Type 01 Sample: 

12GWT\10.3 

12MWT· ". 

'. [X] Low Concentration. 
B High Concentration 

(2) L Glass Amber 



'<.-/ 

'~ . .... -re .. 
. . . . 

-....... ~. 

. Tetra Tech NUS, Inc, LOW FLOW PURGE DATA SHEET 

. PROJECT SITE NAME: 
. PROJECT NUMBER: 

NSWC CRANE 
N6878 

.WELLID.: '''l'.~~\'\~ 
DATE: '- ~'\ -0 S . . 

Water Level Volume 
~ljr6l~~iie~ IIIllW "'1i~h,.:r.mmgmll'iimr.m~ .\l!l~_~~ 

\ ----_. 

,~\~ d S.at:.) \.0 \ aD I L\ :l~ I ,;s~sT-,-; S I ~'. \'d I "s ,'-"01 dd'·{.,31 (\La a-t' . 

)'-\~< c";),s,:'8>:J =r=d.O \CC 1'-\.1'-\.1·, (,Cb L.55 I "b.-,sl \5."'631 ~3..~ .. 3f \1 
-

\ ~ ~:..:; -~-(,., -. '~D 3. D .'\<.R::>. ·I~.·')~I. &.(o~(p 1 <~~_LSs..~1(I' b. -;).(:)1 -a 4.J"t, ~I " 
\'-\ ~~ 2\'1. 3.~ ~,ol \cro 1'-\·1~~L.6~\1 d..~_J_~.s~·I\S;'&~[~'tq.gl \\ 

'-/ 

\ 

') '-'t .~S- 0 h"") .. 0 (\L.~ hv~. I~·c--.. ~ .... "'''~., 
~- \ \ .,.. 

Water Quality Meter (SN) 0"" <-.. 3'&1:> 'i ,~$ Pump Intake 'rl (f\. I 
Control Box type (SN) .2::t d, ~ 
Turbidity Meter (SN) ~ <6.':\.6 - ::\.$ 0 \ 

SIGNATUR~{S):·a6- ~\.">.' =-• • ••• •• PAGE~OF cl..... 

•• 



Project Site- Name: 
. Project No.: 

0. Domestic Well Data 
[Xl Monitoring Well Data 
H- Other Well Type: 
0. -QA Sample Type: 

INitrru>rntn<.tir-c: and Nittamines 

GRO .... NDWATERSAMPLE -LOG SHEET 

lof z..-

NSWCCRANE, SWMU12 -Sample 10 No.: - 12Gwt /80 3-
N6878 CTa 0357 -Sample L6catiQn: 12MWT /9 

Sampled By: - -Z"-~-'~:"'::;;;"'A-M-~---_ --

- C.O.C .. No.: _ 3.0\'\3.. 
Type of Sample: _ 
-[Xl Low Concentration 

-0. High 
' ..... . 

(2) l GI~ Amber 

Sample Collected Yes(] N9ll- 12GWT __ ~_' _~.-F 

1BJlt1ir:l:~ pump intake @"L8 !>. .tiL. ~ ,Y C/. /15 3 -- 0.7"/.-,- / I-'~ • ). J-~ 

,t../~// //'h-ric""/7_/'~f ~/_ 

MS/MSD Duplicate 10 No.: 



r 

~ttf;] Tetra Tech NUS, r~c . LOW FLOW PURGtbAtASH~ET 
"'_ •• < 

\. 
:. ~ 

PROJECT SITE NAME:. Nswb CRANE 
. PROJECT NUMBER:' . :-:-:N~68:!:::7~8 ..;:;.;.;;~=----~-----------~ 

Time Water Level Volume Flowrate pH cond .• rb. 
if'{~··. Eflfdi~wimlO ..~~ mM~'l . l$,~,l!!~~!i !!l[(lUlS-lQIiIlII, ,,~lN'iiltlLlI a~ ~Hi riS~ .~! I ,\,'l~~, I - .. h~iIl,,: ~,,_ 1.1 .. J. _', (;" . 

Q;)/E-'> ~2·:!>"a Ci - r - - -
0')2fj . 2:) ¥i!.. 15(.1 CJ /~'6 -9. '77 /3'40 4.2-
0938 . 24.0.3 3de;;·;) '/ :FC 5-· Jc; i.l2. 7 /.8 
<..) ')<;'i-l;''' 2..4. 7-:j- 41-::rQ·-J /6"'<.) .~'-:zz. 1·/61 /. =:;' . 
09 ')-f6 2=,'·3e o cJd CJ ,,; ~-~ 5.0,.::>- /.23,'J b.O 
/O(i~ 2.0.18 80C;) C) 2a·:; 4.81 /32'3 311 
Ie') /l~j 2t:;.·. 93 ,/()t..1 c::; Zcu _47l7 /. ~~ / 45 
/02 ~ 276'- I;!~d Zc<.) ~, ?'A /_~:>7. 4<J 
/03 0 .-. - - - - -. -

Water Qua:lity Meter (SN) OIL'074Z--"'1,r 
Control Box type (SN) _---!3~4=-7"'".-·~_.-___:--
Turbidity Meter (SN) .' 17Z 3;' /<Pd (J 

SIGNATURE(S):·. ~~.' 

• • 

DO 
1T.B~m 

-
J. :12 
5:'/~; 

5~ClI 

~'o/ 

2·-91 
/Ca 
0·,:$<;..-

-

WELLlD.:.··· >2~wr/8: ." 
DATE:!i/Z//OS .. 

Temp. ORP .... .. .. - Comments . 

ri\mf:m~ IIl1t![. lI~cr~~ji~ .~. fLo rn1!f" M<@'n ij io: ~ ~ ..... , .' " ••. ,~. '1!t! ' .. h .... , .. £l:t _~.' ,,: ::~ ~,_ ...->, .:.,..1_,.,,; ,_. ~ .. ; I '.!.*.'8\,. _ ~ """,.lm 

- - 5'~""~7'- ~~"".:.,,:."" 
/5-.0 '3 271 c £. .t.:";'f /< 

/4.R4 244- C'"-';,f,o(' 

19· Q "" .. ;;. 2:::F/ ~..-?-"i" 
/~e/ 269 Ct:::<.f~A!? 

1<7$/ 27:r G..i.E~,< 

/?- f';" .< ./ Z 7!j ~-

1</.9(.) 2.Yl.. e,C::c/f..< 

- .o<y' t _______ 

. Pump Intake 28 I 

. PAGE Z OFZ. -. -

•••• .. 



• 
. [I t]T"'. T.,hNUS. Ire GRCUNDWATERSAMPLE LOG SHEET' 

ProjeclSite Name: 
Project No~: . 

[] Domestic Well Data 
[X] Monitoring Welrbata 
[] Other Well Type:' . 
o QA Sample Type: 

. . 

NSWC CRANE,SWMU12 
. ' N6878 eTO 0357 

.. 12GWT __ -___ -F 

intake@_Z--=6'=--.'_--,--_ 

MSIMSD Duplicate 10 No.: -----

. I .,Z,... 
Page_ .. of ... 

Sample 10 No.: 12GWT ~o 0 3· 
Sample location: 12MWT Z<:J . 
Sampled By: . 

. C.O.C.No.: 3.:). '110 .. 
Type of Sample: 
.[Xl' low Concentration .. 
[] High Concentration 

.(2) L Glass Amber 



'. 
. .... --,:: :,--......-.. 

. L7jJ., ... .- ' . . : ..... 7Fti .. ' .: ...... ,,\: .. 
. : :.'~~,:< .' :;',~ .. Tetra Tech'NUS, Inc . . LOW FLOWPUR'GE D.ATASHI:ET \ . 
. : ... : .. : ... ::.: .... : .. : ..... . 

. . 

PROJECT SITE NAME: NSWCCRANE 
PROJECT Nl)MBER: . N6878 

-Time .. Water· Level', Volume Flowrate ·Ucond .• urb. '. 
~~:~P.t~~ I~~ 

_@if'. . . m 
I!I{~U:~.,. " Im$ZQ'!iiji:.. 'i~IJE~)JJf~~ ~ ~ .1. ~ It.' Il$~,; h:J~~~ l~tCrn'~l'Y.tl~l. 

1:5' ..J~ Z~·. /0 0 - - -
159:1 2:>'L::;,- //00 //0 4S& 2.~z9 4(J 
/fj':!:i-) 26". Z 7 2/00 .1'00 ~-'24 1.733 3; 
/t1>D 9 2:;5'; 2. '7 2900 80 5.40 I. ,;)-20 22 
/6/9 ' 25"'-2b ._~Auo 50 .5~ 39 j.4·::t6- i I 
)~: l <j ·Z:"· 2~ 47..0 0 :1,(;') :';-.25 j ::L~9 B,il.. 
ir;;,~9 :2~: ?~ 5<000 .. 2.0 5.0'8 i . G;.Z4 ~O 

1fl)49 Z5 ze M500 ~'c, . 4-.9/ J. '718 4.7 
i~~i9 2'5.2..8 '7400 9c 1-=84 /.783 3.8 
1'7t:> 2 - - - - -

R I': M (:J I/~'.F 0 .:. 4 bv'c'- VCJL' L.. t.-?1c-<\" 

Wa~er Quality Meter (SN) 
Control Box type (SN) 
Turbidity Meter (SN) 

o/L07P L·4#" . 
3~7 

/ 7;:'8'~ /G'QQ 

SIGNATUR.E(S): ~ ~ •• • 

WELL 10.: '. /L,-¥,Jr/r~,) . 
DATE: . -:r-z.z:--o~- ' 

. DO Temp.- r- ORP 
C ' 'Corrimenfs--~-' 

I~Yc£ti[I'~~r~ 1t1«~el~IJ!j$lj~ Ilirli!~rnlV3',m 1l1t~1ii'l:~~Sdlo';')Jl'l:~Il.~ ,! , £E~"iu b ~~ , !: ~ .::+.;:...:~,,_~ !t~~fJ",,~Jl ~.llii..!:i~~~·,,~:ili 

~~.-9~~ ~Q'.:.t"'q'"'c . 

o.c;It.:)cJ /4>.3Z -1-22 ::> c:!~G--4< 
o.~,.;),J /~. 24- ZZ.-S C!~-4< 

0.04 (6·31 Z~ C'i. e.: "" ~ 
o.3~ /~.15 2.z"5' C!4C:'-4A? 

04~ 1~,7f:j 2.-7 .... 1 Ct..EAK 
o. :::;-'9 ' /'7. / f Z 99 e~c4/f' 
0.39 "7· Z;; 346 CaA;t? 
6.q.7 f7. :!J 3·~:;,~- <:4'::;-""'_-'< 
- - --- 5 .4./J-:1/'L~c";r,; ........ , ,.: 

Pump Intake Z 7'~' 

PAGE 2? OF' 2. . 
. -. -

• 



.: 

• 

'. 

. (llF ... M NUS,loc. GRQUNDWATERSAMPLE 'LOG SHEET 

Project Site Name: 
, Project: No.: 

D, Domestic Well Data 
[X] MonitoringWell Data 
D Other Well Type:' 
D QA Sample Type: 

NSWC CRANE, SWMU12 
N6878,CTO 0357 

\ of :d 

Sample 10 No.: , 12GWT ao, 03 
Sample lOCation: 12MWT, a~ 

'Sampled By:, ' ~~~ 
C.O.C.,No.: ' 'Z.93 
T ypeof Sample: 
[X] Low'Concentration 
Dt-figh Concentration 

(2) L Glass Amber 

Other 

NA 

IRltI~redSample ColleCted YesO NjK ,12GWT ____ -F \.~.&s\'~ ~-\ "t... ~ 0 ~ , 

intake @d 5.7 c I \J..J ~'~<?'-'~ ~~ '" ~ 

MSIMSD Duplicate 10 No.: 

--===-----



-.---/ 

.. :., !.::.: 
.:~\~., .. :.: ..... ,;::>: .. 

... ~. Tetra Tech NUS, Inc. . LOW FLOW PURGE DATA SHEET 
. . ~ 

PROJECT SITE NAME: 
.PROJECT NUMBER: . 

NSWCCRANE 
N6878. 

\. 

WELLID,: \d ~W"\'Q.~ 
DATE: .s..;. Q\c ~9 S 

Time 
4(~"~I \ :tai1~ .. ' 

'ORP . . Comments 

·l.5·.~5 
jS.ss \~O~. I cL c I 'acu I 5 ·t:.S 1~a.o51 . "7"53 I ~."'6.ia~,d.1 c:::.~o..v Q 

\<':'03 \ <is . ~ "is' I ~. ad dO I ·s. b '11 ~ '\ ~ S ~ \ ~ . ~, I \ 3, ~ <:11 ~ 9~ I '7 I \ 
\<...,.,s T~.-'-~ -, <0. o---r-Oioc:> Is .5<:i I. \<l.. ,-T5~n;:-5?T) 3.~ \rOc \~~ 
\~~:s ~o.o~ I ''is'Q 1--sOC)- IS~.531. \1$7 1-14,~-1 ~.~, 1\3>,.~til30<c·7 
\(., ~-? ~<:>."'fS a- 1- \ 0-:-:0 1-~i\ 15.1..\ 1ST· \ ~~ 1'-3 \--I~. D3 Il~ ::~b I ~,\~.) 
iLYJi. O\_d.. '\ a.. 1 a . .OJ __ '.a®.J...s;.-1 -<i I • \'-' ,t; I ~ ~ . 1 ..r;."iS '1 I J ~ • S"i I :~ '3.C.5 
,{,....s s- ~~."87 I 't~.o I &~ 15.5~ I . \, ~ 11 -g 5,7~ I )~~, . .5713.)3-, \ 
,., 0;'- ~~ • '~:B 1-_'UQ,~_J-'-a~--_1.s,5'2]~J_LLJ ~. _l£~G,{' 11 o· S~ 15 o~,. ~ 
V, '5 d.'-\.SC> 1- \1S~ol-a-Obls:-s,~1 . \/~I \'--\n I s,~/1 J3,7,.1~9c;)·/I-<-"t:>""'~i 
'-ias a-,'s-.--L,. 'd.,. 0\0.01 &cre IS. '-IGl I ~ "",Ia<m 1- s.;;i''''8''1 S~~6"8[a~ . .31 '\\ 
J.20.:s ..a.~.:ocL.L..a~ . .0.1_ alJ"O_LS.~[ _LL"1_~..5..U~· '8' <.f I ) ~,,>; ~'118.9Q, b I ", 
j') '''li.:l. \..u .. &5L. K:::::>"C ~ . I I..;.:...~&_~~~ 

~- ,-- --, 

Water QualityMeter (SN) .' ~ '-070 a A... ~ 
Control Box type (SN) ~., . 

. Pump Intake .. 8>. S 'ct <0 ', __ Sa I 

Turbidity Meter (S~.. n ~ ~ .. I "oC 

SIGNATURE(S): . . '.. ....: ~. ~ )Js:::::: 

••• :. PAGE..a.OF...a. 

• 



• ~ . . 

., 

'. 

Project, Site Name: 
Project No.: 

U Domestic Well Data 

GROUNDWATER'SAMPlE'LOG SHEET 

NSWC CRANE,SWMU12 
N6878 CTO 0357 ' 

" Sample 10 No.: , 
Sample L9CCilion: 
Sampled By:, 
t,o.c.No.: 
Type ,of Sample: [X] Monitoring Well Data ' , 

'u' Other Well Type: ' ' 
U QA Sample Type:' ---,-----'--.,...,.....-----......,...--

. [X] LowConcentration ' 
U High Concentration 

, , 

(2) L Glass Amber 

MS/MSD Duplicate 10 No.: 

-

of a 



.. ~' \ .... -"" 

LOW FLOW PURGE DATA SHE:ET .' \ :f0,;\1] ... Tetra Tech NUS. Inc. 

PROJECT SITe NAME: . 
PROJE.CT NUMBER: 

NSWCCRANE. WELL 10.: . . . "} ~. rr)L.6.d-r~"3 
DATE: . $' ~.' a (;)- 6 S .. ' N6878 

\. ~ \ ~ 0 • (,; y \ ~ . ~ 3 S I.i /. ") 
')'""'\~aL a<is.<.>..s· , d. 'is''' ,~o-, ~.'1S7''-\,~o..' \<\ '\,.$,-\' \\a'~\' 5t.fI.dl \\ 
.~ '-\.~QL ~~._ ~ I ""' 1.3> II sol a,:<6~ I '-\ . 't \ I \ --, I a ,--.\ \ L \~_ .. '"\ \ L <'St..j~·-.ll __ ---" 
\':\.5DL a ~~_~_~ 15. ~ I ,..sa I ~,~71'--\, Its I - 1··~·;)'7 1}(.--,~_:5~Ji-,-~L __ ~~~1 
\S;:ro I 60.0\ J 712>1~ __ ~ __ L~·"T>:B~£.j_,~- d,}'?1 )(".1>3IS}'l.1S1 t/ 

) :s '\ a I '~('"). <\ .... 'S I ~ . ~ I " sol ~,'1; 7 1'-\, ~ 3 I I \."'is 7 I '\'1 ,OJ I ~ <\ 'is, a. I I, 

'1&a~' -:S\. ~t.... q--:-l{ '\0-0 '~,o~I_-c;.o<o T-;-",sT-\-.L.O-r y).5-~--IY9". ~T '1 
')5&0 I 3_~C\ , \O.'ls I '\(~ I ~.~'bJ s.o.5_L~~ J \-,-·/31"".'-\\.:.L~.S-1 If 

\ S 2:>.;t I 'ut) . ..ILSlst I C':) '<" ..:._> I I "-~ &. ~ '-, '< 0.. ...... 
U I . I ,- -

.' 

6\.~~ Pump Intake Water QualityMeter (SN) ~ '-' 070« ~.y:: . 
Control Box type (SN) . . % .' ..... . . .' 

Turbidiiy Meter ((:2~ b;:: - ICoop 
SIGNATURE(S).. "'- ..~ .. .•. '. ••• 

':;".~~:. PAGE~OF &. 
' ..... " . .,.. .... ~ ..... :~ .... , .... ', . ._-

,-~~; •• 



• 

( ILF·"TochN~.,", 
. Projec~ Site Name: 
Project No.: 

. [] Domestic Well Data 
[X] Monitoring Well Data .. 

. []. OtherWellType: 
[] QA Sample Type: . 

and N· itn:uTlin,'" 

·GROUNDWATER SAMPLE ·LOG SHEET 

NSWC CRANE, SWMU12 
N6878CTO 0357 . 

12GWt_~ __ -F 

. Sample 10 No~: 12GWT 0.. ~O :3 
Sample location:· 12MWT a=g 
Sampled8y: . C"lO¢...'-C~~. 
C.O.C. No;: .... 3 ~..., .~ 
Type of Sample: . . 
[X] low Concentrati.on· 
[] High Concentration 

(2) L Glass Amber 

1Be.~ pump intake @ --" __ -"O-'~"-'-

MS/MSD Duplicate 10 No.: 



L •. 

.•• tl.f4J.. Tetra Tech NUS; Inc .. 

',,:---. -' 
... LOW FLOW PURGE DATA SHEET \, 

" .. 

PROJECT SI;E NAME: NSWCCRANE· .. WELLID.: '\'9.~~"&~ 
PROJECT NUMBER: N6878 DATE: -S·.- & 2:> ;;'-.0.:5 

--

Water Quality Meter (SN) .. 0'-13~(S~ ""~ Pump Intake .. ·.cl~. ~ I 

Control Box type (SN) B. d. '"8 
Turbidity Meter (SN). ~ % 'f .5 -·4 5Q I . 

SIGNATURE(S~rvbc>+ .~ .. -

~ . 

.~ ~~ '0 .... '\'0 '6 .... ~u.."- <:)~. . .. 

.. -. ~ 

~\ .~~. \.)~~~~.~ ... 

'~,~~~-:r- :s.~~·,~s~· . 

PAGE O--OF 'd.. -.. - _. 
~ 



• 

• 

. GRQUNDWATEFrSAMPL.ELOG SHE';! 

Project Site Name: 
Project No.: 

{] Domestic Well Data 
[X]· Monitoring Well Data 
{]. Other Well Type: 
n QA Sample Type: 

'Nitrn<>r·nrn"ti,.." and Nitramines 

N$WC CRANE, SWMU12 
N6878 CTO 0357 

Sample Collected ~N~ 12GWT __ ~--:--F 

~~Iled pump intake @ lJo#' . A/ 4 

MSIMSD Duplicate IDNo.: 
---=--.. 

J of I 

. Sample 10 No.: 12GWT 3d o( . 
Sample Location: 12MwT 3 d . 

Sampled By:.· -"'-;-,-£,-. oo:;..d"""~--4-h"-.?--'--

C.O~C.No.: c3~ '13 . 
TyPe of Sample: 
[X] • Low. Concentration· 
n High COncentration 

Other .. 
NA 



) 

) 

. ) 

tltl Tetra TeOh NUS, 'e< . 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[X] Monitoring Well Data " 
[]. Other wen Type: 

, [] QA Sample Type: 

" ' 

. . ',.-. '. '. 

GROlJNDWATERSAMPLE LOG SHEET 

NSWC. CRANE, SWMU12 
, N6878CTO 0357 

12GWT_~ __ ·F 

.f of Z' 

. Sample 10 No.: 12GWT '3 I 0.5 . 

Sample Location: 12MWT 31 
Sampled By:. ....;,7:=.:-:-. ;":'~±<?-'/--'l-M-., .p--:"--'--

C.O~C.,No.: , 3~"Ik" 
Type of Sample: 
. [X] Low Concentration 
[] High COnc,entration 

(2) L Glass Amber 

Filtered'Sample Collected YesU N9I{ 

8 Q
' intake.@ ___ /_--c-_ 

MSiMSD Duplicate'ID No.: 

r 

• 

•• 



. .- . 

•
••• 

· •.. ,i~ty: 
-:: : .. :;,(;~:~ .. :.~ Tetra Tecti NUS, Inc. 

",. . 

PROJEct SITE NAME~/ 
PROJECT NUMBER: 

Water Quality Meter (SN) 
Control Box type (SN) . 
Turbic~ity Meter (SN) 

NSWCCRANE 
N6878 

cJ/~07oZ ~~ 
. H'p/t:) -/<:cO 

. /,7Z8 -. /"ct:J 

SIGNATURE(S): ~.~~ 

-.. 

WELL Ip.: .... /2 A1vv T ~I 
DATE:· . 6/Z3 /oS . 

. Pump Intake 8:J' ( 

.' 
\ 

PAGE Z.OF2-



) " 

· [Il) Tetra TechNUS, in, 

ProjeCt Site Name: 
Project No.,: 

,[] Domestic Well'Data 
[X] Monitoring Well Data 

, [] Other Well Type: 
[] 9A Sample Type: " 

INit,rruor,nm",ti"" and I\Jitr'l>min"" 

~~Ited, pump intake,@ '92" 

MS/MSD Duplicate 10 No.: 

-' 

0,' 

GROUNDWATER SAMPLE 'LOG SHEET 

NSWC CRANE, SWMU12 
N6878CTO 0357' 

12GWT ____ ·F 

,----.. 

'SampielDNo.: '12GWT 3203 
, Sample ,LOcation: 12MWT 3Z 

~---=---,:----
'Sampled By: , 7," dc.t./-'9~ 
C.O~C~No.: ',3~ ':\..3 
Type'of Sample: 

[X] , Low Concentration ' 
, [] ,High C.onceritration' 

(2) L Glass Alrlber 

. .'~ 

., 



••• •••• 

, . ·;&, 
..••• ~. Tetra Tech NUS, Inc ........ LOW., FLOW PURGE DATA SHEET \. 

-.. 

PROJECT SiTE NAME:" . ~N~S~W~C;...;C;;;.;;R.;.;.A.;.;.N.;,;;E~""",--__ --.;. ___ ___ 
PROJECT NU'MBER: . N6878 

WaterQuality Meter (SN) 
Control Box type (SN) 
Turbidity Meter(SN) .. 

O/Lt??'O, 4~ 
~~/d"L~t10 
/7Z8~/60 ~ 

SIGNATURE(~): 'ZS;Z.~~ 

WELLID.:/2#,WT 32 
DATE: . 5- ZZ~o5. 

Pump Intake ~ 9 I' . 
~~~~~~-----

. #' /HA / ~/."Yi-,"",,/ ....... //,,;.1 .s/~~ .-
PAGE~OF 2-. 



) .. 

Project Site. Name: 
Project No.: .' 

[] DomesticWell Data 
[X] Monit()ringWell Data· 
[]OtherWell Type:· . 
[] OA Sample Type: 

II-i1t,"'",rl Sample C~lIected.YeS[) N~· 
intake @ (;).7 I 

.GROUNDWATER'SAMPLE tOG SHEET 

NSWG.CRANE, SWMU12 
N6878CTO 03!?7 

\ofA . 

. Sample 10 No.: 12GWT .Q. bo 3 
Sample Location: 12MVVT '5~ 
Sampled By: Gbi;s~ . 
C;O.C. No.: .• 3Bj l> 
Type of Sample: 

.. [X] L()w Concentration 
[]. High Concentration .. 

. ..' '.' . 

. .'. Other 

. . 49C (2) L Glass Amber 

12GWT -F: 

• 

•• 

• 



,. , 

l~m Tetra Tech NUS, Inc, 

•••••• .' .. 
. ,: . .- . 

. . 
•. ' 

: '. LOW FLOW PURGE DATA SHEET \ 

- . ' 

PROJECT SITE NAME: 
PROJECT NUMBER: 

. NSWC CRANE 
N6878 

··WELLID.: . \~~\ Ob· 
DATE: ..s . 8,- 05 

i 

. Water Quality Meter (SN)" A'=) .3 ~ ~ ':\ ~ '3:> 
Control Box type (SN) . . 3a ~ 
Turbidity Meter (SN) . a>"'6Y 3-,p"'lC;;-OI 

SIGNATURE(S):Y r. .~ ~~ 

Pump Intake &'7 /. 

PAGE~F~ 



. : . 

:' ) .. 
~ :' . 

. GROUNDWATERSArJiPLE lOG SHEET 

ProjeCt Site Name: 
Project No.: 

[lOomestic Well Data 
[X] Monitoring Well Data 
[l Other Well Type: . 
[] QA Sample Type: 

and Nitramines 

NSWCCRANE, SWMU12 
N6878CTO 0357: 

Sample Collected YesO NK 12GWT ____ -F 

1ge.oieflted pump intake @ ·cilo. a6 · 

MSIMSD Duplicate 10 No.: . --

.. Sample 10 No.: 
Sample LOcation: 
Sampled8y: . 

.. C.O.C.No.: 
Type of Sample: 

.Pageiof 

3L4 .. 

[X] . LQw Concentration 
. U. High COncentration 

. (2) L Glass Amoer 

•• 

• 

•• 



•• 
\ .. e" . . . .:' .. e. 

Tetra Tech NUS,lnc. .' Low FLOW PU~GE DAiA SHEET' . \. -.. 
" ...... . 

PROJECT SITE NAME: NSWC:CRANE WELL 10;: .' \a~w', ~ .. 
PROJECT NUMBER: N6878 DATE:. S''';' \~- <:::";) S 

Water Quality Meter (SN) 0 ~ <... G> ~ :'6.''-"\ ,~5~:> 
CQntrol Box type (SN) " , ,'~al ' 

Turbidity MeteC/ . . ~~-L)SO\ 
SIGNATURE( " ......... ~ cs<:: ,. -

. . 

Pump Intake -'d.:G..G.O' 

PAGE..aOF~ . 



\ . 

\ 

) 

.', 

Project Site Name: 
Project No.: 

o Domestic Well Data 
JX]Monitoring Well Data 
o Other Well Type: . 
o QA Sample Typ~:' 

MSIMSD Duplicate 10 No.: 
~ 

·.GROUNDWATERSAMPLE LOG SHEET 

NSWC CRANE, SWMU12 
'. N6878 CTO'0357 

__ ~_-F 

. Sample ID No.: 
Sample LOcalion: 
SampledBy: . 
C.O.C.No.: 
Typeot Sample: .. 

12GWT '=\ \. 0'2> 
12MWT u..\ 

P<l Low Concentration 
o High Concentration . 

(2)L. Glass Amber 

• 

• 



.. ~.. .. Tetra Tech NUS, In6. 

••• . . 
.' . : 

.. '", ' ' .. ' • • 

.. \. 
.: LOW FLOW PU~GE DATA SHEET -; . 

PROJECT SITE NAME: .' ~N~S~W~C_C __ R~A __ N_E _______________ _ 
PROJ.ECT NUMBER:' N6878 '; .. 

eWELL 10.:. \~ ~~ -V. '-\ \. 
DATE: ·s· ... a.Q -6 :5 

. Water Quality Meter (SN) . Q ~ P $$~ ~3 Pump Intake • 3:>\ . Co .. ' 
Control Box type (SN) '0 ass . 
Turbidity Meter (SN) &$"'\ 5> _\:\'5Q \ 

. ~. . .. ~ .. ,~. 
. SIGNATURE(S):'~ ~ 06..<~. 

. ~ ~~ ~-~'-o ~-~~---6,' . 
" .. ~S"'~~·~ \...)~~ .... ~~ .. 
~~ ',~ '~'<"'~~v •. ~ \..-~', .~~. PAGE...aO~ a-. 



GROUNDWATER SAMPLE :LOG SHEET 

Project Site Name: 
Project No.:. . 

o . Domestic Well Data 
. [X] Monitoring Well Data 
·0 Other Well Type: 
n QA Sample TyPe: 

NSWG CRANE, SWMU12 
N6878 CTO 0357. 

. Sample C~lJected Yes{]·Nj)( 12GWT ___ ..:--F 

IQEidk::;~ pump intake @ a a.. . '-\ ;S' 

MSIMSD Duplicate ID No.: 

-

·of .. d... 

. Sample 10 No.: 12GWT ,\. a. ¢ 3-
Sample Location: . 12MWT '-\ a. 
Sampled By:· . (ipS<.. ~·A~ 
C.O.C·.No.: . . >3~'t3 
Typed Sample: 
[Xl Low Concentration 
o High Conce·ntration 

(2) L Glass Amber 

• 

•••• 



••••• . ' .... 

...... ' .. :" 
. . . ••• ".. ",',. 

.. , ::.:3ti: TettaTech NUS,·lnc. . LOW FLOWPUFI"<3EDATASHEET \. 
-.. 

'", .... :.-:.: .......•... " 

PROJECT SITE NAME: 
. PROJECT NUMBER: 

NSWCCRANE 
N6878 

Water Quality Meter (SN) . 6 ~ 2> SSJs':z' As:> 
Control Box type (SN) . ~ 15. : 

. Turbidity Meter (Z2.....: _ ;;: : ~ :? - 9 5'0 I 

SIGNATLlRE(S). ,....... .2:> v---... • 
. . 

WELL 10;: '\ a~ ~~ ":\ p.., 
DATE: S - ~d.,. oS . 

Pum·p Intake .. a ~ . '-) ;5"" 

~ ~~:~'"""'b.'-o~.~~-- . 
~'1~~ .. '\~~;,~",-~y 6~~'?~" 

PAGE~F~ 



.. 

I 
I 

. (lblT."TochNus.~ 
Projec~ Site Name: 
Project Nq.: 

[] Domestic Well Data 
[X] Monitoring Well Data . 
[] Other Well Type: 

. [] QASample Type: 

GROUNDWATER:SAMPLE 'LOG SHEET 

NSWGCAANE, SWMU12 
N6878CTO 0357 ' 

\ of ~ . 

Sample ID No.: 12GWT ~ 103 
Sample LOcation: 12MWT '\""? 

.' Sampled By:. Crt) .~~ .' 
. C.O.C:No.: .' . 3M3 

T ypeof Sample: 
[X] Low Concentration 

.. [) High Concentration 

Other 

• 

). 
4°C (2) L GlaSs Amber 

. Filter~ Sample Collected YesO N~ t2GWT -F 

. intake @' a \ . ~ . 

). 
~".' .. 
. ~. 



'r,.. Tetra Tech NUS, Inc, '. 

• •••• 

LOW FLOW PURGE 'DAT A SHEET 
•• \. 

PROJECT SITE NAME: NSWCCRANE WELL 10.: .\ a ~w""'\ ~J 
P~OJECT NUMBER: .·N6878 DATE: '5' -51. \ -o.s 

.... 

Time. Water Level . Volume· Flowrate . pH.' . Cond..1 nub.' . DO " Temp. 'ORP' . Comments . 
11~j':[~J ~Wl~f·!Sl~ii1 ~i)_ 1lli!(;ml!!K~lf,)l)~ .(§. 

ImmS7bJiO)J~IB~ul~§.~~)J~ 1~~\im]ijZI~ r~il'II'" ,.'J' _·',a~.~ >:f,'4 ' ) ,ILS;. :,.,~" .• i $t~;a:~ J,lNi£ ~. ',:i ~ .• . L~. $. illS} 'n~ll!!;t!Ii!J}Y~· •.. ru" ..... ~ '. b,_~" •. , '" lli.'iI;LliL···· '" 

'\ n.:;'(") \ .?~,. ~ d - - ~ - - ~o-... ........ ~~""""""',,, 
1 0'-'0 \,::2,. ~..3 \.~ \~1) ks. \~ . - <o5b .'X~ I·d-to \~.(.,,~ I~rrc .. \ -<..'\ , ..2::-. r>, \.. '&I. J 

\cSt'I \?..~d- _~ i" '\'"'gu 14<~, \7 • ~(p~~"6 )'$ }. '~o.. . "d- SOl ~,.... c,. 'i ~'~n..""-J. 

\'\(~ \ ?-.. ~~ .:s . --, \ ~u IlS· 'IS • (",':2,1-.. 'l$./ {",.t..;3 ,~.~~ ::-, \ I":' \ \1 

'\ '\" D \~/~d. -/,0.. \"'lSD I't£. \ 2> . fo'-J5 . f.o, 5 (f) • ()I::j \~·53 ~:::.~. < .. 
\1 

\\ ~c . \?,. <1 'd 0..,0 \iSO 1'(£· \~ (6'-{ "'6 Y,9 .5 . .;t) '~ . .s~ ~y;t;; " 
'\ \.:l..Q .\ 6. q d,. . \O;~ \~\). \s· \\ ~<oy~ "1, '7 S,d'?> \~.};? ~/3. " 
'\" ....... () '\~.~-a. \d.~ \~u Irs ._\ \ L..4 () '1·3 B. ?-,f) )-d.~9 [,;::):~:£5 <Z..-...c")~ ~,<o... ..... 

~) ~ a 
I~ 

. Water Quality Meter (SN) (j ~ <.:.. 315"8 '-\. ~ 
. Control Box type (SN) . . 3d JS . . 

Pump Intake. " d\. "6" 

Turbidity Meter (SN). . a1S t ,;:,- ·450/" 

'SIGNATURE(S): 9,:;.·?::> ~- .' PAG'E~F~ 

lli r; 
o 
.~ 

.~ 

IT 
P 
If 
,~ • , 
~ 
~ 
~ 
I 
I 
I . 

Ii 
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• 

APPENDIX A.1.2 

SWMU12 

ROUND 3 

SURFACE WATER SAMPLE LOG SHEETS 



• 
fl.tJ Telra Tech NUS.I~ .. SURFACE WATEHSAMPLE LOG SHEET . . ..' 

Project Site. Name: 

. Project No.: 
NSWC CRANE, SWMU12 Sample ID No.: ·.12S\iV 0' 03 

Sample Location: 12SW/SDeI.,· 

' .. Stre~m 
[] Spring 

n Pond· 

.Q.Lake 
[] Other: 
[]QA Sample Type:. 

N6878 CTO 0357 
Sampled By: J~ //x .. 
C.O.C. No.: B z.:.4 0 • 

Type'. of Saft!ple: . 
. [Xr:Lo~ Goncentratioh 

. [] .}Iign Concentration 

'. ' • .,mmnm,. 

, Filtered Sample Collected Yes[ J NC;:< 12SW -F 

FLolA ; 

v<1 j) if I' 

3.~ 0;'7 15c <./-f7 

MSIMSD, 

I 

, . 

:. 
~------~----------------------------------~----~--~~--------------~ 

',", 

. i 



) 

IlL) T e'r~ Tech NUS. Inc. 

.' .. 

SURFACE ,WATER SAMPLE LOG'SHEET 
·,· ........ t!; 

'of,i' 

Project Site Name: N$WC CRANE; SWMU12', Sample IDNo.: 

Project No.: " N6lJ78CTO 0357" Sample Location: 12SW/SO// 

Sampled By:, 

C.O.C.No.: 

J,~ITA. , ' 
II ,'Stream 
o Spring 
o Pond 
'Q'Lake 
o Other: 
OQASampleType:, 

~." . 

• Filtered Sample Collected Yesfj N~ 12SW, -,-- "F 
'Fl<l~ , 

t) .2- '5"1..,.,~5 I ... ~:r O.6S- 0 
I 'J' , 

, t(/wlJ.. 8' vr,L.I ie'- /rt7 

Ihpih = O. ~8 

Type 'of Sample: ' 
,[X] ,.' L6w Concentr,atiori 

o 'High C()ncentration' 

~!iI!B1ff1Ii1~~ Signature(s): 
MSIMSOOuplicate 10 No.: - '. 



•• 
[ltJTetra TechNUS,IOC. 

Project Site Name: 
Project No.: 

[] Stream 
[] Spring 
[] Pond 

. '[], Lake . 
I Other: 
[] QA Sample TyPe: 

SURFACE VVATEHSAMPlElOG SHEET' 

NSWCCRANE, SWMlh2' 
:N6878 CT003S1· 

of~ 

Sample 10 No.: '. 12SW ;403 . 
Sample LotattOn:12sw/SD, 4 
Sampled By: .. ,I 6, /7~. 
C.O.C. No.:3z..qo • 

Type 'of Sampie: : . . 
. {X] Low: Concentration 

[].Jiigh Conc~ntration . . 

·IFiItArAc1 Sample Collected Yes[ 1 N~ 12SW_--:-__ -F. 

MS/MSD Duplicate ID No.: 

.---" 



) 

. ~ ;,' '.',. [It] Tetra Tech NUS, Inc. • SURFACE WATERSAMPLE lOG SHEET --

Project Site Name: -
Project No.: _ 

I- Stream 
[] Spring 
[] Pond 

-0 Lake 
[] Other. 
[] QA Sample Type: 

MSIMSD - - Duplicate 10 No.: 

-------

- -

NSWCCRANE, SWMU12--
_ N6s1a CTO 0357 

12SW_-'--_--'---F 

/ / of __ _ 

Sample 10 No.: 12SW 2. 4 0.3 _ 
Sample location: _ 1-2SW/SD -Z. 4 
Sampled8y: J~ /"7~ -
C.O~C: No.: - 32..4 () -

- - -

Type of,Sample: _ _ 
_ · [X] .:l.~wC6rlceritration _ 
_ []~igh Concentration 

• 

• 



••• 

. l 

[It] TelraTeehNUS. Inc. • SURFACE WATER SAMPLE .LOG SHEET 
... ./ 

Project Site· Name: 
. Project No.: 

q _Stream 
D Spring 

. [] Pond 

.- ·.QLake • 
[] Other: . 
[]QASample Type:. 

NSWC CFlANE, SWMU12· 
. N6878 CTO 0357 

01._ 

Sample 10 No.: .12SWZ.'=> <).3 
. Sample Location: 12SWfSDZ '5" 
Sampled By: J4 /Z.,;(. . 

. C.O.C. No.: j z...q.. () . 

Type of Sclmple: . 
. [X] Low· Conc~ntration 
[] . J-ligh C·oncentration 

:IFilt,ered Sample Collected Yes[) Nob! 12SW ~F 

rlC.~ ~ 

W -l4' 
-p L I 'Z. ,I 

"2- I 1/('. -~.+-+ 5'("<:' 

·MSlMSD Duplicate 10 No.: . -
1~~Ifl!U Signature(s):. 



) 

[I t) Tetra Tech NUS.I~.· SURFACE WATE'RSAMPLElOGSHEET 

. Project Site Name: 

. Project No.: 

I.Stream 

[] S~ring 
U'Pond 

ijLake 
[]Other: 

-.[] QA Sample Type: 

NSWC CRANE"SWMU12 
N6878 GTO 0357 . 

: Rltered Scimple Collected Vesel N~. 12SW -F 

f) VII' V 
". "J I' xz.c.' .~,3>4L71(1-@. 

3U I -$"JT Co 

Duplicate ID No.: 

. i 2FLJ052 cJ C) S- d / 

Sample 10 No.: . 12SW z-r 03 .. 

$ampleLocatiol1: 12SW/SDZZ 

Sampled By:· . J 6 I r:-< 
. C.O.C. No,: ~3::...;2.4:;;.. . ...:::' :.....() _____ ..,....-__ 

Type of Sample: 
[X] L~w.Concentration 

.. [] . High Concentration 

• 

• 



• 

• 

.. ( .. ;.' '. 

. . . '. 

f ltl Tetra T;"hNUS,lnc.· SURFACE WATER SAMPLE lOG SHEET 

(of~ 

Project Site Name: 
. Project No.: 

[) Strea~ 
[) Spring' 

[) Pond 
'.[) .Lake 
d Other: .. 

[) QA?ample Type: 

NSWC CRANE, SWMU12 
N687,8CT00357 

, 

Sample 10 No.: . 128W 31 Q Z. 

Sample LoCation: ...;.1.::.;2S;;;..:W.;.;./..:..SD~3,....:(:...-_-,._ 
. Sampled By: J4/7/( . 
. C.O~C~ No.: 2> ~ '-\ 0 

Type of.Sample: 
[Xl Low Concentration 
n fligh Concentration 

· ... "'PrPn S~ple Collectocf Yes[] N~ 12SW ___ -'---F 

. -I I 
~ IJV-

. S-iOfP~ 

~~!!!l1J Signature(s): 
MS/MSD Duplicate 'DNo.: 

L-______ ~ __________________________________ ~ ____ ~ ____ ~ ______________ ~ 



1· 

) 

[It] Telra Tech NUS, Inc. SUR'FACE WATER SAMPLE LOG .SHEET 

Project Site Name: . 
Project No.: 

·0 Stream 
o Spring 
o Pond. 

:QLake' 
lOther: 
o QA Sample Type: . 

. NSWC CRANE, SWMU12' 
N6878 CTO'0357 '. 

'.FiII~rAd. Sample Collected Yes[] N~ 12SW ____ -F 

w' /, -;-/. 
(). td. ( 

Y ,-= I (:" I- I ~4 c:. 

MSIMSD ---- Duplicate ID No.: 

Of_' 
Sample 10 No.: .' 1"2SW 340 z.. 
Sample Location: 12sw/sD' 3 q. 
Sam pied By:· J ,4 -ITA.. .. 
C.O.C.No.: 3z....~o. 

Type of Sample: ". 
[Xl" Low C()~centfation 
.0 High Concentration 

Signature(s): .' 

:. 

•• 

• 



• 

• 

• 

. . 

APPENDIX A.2 

SWMU 12 

. ROUND 3 

CHAIN OF CUSTODY RECORDS 



( It]. ~ T'ECH NU;~·\NC. . CHAIN OF CUSTODY ,' . ., .', .~.:.:.!. '.1 NUMBER .324.0' I PAGE ./ '~OF •. -. "--

I FACILITY: 

. /t/SWC CItt4N~ 
PROJECT NO: CTO . 

"a78 357 
PROJ.ECT MANAGER I PHC:>N ... E N. U .... MB. ,.ER.·.·. '. ... I LA.E!p.~A.TORY NA .. MEAND.CONTACT:·· '. 
FMI,.,.H $AS-'Nk' .' .·.(4IZ)'Z'· 830 <8. " . .t.AUCtl<s/ /{u<iH ·~eA/.Tlt:£ 

· SAMPLERS (SIGNATU~E) 
"F.IE .. LD OPERATIONS. LEADER' ,'. PH.O.,,N. ,E.-NUM ... BER '.. . •... , ""1 AQ[)RESS ..... '; . .. . . .. 
TE~~>' F(~JA~""'(4>IZ).9Z'·.~8S"'." .. ~40,.s.' ~~~.c y 54... 

TIf! p(.)~ J 1M :~o&~ot . '. 'CARRIERIWAYBI.LL.NUMBE~' .' . ,. . .........• ;' ..•....... , CITY;STATE '. 

F.i;:~ .. E)/ ",,~.:zr: 8:4,~i7;"!1 {3$477d. '. SF~?j~~6 /~A . ?':/08. - ' .. 
'/.' 

STANDARD TAT g] . • . 
. RUSH TAT 0 '. . . ...g 
o 24hr,0 '48 hr.: D'72 hr. ~ 0 7' da··· O' . 

..(1).'.:. o· 

'.1 ...[,~ ' .. ~ .. '. ffi·:·····~'·>· .' . .,.~ .. a,. .. 'rt / .~ ·xO.· w .z·· . :: .... ~-~ . ..., .•. ,". ot .1-. (I) ~- . - '. .'~' . t 
.. ~ 0.. - CL'" • Z '~. . ~ ." .~. '7"~ · . - . x w··~ 0 z" .... ,'. ~. . 
fl." ". z· I- 'O'CI -.··.·0 .. ~ ... ·L. ':-J.i.t: /. 'f f 1. f···. 

''I. '.: Q .CL· ~ - 1--6 .' .' 7,:r:: 
. .~. w . 0 ,>< oCl_ () ... ~ .. ,"' ... w 0:: .- 0 . - w~·· u.. . . . "v . 

1-....... .... c( .' . .1- ~O::'-.J 'CLCL 0." 1..\ ..... 
.... 0 CL 1-" '1-' '. '.Jc(:E. ': 7·' " ' .. a ~ . . o· ·0- ·0 .c('~ 00:: 0 0' 0 ~f . " .' . 

· . TIME SAMPLE 10 : ~ . I- .. IIl. ~. W O.ClO :;z:. ''fv,+f' " ....... '.,//' 

7.1'9 11"!sO 1 l2.6wr'l/03· 
~~I 130i:) I· I Z GWT 12 03 

~,117031 iZGwr/'Oo3 

,~, 1/8101 IZGWr3ao3 
~ola845"I" IZ SW.?7 0 3. 
s/Zcid,osl :izsw //03 .. 

%olo,z~ lIZ $WZ :>'03:. 

. ,~o 10'5.51. 125/.../24 0 3 

~c) 1/0/51 Ii SWO}10"3 

'%01/030 1' ·12 ~W/~CI~' 
*011(J4.81' IZ sW 340z... 
~oll//ol /2 S~/ 3/02. 

~o 100001 12FDo'S ZO osol 
'1. RELINQUISHED BY ~:/?'~./ ___ 
2, RELINQUISHED BY -'./ 

3. RELINQUISHED BY 

COMMENTS 
.'~"'''''",~~;, 

IZHWI' '-.i. 1 - ·IGw.1 G .12"-l.z .1 .. Til..,. 

",I#~t 1:-1 ~.IG~IG J .212.· 

~~~I - 1 - 1 G",/16 12 1 Z 
IZMW 
7."3·Sf· 1 

.. I/Zl~W 
so-.Z.-rl ~ 

--14h( 1 .~ I ZI z.. 
. LWL_ 61-.4 I 4 

IZ$W 
I<t:.DII - 4 -ISW! GIZ 2. 
/ts# 
ISDZS-
I'ZSW 
$DZ4 

II z.S JotI' 1 . 
Soo9 .-

I'ZSW" 
. SDI4 
'I/Z-SW so34 
/2SW 
.s.Q'31 

GIG 

swl G·I·Z.· 12. 
s~1 61z12 
sWIG,IZ·I2.. 
swl '61 z. 12.. . 
skil 6IZ" 12 
s~IG 1 z. IZ. 
S',",/I <5 z· I 2., 

DATE '1 TIME 
-s:.-ZO-o5 /83d 

1. RECEIVED BY 
,&'"cp.&A"'" L ~K~.R tiS' .s...r 

DATE TIME 2. RECEIVED BY 

DATE TIME 3. RECEIVED BY 

~ ... ' 

',. 

p Gi /11\ ~ IIV\~o . 

. I:' <'OJ ..... 
;;> C' /,,/ it: 7 " ~ 

DATE 1 TIME 
5:'2.0 ' 0 ~ /830 
DATE I TIME 

DATE TIME' 

.. ,.1,./ 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) . YELLOW (FIELD. COPY) PINK (FILE COPY) 4/02R 
. FORM NO. TtNUS-001 . 



··1-t] \_AlA .TECH NUS, IN¢; 

·ltl , ·'··' ... ~I· ..... -v. -. 
.;~ 

\\1. 
"";', 

.... CHAIN OF CUSTODY· .••... ·;·~,-jrNUMBER·: •.. 3,243,.· .•... l 

9 
·z·· 
o 
i= ,C( 
(J 
0·· 

.. .J .. 

,- ',_ "i: 

:, ", 

·:&"i~~.4 

·PAGE-±OF~ 

• ~I. 

FORM NO.· TtNUS-OOl 



[ltl.~TECH~us.1NC' .. ,CHAINOFCUSTODY .. " •• I·:NUMB~R '. 5:24',() •... ' . I .~AGE/'" OF." -.,-.' --'-
PROJECT NO: . era. 
~'R'7A" _~ <"7 ·1 F~~:: co '. ~AJA~;?·I;~1: ~;:~~rK/' " .. IP(4)~JN~~~:'e ~d8 '.,' 2~~diY "~.d:;SN~~l:Nr/~cf ..•. 
SAMPLERS (SIGNATIjRE) 

. . 

//., .~.~:' .'.~' 
. '/~/-~.-
,.,~~~. 

STAN[?ARQ'TAT:)l.r-c-,-/·-,/. 
RUSH TAT 0 , . . 
,0: 24 hr .. D 48 tir. '.' D.72,hr; 07 day' 014 d'sy 

i i· .. 1 

. \() .. 
~ 
.~' 

t\l 
.~ 

wa:: 
1-"< 
<w .. 
o >.1 TIME 

i~:z..IJ'7.-17 
. 1~7·1 J70 . .:r·· 
. 1~31I1j~ 
5/ I C) ·;.23 13~ 

15h~ IJ22~ 

.,'\" 

.; . 

:..,SAMPLE 10 

'-~ , 

1. ~ELlNQUISHED BY . .-:..-. . // Z· 
~ ... ~ ~n _ __ 

2. RELINQUISHED BY "",:",,''/ ... ~ /' . 

3. RELINQUISHED BY 

COMMENT.S 

e 
··Z. 

o 
i= 

.. (j. 

. 0 
"J' 

. DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) 

FIELDClJ:>ERATION~.LEADER·I·~I:iONE~UMBER" '.' .' I ADDRESS'," ................ '. 

tM~V~J.A~~::· .:- (412)9i.1~8.Ei~.?: . . ··?¥id.$"',;';"1~A;'.6Y, ' ~f' .:. ' .. 
',~ . 

:' .. 

.Ir· r=--~f-"~"""""~:U:---.--.,IoL-:~~~~~~:..o..LL...L.-="':~7--'-,,",,--::.,..:.-c.,.-~-'::"~-,--':";;::"~'--'-7:-~..,.r-'-:"'-7:l 

:0"" 
o· 

~ . J~.. . il! .... b--:-~""-'-"""',;,,;,: .:-'-,. :.-' '7":' • ...;,-',.-':-::: d--".....,.-7~~;.£-:,;..-.:..~~'*~.....,.-7L:....:..",....;-~-'--'-+--'--'-~ 
!!:.. .' (/)" '. '1-" w 

" 

. :t=. 
!!:.. 
:I: 
I-" a.. 
.w 
0 .. 
a. o .. 
1-"' 

--
-

..'i= .~ ~. ~' 
a. '".·.Z I-" 

.~. .3:, . Q' Z '. ~'\J. !." .'. " .... C). 1-"_ ....... 0· .' .. ' L.~. 
::E . ..,-. (iC)o.o ." .... "" 1-
o . ~w-- u. .' .' iV." 
.~ .... ~ IT .. :j ~ ~ o ... ' ./'i'IY'- . -
• g' ~ tu8~ 8 ... ~ '.' -4l~ ......... /: to .. 

z: . 
Z .z.' 
2.. Z· I' '\ . 

'2 :-2 .. 1 •. 

2 Z 

DATE I TIME .' j 1. RECEIVED BY 
67-Z3·(j2·/;200 _. _.,,_. '_. ~~4.P.4J'~L· '6£;P£4S~' 

DATE . I TIME:' . I 2. RECEIVED BY . 

DATE . TIME .'10:3. RECEIVED BY 

·YELLOW (FIELD coPy) . PINK (FILE COPY) 

'';,' 

/- .catE/ITS.' 

DATE .' I TIME 
15"'/.:g~./...,..;- /,9(JC) 

DATE-, - I TIM.E 

DATE' TIMf; 

4/02R 
FORM NO. TtNUS-001 



• 

• 

• 

APPENDIX A.3 

SWMU 12 . 

ROUND 3 

WATER LEVEL MEASUREMENTS 



. GROUNDWATER LEVEL MEASUREMENT SHEET 

• Project Name: NSWC CRANE . :Project No.: N6878 

Location: SWMu 12 Personnel: Goerdt 

Weather Conditions: Mostly Suniiy, 70·s 
----~~~~~~~~-------

Measuringu€~~~ ____ ~~~~~~~ ____ ~ __ ~ 

. Tidally Influenced: Yes _' _. No ..:X~ 'Remarks: 

12MWTOl 511812005 1057 726.87· 35.00 9.27 NA 71].60 

12MWT02 511812005 1034 725.64 29.00 8.25 ' NA 717.39 

12MWT03 511812005 1047 734.44' 26.00 15.29 NA 719.15 

12MWT04 . '5/1812005 1044 730.74 25.00' 13.29 ',-- NA 717.45 

. 12MWT05 511812005 1040 725.36 25.00 8.41 NA 716.95 

12MWT06 511812005 1104 726.70 24.00 10.18 NA .716.52 

. 12MWT07 .511812005 1102 728.40 25.00 12.62 NA 715.78 

12MWT08 5/1812005 1015 728.83 24.00 12.71 NA 716.12 

'. 12MWT09 511812005 1025 ' 728.00 25.00 12.37 NA . 715.63 

12MWT10 5/18i2oo5 1013 . 726.68 25.00 13.17 NA . 713.51 

12MWTll 5/1812005 0912 740.79 25.00 13.01 NA 727.78 

12MWT12 511812005 0914 741.66 25.00 10.18 NA 731.48. 

12MWT13 511812005 0834 735.81 21.00 4.83 NA 730.98 

12MWT14 511812005 0902 736.67 26.00 21.28 NA 715.39 

12MW;r15 5/1812005 0908 736.74 25.00 18.24 NA .718.50 

12MWT16 511812005 1110 745.97 25.00 21.62 NA 724.35 

12MWT17 511812005 0931 747,23 26.00 23.73 NA 723.50 

12MWT18 511812005. 0927 745.94 26.00 22.68 NA 723.26 

12MWT19 511812005 0937 746.89 27.00 27.68 NA 719,21 

, 12MWT20 511812005 '0935 746.56 26.00 25.45 NA. 721.11 

12MWT21· .511812005 1053 737.72 25.00 19.46 NA 718.26 

12MWT22 5/1812005 1019 739.74 25.00 ,17.10 NA 722.64 

12MWT23 5/1812005 1002 739.75 31;00 21.89 NA 717.86 '. 12MWT24 '511812005 0957 740.60 31.00 32.35 NA 708.25 

12MWT24A 5/1812005 0953 740.53 54.00 34.93 NA 705.60 ' 

• All measurements to the nearesl 0.01 1001 



, 
) 

) 

[Il} ... Toch NUS, ", GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSWCCRANE· 

Location: ·SWMU12 
1 

Weather Conditions: Mostly sUnny, 700s 
--~~~~~==~~~----

·Tidally Infhienced: Yes No _X':" 

12MWT25 511812005 0825 748.66 26.00 

12MWT26 511812005 1118 743.72 25.00· 

12MWT27 511812005 0828 740.52 26.00 

12MWT28 511812005 1115 745,53 . 26.00 

12MWT29 511812005 1043 731.23 .89.00 

12MWT30 511812005 1027 727.59 90.50. 

12MWT31 511812005 0904 736.75 . 89.00 

12MWT32 5/1812005 0939 747.44 100.00 

12MWT33 511812005 0830 740.49 95.00 

12MWT34 5118/2005 .0954 740.52 87.00 

12MWT35 511812005 0921 734.64 27.00 .. 

12MWT36· 511812005 0924 738.63 26.00 

12MWT37 511812005 0945 738.77 25:00 

12MWT38 511812005 1031· 728.03. 25.00 

.12MWT39 511812005 0949 737.64 35.00 

12MWT40 511812005 1008· 727.50 29.00 

12MWT41 .511812005 1129 622.97 35.00 

12MWT42 511812005 1038 ·720.22 29.00 

12MWT43 511812005 1355 679.01 81.00 

12MWT44 5Il~2oo5 1127 626,69 35.50 

12MWT45 5/1812005 1258 691.07 25.00 

12MWT46 5/1812005 1302 675.67 24.50 

. 12MWT47 5/1812005 1306 663.12 25.00 

12MWT48 511812005 1309 650.05 30.00 

12MWT49 511812005 1317. 619.25 30.00 

• All measurements 10 the nearest 0'01 foot 

Project No.: . 

Personnel: Goerdt 

Measu~g JJe'~~ __ ~~~~~ ____ .:.:...---I 
Remarks: 

16.55 NA 732.11 

10:02 N!\ 733.70 

9.18 NA 731.34 

11.8 NA 733.73 

59.83 NA 671.40 

92.56 NA 635.03 

67.87 NA 668.88 

84.75 NA 662.69· 

41.34 NA 699.15 

87.98. NA 652.54 

12.11 NA 722.53 

14.12 NA 724.51 

25.98 NA 712.79 

9.69 NA 718.34 

35.56 NA 702.08 

23.04 NA 704.46 

19.75 .NA 603.22 

11.69 NA ·708.53 

78.19 NA 600.82 

26.14 NA 600.55 

15.62 NA 675.45 

15.80 NA 659.87 

14.00 NA 649.12 

30.36 NA 619.69 

26.24 NA 593.01 

"Page 2 of 3 

• 

• 

• 



[ I L~elrnTochNUS'I~ GROUNDWATER LEVEL MEASUREMENT SHEET 

• Project N~e: NSWC CRANE ProjeCt No.: 

Location: SWMU12 , Personnel: Goerdt 

Weather Conditions:' Mostly Sunny, 700s 
-----=~~~==~~~----~-

Measuringue,~~ __ ~~~~~~ ____ ~ ____ ~ 
Tidally Influenced: Yes _ No~X_ Remarks: 

12MWT50 5/1812005 1321 609.01 35.00 34.76 ,NA 574.25 

, WES-7-1-81 511812005 1344 ,631,95 41.50 19.86 NA 612.09 

WES-7-2-81 511812005 ,1339' 604.72 35.00 ' 33,93 NA 570.79 

WESo7~3-81 511812005 1335 ,599.22 38.00 27.11 NA 572: 11 

WES-7-4-81 511812005 1338 598.22 39.00 26.23 NA 571.99 

, WES-7-5-81 511812005 1337 596.50 39.00 23.98 NA 572.52 

Staff Gauges ,Surface Water 
Elevation 

12SG01 5/1812005 1416 ' 730.97 NA Dry NA NA Diy 

• 12SG02. 5!1Iil2oo5 1418' 731.64 NA Dry NA NA Dry 

12SG03 ' 511812005 1421 735.0~' NA 1.92 NA 733.11 Stagnate 

12SG04 5/1812005 1425 736.72 NA, 4.11 NA 732.61 Stagnate 

12SG05 511812005 1427 724.28 NA Dry NA NA Dry 

12SG06 5/1812005 1435 713.38 NA Dry NA NA 'Dry 

12SG07, 511812005 1439 713.45 NA 4.27 NA 709.18 Flow = 1-5 gpm 

',12SGOB 511812005 1450 ' , 668.56, NA 5.74 NA 662.82 

12SG09 511812005 1527 529.35 NA 17.40 NA 511.95 

12SG10 511812005 1500 517.21 NA 14.69 NA 502.52 
" 

12SG11 511812005 1518 513.47 ' NA 19.90 NA 493.57 Row = 

12SG12 511812005 1539 538.45 NA 6.06 NA 532.39 Flow = 180 gpm 

'. 
• All measuremenlS 10 Ihe nearesl 0.01 fool 



• 

• 

• 

APPENDIX A.4 . 

SWMU 12 

ROUND 3 

EQUIPMENT CALIBRATION FORMS 



5t#m~r 

tl 

&)TetrareChNUS, Inc • • DOCUMENTATION OF FIELD CALIBRATION 

PROJECT NAME: . NSWC CRANES'-'..:)"<"""'\.vc<\INSTRUMENT NAME/MODEL: YSI !·(2t"5C) 'X\.. 
I 

. SITENAME:'S? .. ::<,,"'<>-.9 S=\\\ 5?;:. L'l-?;J MANUFACTURER: 
~\ ~ '\=-\ ~ ~ <-.~ . 

YSI 

PROJECT No.: '] ~ ':\ <is,} ~"'"' ~~~-'~SERIAL NUMBER: r '. 0'-\ <- 3-S-~ "'\. '""' ~ 

Date I Person 
of Periorming 

Calibration Calibration 

.s -?>- c 5 I ~ ~ ! ~ 'W -

S-'1-oS .1 ~i..:,. }\v.J 

- )- ... -; ~\:" 

~>\., -0 :; I ~\...J 

.5 -1· uS S(y 
_?-~- c s ~\: 

5-, ;-o~ ~I..r 

5 -1~-c5 ~~ 

5- \0, -.:.'> ~ll' 

do\ 

0- \., - v> ~v 

C; - ). ~ OS (0 

6·-'3--6S CD· 

6-' q· .. -o S (0. 
.. 

~- t.; -. oS· C 0 

PH 
7 

I. \2\ 

7. oS" 

~. 
- I 

\D.Ob 

5'. b3 
S.75 
7·\) 

4 

2> ·<'-6'91 \O~3 

~~.<-\ d 

:-
I 
\00'-1 

4-.1 J I 9 -? t. 

~:7') ioo) 

~.91 \ 0 It\ 

1-'· -.: "j":":': .':"', " --:-- -ORP I" Calibration 'Standard 
(Lot No.) 

-' -

\000 10., So 

\000 y, 53. 

\000 ~.3.\.:; 

\ C5i3:l '1\3~ 

\000 q.S"1 --
\<Ttro I ~. '1S 3 

'is>rr 

~~~ ~,<ilc 

C\~~ ~, 'l~ 

- I - 1\000 ~I~a . ..- . 

4-.wl \()OU '6·96 
.. 

I:-~-H. S 
~ \ It, 55 

:r"~ 
~ 

8·90 7.0\ Iq"ol ~060 I D .SO 

g 4--.0 \ \000 3'.76 
y,..oo ~ooo 

"7-DO\ t+.o~\ \'000 

• 

Remarks 
and 

Comments 

...-e\\,,-ce~\ v~ ~ ... bro."'.( 
y--<::p\a..c e.}, P t \)~\ b 



~W;.,~ 

8 

, 
,---/ ,~' 

(It]Tel~T.Ch NUS. Inc.' DOCUMENTATION OF 'FIELD CALIBRATION' , 

PROJECT NA~E: ' NSWC CRANE. • .. S . .\S'<"'l"'\,-, ~'INSTRUMENT NAME/MODEL: 

SITE' NAME: '\""\-~~\ \ \ );;: ( \'3;.")' .' MANUF. ACTURER: '. 
{"C\, ~ ¥- \ )''t.: \ ~') 

PROJECT No.: '. ") '-\':'\ S:; .~ ~I G~i<t,SERIAL NUMBER: , ' 
.r " 

. , 

YSI ,; ,~, (X'd X \...~ 
I 

YSI . 

O'\Lo']Qd; N 
Date Person 

of Performing 
I _" _. : "j"_':": .: .... ," - I Calibration Standard 

Calibration Cc:llibration 
'(LotNq.) 

5-3-\;>:51 .\:. ... /\'tJ 11_ <;<.,')"I::S.<1d \\~(", <\,,1 

-'i-OS J.CI.." ~.<\~ ",co \ 

.c3 Y,09 '-190 
,J\/J 7,e5 3.67 Ii 2.. 'Z-

-0';; I TlIJ 

JvJ ~.93 {/6 ~,aD 

8 -0)1' 'TR 17~~' J.&~ ~ 

..c: -ltJ ~ oS ~ .. ~O ~e.c.. 

~,OO ~~o. 

'i100 \~ 

I.j,Oo I \COO 

YIOiJ \00-0 

i- .. ~ ~ -OS I ,,). <..r fo,~o 1 \..i,l! I C1~d.. 

b·· i ,- oSI (0 6. gS- I ?,7 ~II (jb~ 
b'- A -oS 6,93 14-.0( I 991 
6- '3-0) . ''+'11. ~ 7 I 9 ~7 
6 - ll'-O_ 00 () 15. ~ S -~,':.t._':. 7.00 '4--.0 0 ~o 00 

-'-- ,-

Remarks 
and 

Comments 

• .'. 



• l)Te,ra Tech NUS, Inc DOCUMENTATION OFFIELD CALIBRAtl·ON 

PROJECT NAME : NSWC CRANE ~v09INSTRUMENT NAME/MODEL: 

SITE NAME: . ,\",,<\', "-.sL ~<\\ ~ ( \3') . MANUFACTURER:· 

YSI / "6'0 ''X''-. 
f 

YSI 

. PROJECT No.: ') .':\,,=, y,laqQ~ ~ SERIAL NUMBER: 
I 

O\~ t. OD':)OC\ A~ 

Date Person 
of Performing I· PH 

Calibration Calibration 7 4 
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.•.. . r ... It ... ) TETRATECH NUS. INC .661 AndersenDrive' Pittsburgh. PA 15220 
Tel 412.921.7090 • Fax 4 I 2.92 1.4040 • 'NWW:tetratech.com 

• 

PITT -04-5-067 

April 29, 2005 

.Project Nos. 1245,7448,6878,00042 

Mr. William Gates (Code ES31) 
Commander, Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive 
P.O. Box ·190010 
North Charleston, South Carolina 29119-9010 

Reference: CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Nos. 0331, 0343, 0357, 0376 

Subject: Personnel Clearance for Site Visit 

. Dear Mr. Gates: 

/ 

The purpose of thislettf3r is to inform you of upcoming site activities to be performed .by Tetra Tech NUS, 
Inc. (TtNUS) employees under the CLEAN contract, and to attest that the individuals identified herein are 

. in compliance. with applicable qSHA regulations. This information is' being submitted as specified in 
Section H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467:' 
94-0-0888. The' specific OSHA regulations involved for this project pertain to employee health and safety 
training and medical surveillance requirements, as identified in· OSHA 29 CFR 1910.120. . 

The .subject project and planned activiti~s include staking locations of· intr~sive sampling; 
installation/development and sampling of monitoring wells; surface water, seep and sediment sampling; 
and soil sampling using OPT and hand augering techniques at the NSWC Crane site in Indiana. This is 
scheduled to be conducted from May 2, 2005 through June 8, 2005. The individuals that will perform 
these tasks are employees of TtNUS. In performing these activities, the field team will adhere to the 
following Healttl and Safety Plans (HASPs): . 

• HASP for RC·RA Facility Investigation at Building 106 Pond (SWMU 8) and Roads and Grounds 
Area (SWMU 15), dated November 2004, prepared under CTO 0331. . 

• HASP for Cast High Explosives. Fill and B-146 Incinerator, dated August 2004, prepared under 
. CT00343. . . 

• HASP for Mine Fill A (SWMU 12), Revision 1, dated August 2004, prepared under CTa 0357. 
• HASP for Risk Assessment and Corrective Measures Study (SWMU 9), daied February 2005, 

prepared under CTa 0376 . 

. The following individuals will participate in the planned activities described above: 

Jim Goerdt 
Terry Rojahn 
J()hn Wright 
Jeff Schubert 



,[It] TETRA TECH NUS. INC. 

) 

) 

) 

PITT -04-5-067 
Mr. William Gates 
Naval Facilities Engineering Command 
April 29, 2005 - Page 2 . 

In addition, Roger Clark will also visitTetra Tech NUS, In~: work sites ·at NWSC Crane during this period. 
However, he will be not participating .inanyintrusive activities (e.g:, drilling,· sampling; etc.) and will be. 
restricted from approaching work areas while any intrusive activities are performed. 

If you have any questions, concerns, or if I can be of further assistance, please do not hesitate to contact 
me. 

Very t~UIY yo.,:» ur" . _. a . 
W~·>41~ 
Matthew M. Soltis, CIH, CSP 
CLEAN Health and Safety Manager 

MMS/mig 

cc: Mr. B. Gorman (Code ES34) 
. Ms. Debra Humbert, TtNUS, Inc. 
Mr, Mark Perry, TtNUS, Inc. 
Mr. Keith Henn, TtNUS, Inc: .. 
Mr. Terry ROjahn, TtNUS, Inc .. 
Mr. Roger Clark, TtNUS, Inc. 
File copy CTC 0331, 0343, 0357, 0376 

•• 

• 

• 
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'C ertilicateofTroining . 
TH'ISCERTtFI.ES· THAT', 

, :'1/ 

. T;ERRY·ROJAH·N· 
has successfully. cornple'feda>course ··ofirist-ructiQn.on. 

. . . . . 

SUPE'RFUN[) T,e.A .,·1\..'11,"-1 .~ . . ·C···· 'LA"O;:~ ~ ,f\:Pl' .':I·;~·:> I?~""\:J,'" ..... : ,:::" ... 'O~':O " .. '. .... '''\:-.',': . '. ,',,:. ~. . .. ' .... ."~ ." , .... ?'. ,-".' 
- . . 

prep qre d .on,d. ceHlduc.te q'QY,:f:he·· .... 
. N US' Cotpo.ra:tlo.n,· Pitispurgh,'·P.en,rl$yJvania 

SEPT.30- OCT~ 4. 1985 

Date of.' Award 

Gary.F. " hie.S.p. ~ 
.' 

Director; HeJ ", Safety· Training .' 

U~~J4~tuu-
.E .Den~is~··~~scher, . P'·E.· 

Vicepr~.sident 

':', 
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Basinski; Ralph 

From: . Sortis, Matthew 

Sent: 

To: 

Cc:' 

Tuesday, August31, 2004 3:18 PM 

Basinski, Ralph 

Rojahn, Terry; Diano, linda 

Subject: Training Certificate 

Ralph: 

Page I of 1 

As I mentioned earlier, 'one of the action items ·from my recent H&S audit at NSWC Crane was to follow up on the -­
matter of an 8-hour training certificate for Management/Supervisor H&Straining for our FOL on this field effort 
(Terry Rojahn). This was the only mandatory training element that I could not find documentation for during my 
audit. -

In checking o~r corporate training database, I have confirmed that Terry did satisfactorily compl~te this training 
with us on March 31, 1988_ We do not maintain copies of every training certificate that we issue. Please have 

. Terry use this message as interim confirmation of his satisfying this training requirement. The' next time that we 
prepare training certificates, Linda Diano will prepare a replacement c'ertificate for Terry and provide it to him for 
his records/use_ 

If there are any questions, let me know_ 

Matt 

Matthew M. Soltis, CIH, CSP. e orporate Health and Safety Manager 
. Tetra Tech NUS, Inc. 

Foster Plaza 7,~661Andersen Drive 
Pittsburgh,.PA 15220-2745 
Telephone: (412) 921-8912 
FAX: (412) 921-4040 
soltism@ttnus.com 
http://www.ttnus.com 
http://www.tetratech.com 

NOTICE OF CONFIDENTIALITY 
This e-mail message and Us a!tachments (if any) are inlendedsofelyfort/;e use of the addressees here<)f. In addition. this .message and Ihe 
a!lachmaf/Is (ii anyj may contain informalion Illat is confit1en!ial. privileged and exempt from. disciosure under applicable law. Ilrou are not· 
the iMended recipie/!: of this message. you are prohibited from reading, disciosing, reprodlicing. distributing. disseminating or otherv;/ise using 
tJlis iransmission. Delivery af/his message to any person olher than the intended recipient is not intended to waive any right orprivi!ege. If 
you ha~'e recei'.'~d this message iIi error. please promptly notify tile sender by reply e-mail and immediately delete this message from your 
s},steH). 

9/112004 



WORK STATUS REPORT 
Employer Copy 

'TYPE OF EXAMINATION: Periodic Examination 

'--.' EMPLOYEE: Rojahn, Terry 
XXX';XX.:s670, 

COMPANY: rriNUS 
SSN: POSITION: , Env,ironmental Sampling' 

, IT/NUS-Pittsburgh 
Pittsburgh 

'DATE OF EXAM: 11/05/2004 LOCATION: 
EXPIRA TlON DA TE: 11/0512006 SITE: 

. . . . 

,The,following recOmmendations are based on. a'review of one or all of the following: a base. history questionnaire, supporting 
diagnostic tests, physical examination, and the essential functions of the position.applied for or occupied by the individual ' 
named above.' Yes ' ", No Undecided 

Has the' employee any detected medical conditions that would 0 
increase his/her nsk of.material health impairment from ' 

, occupational exposure in accordance with 29 CFR §J910.120? 

• Does the employee have any limitations ,in the use of respirators D·' 
in accordance with 29 CFR §1910, 134? 

STATUS, 

o 

1. 121 QUALIFIED The examination indicat~sno significanlmedical condition, Employee can be assigned 
any work consistent with skills and training. , . 

2. 0 QUALIFIED - WITH LIMITATIONS 

C"''') 
The examination indicates that a medical condition currently exists 
that limits work assignments on the following basis: 

"" ;..' 

3·0 
4·0 

NOT ,QUALIFIED 

DEFERRED The examination indicated that additional informatio~ is necessary. The employee has 
been given the foUowing instructions. 

{ \, 
,,' 

COMMENTS: 

I have reviewed the medical'data of the above named employee, and informed the employee of the results' of the inedical 
examination and any medical condItions that require follow-up examination or treatment. . 

Name of Physician: Peter P. Greaney, M.D. 

Signature: 1~/q~-
. WorkCare 

.333 S, Anita Drive, Suite 630. Orange.C,A 92868 
(714) 978"7488· (800) 45>6155· FAX (714) 456-2154 

Date: 11110/04 

• 

.' 

• 



. -

. James D. Goer,dt 

• 
CERTIFICA· TE 

) .. 
OSHA, 1910.120 
Hazardous Waste 
Operations and 

Emergency. Response 
40 Hour Course . 

.December 13."1991 
ISSUE DATE: 

EXPIRATION:. December 13. 1992 

CERTIFICATE: HAZ.9111001()58 

~ 
STEVEN L:WILl':IA~ 
President 

~7 /F((XV'cC'-" 
. THOMAS O. MURR .) 

Certified Industrial 

Q 
:::~. 

P. 0: Box 300068 

Fern Park,. Florida 32730-0068 
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WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

. EMPLOYEE: Go~rdt. James 
SSN: ~1~~2~1 

DATE OF EXAM: 11/07/2003 

COMPANY: 
··POSITION: 
LOCATION: 

TTINUS· 
Environmental.Scientist 

. TT/NUS-Pittsburgh . 
. EXPIRATION DATE: 11/07/2005 SITE: Pittsburgh 

'The f~lIowing recommendations are based on a review of one or all of th~ follOWing: a base history questionnaire, 
suppoftingdiagnostic tests, physical examination, and the essential functions of the position applied for or occ~pied by the 
individual named above. ~ H2 Undecided 

Has the employee any detected medical conditions that would 0 
. increase hislher risk of material health impairnient from 
occupational exposure in accordance with 29 GFR § 191 0.120? 

. . 

Does the employee have any· limitations in the use of respirators D 
in accordance with 29 CFR §1910.134? 

STATUS 

D 

,0 D 

1. ·0 QUALIFIED The examination indicates' no significant medical condition. Employee can be assigned 
~my work Consistent with skills and training. . 

2. 0 QUALIFIED - WITH LIMITATIONS The examination indiCates that a medical condition currenUy exists 
that li(nits work assignments on the following basis: 

3. 0 NOT QUALIFIED 

4'. D· DEFERRED The examination indicatedJhat additional information is necessary. The employee has 
been given ,the f9110wing ins~tions. \ 

COMMENTS; 

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medi~1 
examination and any medical conditions that require follow-up examination or treatment. 

Name of Physician:.-=Sc:.co=-t::.t~H:..::a,,-rd:=.Jy<..!.,...:.M...:..=D...:.._...,..-_.;......---,-_____________ Date: 11/11/03 

. //c%r~-..,.;L7·~ Signarure: . __ ~ ____ ~ _________________________ _ 

WorkCare 
333·S, Anita Drive. Suit.e 630, Orange, CA 92868 

(7141978-7488' (800) 455-6155' FAX (714) 456-2154 
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APPENDIX D.1 

SWMU 12 

ROUND 3 

SUMMARY OF GROUNDWATER WATER 

. ANALYTICAL RESULTS 



.0 
Classification SITE SITE 
Aquifer PLZMGD PMZ 
Phase '03 03 .' 
Location 12MWT41 12MWT30 
Sample Number 12GWT4103 12GWT3001 
Sample Code NORMAL NORMAL 
Sample Date. 5123/2005 5121/2005 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 0.26 U 2.78. U 
1,3-DINITROBENZENE 0.26 U 2.78 U 
2,4,6-TRINITROTOLUENE 0.26 U 2.78 U 
2,4-DINITROTOLUENE 0.26 U 2.78 U 
2,6-DINITROTOLUENE 0.26 U 2.78 U 
2-AMINO-4,6-DINITROTOLUENE 0.26 U 2.78 U 
2-NITROTOLUENE 0.26 U 3.2 J 
3-NITROTOLUENE 0.26 U 2.78 U 
4-AMINO-2,6-DINITROTOLUENE 0.26 U 2.78 U 
4-NITROTOLUENE 0.26 U 2.78 U 
HMX 0.26 U' 2.78 U 
NITROBENZENE 0.26 U 2.78 U 
RDX 0.26 U 2.78 U 
TETRYL 0.26 U 2.78 U 
Field Parameters Field Parameters 
DISSOLVED OXYGEN - METER (MG/L) 0.59 
OXIDATION REDUCTION POTENTIAL (MV) 23.8 
PH (S.U.) 6 
SPECIFIC CONDUCTANCE (MS/CM) 0.579 
TEMPERATURE (C) 13.77 
TURBIDITY (NTU) ._-- 7.6 

""."--.' • ~: 
SUMMARY OF ANALYTIC RESULTS 

SWMU 12 (MINE FILL A) ROUND 3 GROUNDWATER 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF2 

SITE SITE SITE SITE 
PMZ PMZ PUZ PUZ 
03 03 03 03 

12MWT31 12MWT32· 12MWT03 12MWT06 
12GWT3103 12GWT3203 12GWT0303 12GWT0603 

NORMAL NORMAL NORMAL ORIG 
5/2312005 512212005 5/2212005 5/21/2005 

0.258 U 0.245 U 0.264 U 15 
0.258 U 0.245 U 0.264 U 7.4 
0.258 U 0.245 U 0.264 U 140 
0.258 U 0.245 U 0.264 U 0.269 U 
0.258 U 0.245 U 0.264 U 12 
0.258 U 0.245 U 0.264 U 68 
0.258 U 0.245 U 0.264 U 0.269 U 
0.258 U . 0.245 U 0.264 U 0.269 U 
0.258 U 0.245 U 0.264 U 62 J 
0.258 U 0.245 U 0.264 U 0.269 U 
0.258 U 0.245 U 0.264 U 420 
0.258 U 0.245 U 0.264 U 0.269 U 
0.258 U 0.245 U 0.264 U 5000 
0.258 U 0.245 U . 0.264 U 0.269 U 

3.77 0 3.32 1.27 
335 41 66 253.7 
7.58 6.2 6.07 ·4.17 

0.374 1.324 1.205 0.317 
18.04 19.18 16.3 13.69 

25 50 290 0.1 

• 
SITE SITE SITE SITE 
PUZ PUZ PUZ PUZ 
03 03 03 03 

12MWT06 12MWT09 12MWT10 12MWT11 
12GWT0603-D 12GWT0903 12GWT1003 12GWT1103 

DUP NORMAL NORMAL NORMAL 
512112005 5121/2005 5/19/2005 . 511912005 

16 0.25 U . 0.248 U 99 
7.7 0.25 U 0:248 U 7.5 
140 0.25 U 0.248 U 110 

0.278 U 0.25 U 0.248 U 0.264 U 
12 0.25 U 0.248 U 11 
65 4 J 0.248 U 52 J 

0.278 U 0.25 U 0.248 U 0.264 U 
0.278 U 0.25 U 0.248 U 0.264 U 

63 J 4.6 0.248 U 41 
0.278 U 0.25 U 0.248 U 4.1 R 
420 J 52 5.8 430 

0.278 U 0.25 U 0.248 U 0.264 U 
5000 370 33 4100 

0.278 U 0.25 U 0.248 U 0.264 U 

0.99 0.58 1.4 
375 354 343.5 

·4.26 3.83 3.96 
0.257 0.587 0.249 
14.69. 15.02 17.1 
3.3 0.35 2.4 



-"--

Classification 
Aquifer 
Phase 
Location 
Sample Number 
Sample Code 
Sample Date 
Energetics (uglL) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN04,6·DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 
TETRYL 
Field Parameters 
DISSOLVED OXYGEN - METER. (MGIL) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE .(C) 
TUBBIDITY (NTU) 

• 

SITE SITE 
PUZ PUZ 
03 03 

12MWT12 12MWT16* 
12GWT1203 12GWT1603 

NORMAL NORMAl 
5/1912005. 5/2212005 

0.269 U 2.4 J 
0.269 U . 0.25 U 
0.32 J 10 

0.269 U 0.32 J 
0.269 U 1.9 

4.2 J 120 J 
0.269 U 0.25 U 
0.269 U 0.25 U 

4.2 210 
0.269 U 0.25 U 

98 450 
0.269 U 0.25 U 

390 6500 
0.269 U 0.25 U 

1.47 4.27 
189.7 246.5 
6.05 4.27 
0.79 0.337 
22.38 16.89 

6.8 31 

,:_",-:-:0-, 
'; 

~ l! 

'~ 
TABLE 0-2 

SUMMARY OF ANALYTIC RESULTS 
SWMU 12 (MINE FILL A) ROUND 3 GROUNDWATER 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F2 

SITE SITE SITE SITE 
PUZ PUZ PUZ PUZ 
03 03 03 03 

12MWT17 12MWT18 12MWT20 12MWT22 
12GWT1703 12GWT1803 12GWr2003 12GWT2203' 

NORMAL NORMAL NORMAL . NORMAL 
512212005 512212005 5/2212005 5/21/2005 

0.74 J 0.252 U 0.258 U 0.255 U 
0.266 U 0.252 U 0.258 U 0.255 U 

2.2 0.252 U 0.258 U 0.255 U 
0.3 J 0.252 U 0.258 U 0.255 U 
1.2 0.252 U 0.258 U 0.255 U 

27 J 0.252 U 0.258 U 0.255 U 
0.266 U 0.252 U 0.258 U 0.255 U 
0.266 U 0.252 U 0.258 U 0.255 U 

41 0.252 U 0.258 U 0.255 U 
0.266 U 0.252 U 0.258 U 0.255 U 

110 J 0.92 0.258 U 3.7 
0.266. U 0.252 U 0.258 U 0.255 U 

2000 24 4.2 26 
0.266 U 0.252 U 0.258 U 0.255 U 

8.54 0.38 0.47 5.84 
249.9 14.9 365 290.6 

. 4.72 4.58 .4.84 5.65 
0.621 1.457 1.783 0.172 
15.88 14.9 17.33 13.54 

29 40 3.8 73 

SITE SITE SITE SITE 
PUZ PUZ PUZ PUZ 
03 03 03 03 

12MWT23 12MWT36 12MWT38 12MWT42 
12GWT2303 '12GWT3603 12GWT3803 12GWT4203 

NORMAL . NORMAL NORMAL NORMAL 
5/2112005 5/2212005 . 5/1912005 5/2212005 

0.275 U 0.271 U 0.252 U 0.26 U 
0.275 U 0.271 U 0.252 U 0.26 U 
0.275 U 0.271 U 0.252 U 0.26 U 
0.275 U 0.271 U 0.252 U 0.26 U 
0.275. U 0.271 U 0.252 U 0.26 U 
0.275 U 0.271 U 0.252 U 0.26 U 
0.275 U 0.271 U 0.252 U 0.26 U 
0.275 U 0.271 U 0.252 U 0.26 U 
0.275 U 0.271 U . 0.252 U 0.26 U 
0.275 U 0.271 U 0.252 U . 0.26 U 
0.275 U 5.7 0.64 J 25 
0.275 U 0.271. U 0.252 U 0.26 U 
0.275 U 35 59 17 
0.275 U 0.271 U 0.252 U 0.26 U 

1.73 2.98 2.87 2.47 
498.5 232.6 420 398.2 
2.93 6 3.7 5 
5.05 0.464 0.297 0.346 
17.46 16.67 15.02 15.26 

12 0 1.4 5 
* It is suspected that the analytical results for explosives in Round 3 at well 12MWT32 were accidently switched with the results for Round 3 at well 12MWT16. 

As a result, the analytical results for 1~MWT32 have been switched with the results for 12MWT1.6 . 

• 

UPGRAD 
PUZ-UPGRAD 

03 
12MWT28 

12GWT2803 
NORMAL 
5/2312005 

0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 
0.271 U 

1.63 
237.4 

6 
1.05 
14.49 
4.72 

• 
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APPENDIX D.2 ' 

SWMU 12 

ROUND 3 

SUMMARY OF SURFACE WATER 

ANALYTICAL RESULTS 



·ej 

Classification SITE 
Phasa 03 
Location 12SW/SD09 
Sample Number r- 12SW0903 
Sample Code NORMAL 
Samj>le Date 5/2012005 
Energetics (uglL) 
1,3;5-TRINITROBENZENE 0.248 U 
1,3-DINITROBENZENE 0.248 U 
2,4,6-TRINITROTOLUENE 0.248 U 
2,4-0 IN ITROTOLU ENE 0.248 U 
2,6-DINITROTOLUENE 0.248 U 
2-AMINO-4,6-DINITROTOLUENE 0.26 J 
2-NITROTOLUENE 0.248 U 
3-NITROTOLUENE 0.248 U 
4-AMINO-2,6-DINITROTOLUENE 0.68 
4-NITROTOLUENE 0.248 U 
HMX 5 
NITROBENZENE 0.248 U· 
RDX 12 
TETRYL 0.248 U 
Field Parameters (uglL) 
DISSOLVED OXYGEN - METER (MGlL) 9.65 
OXIDATION REDUCTION POTENTIAL (MV) 193 
PH (S.U.) 7.01 
SPECIFIC CONDUCTANCE (MS/CM) 0.117 
TEMPERATURE (G) 15.3 
TURBIDITY (NTU) 21 

~~1 
SUMMARY OF ANALYTIC RESULTS 

SWMU 12 (MINE FILL A) ROUND 3 SURFACE WATER 
NSWCCRANE 

CRANE, INDIANA 

SITE SITE SITE SITE 
03 03 03 03 

12SW/SD11 · 12SW/SD14 12SW/SD24 12SW/SD27 
12SW1103 12SW1403 12SW2403 125W2703 
NORMAL NORMAL NORMAL ORIG 
5/20/2005 512012005 . 5120/2005 5/20/2005 

0.278 U 0.25 U 0.25 U 0.25 U 
0.278 U 0.25 U 0.25 U 0.25 U 
0.278 U 0.25 U 0.25 U 0.25 U 
0.278 U 0.25·U 0.25 U 0.25 U 
0.278 U 0.25 U 0.25 U 0.25 U· 
0.278 U ·0.62 J 0.25 U 0.25 U 
0.278 U 0.25 U 0.25 U 0.25 U 
0.278 U 0.25 U 0.25 U '0.25 U 
0.278 U 2 ·0.41 J 0.25 U 
0.278 U 0.25 U 0.25 U 0.25 U 

2 9.7 J 0.25 U . 0.25 U 
0.278 U 0.25 U 0.25 U 0.25 U 

4.5 25 0.46 J 0.28 J 
0.278 U 0.25 U 0.25U 0.25 U 

9.21 7.98 9.88 10.02 
109 187 187 172 
6.63 7.36 7.16 6.77 
0.116 0.32 0.144 0.087 
14.57 17.33 .15.08 14.18 

19 800 17 30 

e-
SITE SITE SITE UPGRAD 
03 02 02 03 

12SW/SD27 . 12SW/SD31 12SW/SD34 12SW/SD25 
12SW2703-D 12SW3102 12SW3402 12SW2503 

DUP NORMAL NORMAL NORMAL 
.5/20/2005 512012005 5/2012005 5/20/2005 

0.248 U 0.75 J 0.271 U 0.248 U 
0.248 U . 0.252 U 0.271 U 0.248 U 
0.248 U 240 0.271 U 0.248 U 
0.248 U 0.252 J 0.271 U 0.248 U 
0.248 U 0.252 U 0.271 U 0.248 U 
0.248 U 16 J 0.271 U 0.248 U 
0.248 U .0.252 U 0.271 U 0.248 U 
0.248 U' 0.252 U 0.271 U 0.248 U 
0.248 U 51 0.51 J 0.248 U 
0.248 U 0.252 U 0.271 U 0.248 U 
0.248 U 7.4 35 0.248 U 
0.248 U. 0.252 U 0.271 U 0.248 U 
0.26 J 34 99 0.248 U 

0.248 U 0.252 U 0.271 ·U 0.248 U 

9.63 8.61 10.27 
138 177 173 
7.42 7.58 6.88 

0.184 0.462 0.082 
15.8 16~28 14.17 
40 130 16 
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SWMU 12 

ROUND 2 

POTENTIOMETRIC SURFACE MAPS 
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TABLE 3-1 

,SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
,AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER 

ROUNDS 1 THROUGH 3 IN THE 
UPPER PENNSYLVANiAN WATER BEARING ZONE 

~SWCCRANE 
CRANE, INDIANA 

PAGE 6 OF6 

12MWT42 
SAMPLING ROUND I 2 I 3 I 4 I 51617L8J 9 I 

DATE 09/28/04 I' 02/19/05 I 05/22/05 I I I I I . I 
PARAMETER 

... ~--.- , ..,. 
1,3,5-TRINITROBENZEN,E 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TNcAZOXY 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE -

.' 
RDX 
TETRYL 
TNX 
Field Parameters (as indicated) 
DISSOLVED OXYGEN (mglL) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (DC) 
TURBIDITY (NTU) 
MiscellaneOus Parameters (mgll) 
AMMONIA-N 
NITRITEINITRATE-N 

0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26U ,. 

0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 0.26 U 
0.266 U 0.245 U 
0.532 U 0.49 U 
0.266 U 0.245 U 
0.266U 0.245 U 

,0.266 U 0.245 U 
18 .27 25 

0.266,U 0.245 U 0.26 U' 
.0.266 U 0.245 U '17 

11 . 19 0.26 U 
0.266 U '0.245 U 
0.266 U 0.245 U 

.0.18 1.25 
523 279.9 

4 4:24 
0.625 0.303 

17.5 11.27 
1.01 0.55 -

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. 

Non-detected results from the laboratory are reported in this manner. . 
This qmilifier is also added to a positive result (reported by the laboratory) if the' detected concentration is determined 
to be attributable to contamination intrdduced during field sampling or laboratory analysis, 

UJ - Indicates that tl)e chemical was not detected; however, the detection limit (sample-specific detection limit) is considered 

to be estimated based on problems encOuntered during laboratory analysis. ' 

The associated numerical detection limit is regarded as inaccurate or imprecise. 
J - Indicates that the chemical 'was detected; however, the associated numerical result is not a precise representation 

of the concentration that is actually present in the sample. The laboratory reported concentration is considered to be an 
of the true concentration. 

, R - Indicates that the chemical mayor. may not be present. The pOSitive analytical result reported by the laboratorY is considered 
to be unreliable and unusable. This qualifier is applied in cases of gross technical deficiencies. 
Note: It is suspected that the analytical results for explosives in Round 3 at well 12MWT32 were switChed with the results 

. lor Round 3 at weil 12MWT32. As a result, the analytical results lor 12MWT16 have been switched with the results 
lor 12MWT32 in Table 3-2. ' 



•• 
Parameter 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOlUENE 
2,4-DINITROTOlUENE 
2,6-DINITROTOlUENE 
2-AMINO-4,6-DINITROTOlUENE 
4-AMINO-2,6-DINITROTOlUENE 
HMX 
RDX 

. -

Field Parameters 
DISSOLVED OXYGEN - METER (MG/l) 

•• 
TABLE 3-2 

DESCRIPTIVE STATISTICS FOR 
SWMU 12 (MINE FILLA) ROUND 3 GROUNDWATER IN T1"!E UPPER PENNSYLVANIAN ZONE 

NSWCCRANE 
CRANE,INDIANA 

Frequency of Minimum Maximum Range of· Mean 
Detection Concentration Concentration. Nondetects Concentration 

4/15 0.74 J 99 0.248 - 0.275 7.90 
2115 7.4 .7.5. 0.248 - 0.275 1.11 
5/15 0.32 J 140 0.248 - 0.275 .17.6 
2/15 . 0.3 J 0.32 J 0.248 - 0.275 0.154 
4/15 1.2 12 0.248- 0.275 1.84 
6/15 4J 120 J 0.248 - 0.275 18A 
6/15 4.2 210 0.248 - 0.275 24.3 

12115 .0.64 J 450 0.258 - 0.275 107 
13/15 4.2 6500 0.264 - 0.275 1237 

--

15115 0.38 8.54 --- 2.57 
OXIDATION REDUCTION POTENTIAL (MV) 15/15 14.9 498.5 --- 287 
PH (S.U.) 15/15 2.93 6.07 --- 4.67 
SPECIFIC CONDUCTANCE (MS/CM) 15115 . 0.172 5.05 --- .0.929 
TEMPERATURE (C) 15/15 . 13.54 22.38 --- 16.1 
TURBIDITY (NTU) 15/15 0 290 --- 33.2 

•• 
Average of Sample of 

Positive Detects Maximum Detect 

29.3 12GWT1103 
7A5 12GWT1103 
52.5 12GWT0603 
0.310 12GWT1603 
6.53 12GWT0603 
45.9 12GWT1603 
60.5 12GWT1603· 
133 12GWT1603 

1428 12GWT1603 

2.57 12GWT1703 
287 12GWT2303 
4.67 12GWT0303 
0.929 12GWT2303 
16.1 12GWT1203 
33.2 12GWT0303 

Note: It is suspected that the analytical results for explosives in Round 3 at well 12MWT16 were accidently switched with the results for. Round 3 at well 12MWT32. 
As a result,the analytical results for 12MWT16 have been switched· with the results for 12MWT32 and are reflected in the Puz descriptive statistics. 

I 

I 
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TABLE 3-3 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS 
FOR SWMU 12 GROU~DWATER 
ROUNDS 1 THROUGH 3 IN THE 

MIDDLE PENNSYLVANIAN WATER BEARING ZONE 
NWSCCRANE 

CRANE, INDIANA 
PAGE 1 OF2 

LOCATION . 12MWT30' 12MWT31 12MWT32 
SAMPLING ROUND 1 ·1 02 I 03: I 4 I 5 I 6 I 7 1 8 1 9 1 J 02 1 03 / I 4 1 5 I 6 I 7 I 8 I 9 1 I 02 I 03 I 4 I 5 I 6 I· 7 I 8 1 9 

DATE NoSamplej No Sample} OS/21/05 1 1 ] I 1 j 09/27/04 1 02/08/05 1 OS/22105 1 1 1· 1 . 1 1- 09/28/04 1 02/0.8/05 1 OS/22105 1 I I 1 1 1 
PARAMETER 
Energetics (ug/L) 

-

1,3,5-TRINITROBENZENE 2.78 U .0.27 U 0.275 U 0:258 U 0.248 U 0.242 U 0.245 U 
1,3-DINITROBENZENE 2.78 U 0.27 U 0.275 U 0.258 U 0.248 U 0.242 U 0.245 U 
2,4,6-TRINITROTOLUENE 2.78 U 0.27 U 0.275 U 0.258 U 0.248 U 0.242 U. 0.245 U 
2,4-DIAMINO-6-NITROTOLUENE 0.27 U 0.275 U 0.248 U 0.242 U 
2,4-DINITROTOLUENE 2.78 U 0.27 U 0.275 U 0.258 U 0.248 U 0.242 U 0.245 U . 
2,6-DIAMINO-4-NITROTOLUENE 0.27 U .0.275 U. 0.248 U 0.242 U 
2,6-DINITROTOLUENE 2.78 U 0.27 U 0.275 U 0.258 U 0.248 U 0.242 U 0.245 U 
2-AMINO-4,6-DINITROTOLUENE 2.78 U 0.27 U 0.275 U 0.258 U 0.248 U 0.242 . U 0.245 U 
2-NITROTOLUENE 3.2 J 0.27 U 0.275 U 0.258 U 0.248 U 0.242 U 0.245 U ) 

3,5-DINITROANILINE 0.27 U '. 0.275 U 0.248 U 0.2'42 U 
3;NITROTOLUENE 2.78 U' 0.27 U 0.275 U 0.258 U 0.248· U 0.242 U 0.245 U 
4,4'-TN-AZOXY 0.532 U 0.55 U 0.495 U 0.485 U 
4-AMINO-2,6-DINITROTOLUENE 2.78 U 0.27 U 0.275 U 0.258 U· 0.248 U 0~242 U 0.245 U 
4-NITROTOlUENE 2.78 U 0.27 U 0.275 U 0.258 U 0,248 U 0.242 U 0,245 U 
DNX 0.27 U 0.275 U 0.248 U 0.242 U 
HMX 2.78 U 0.27 U 0.275 U 0.258 U 0.248' U 0.242 U 0.245 U 
MNX' 0.27 U 0.275 U 0.248 U 0.242 U 
RDX: 2.78 'U 0.27 U 0.275 U 0.258 U 0.248 U 0.242 U 0.245 U 
TNX 0.27 U 0.275 U 0.248 U '0.242 U· 

---

Field Parameters (as indicated) 
DISSOLVED OXYGEN (mwL) 6.45 1.16 3.77 11.72 1.06 0 
OXIDATION REDUCTION POTENTIAL (MV) . 301.9 70.7 335 121.2 -7.1 41 
PH (S.U.) 7.05 8.09 7.58 6.57 6.7 6.2 
SPECIFIC CONDUCTANCE (MS/CM) 0.507 . 0.431 0.374 1.257 1.355. 1.324 
TEMPERATURE (OC) 16.87 10.99 18.04 14.28 11.67 19.18 
TURBIDITY (NTU) 25 75 . 25 315 360 50 
Miscellaneous Parameters (mg/L) . 

IAMMONIA-N I I I I I I I I I I 0.37 J . I 0.45 I I I I I I' I I 1 I 1.7 I 
IfljITRITElNITRATE-N _____ ---.J I L_ I.~ I ____ ~I I I 0.05 U I 0.05 U 'I . I I '--___ L I -' 10.025 U 10.05 U I I 

J' 
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.TABLE 3-3, 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS 

LOCATION 
SAMPLING ROUND 

DATE 
PARAMETER 
Energetics (ugll) - -

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX ' 
HMX 
MNX 
RDX 
TNX 
Field,Parameters (as indicated) 
DISSOLVED OXYGEN (mwL) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (OC) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mgll) 
AMMONIA-N 
NITRITEINITRATE-N 

, , FOR SWMU 12 GROUNDWATER 
ROUNDS 1 THROUGH' 31N THE 

MIDDLE PENNSYLVANIAN WATER BEARING ZONE 
NWSCCRANE 

CRANE, INDIANA 
PAGE 20F2 

12MWT46 
1 I 02 I ,03 I 4 I 5 161 

11/13/04 I 03/03/05 I No Sample I, I I 1 

0.255 U 0.26 U 
0.255 U 0.26 U 
0.255 U 0.26 U 
0.255 U 0.26 U 
0.255', U 0.26 U 
0.255 U 0.26 U 
0.255 U' 0.26 U 
0.255 U 0.26 U 
0.255 U 0.26 U 
0.255 U 0.26 U 
0.255 U 0.26 U 
0.51 U 0.52 U 

0.255 U 0.26 U 
0.255 U 0.26 U 
0.255 U 0.26 U 
0.255 ,U 0.26 U 
0.255 U 0.26 U 
0.255 ,U 0.26 U 
0.255 U 0.26 () 

5.42 ' 0.64 
'101 -10 
5.68 ,6.02 

0.382 0.296 
14~99 12.99 

23 4.61 

7 I ~ I 9 

I L 

U - Indicates that the chemical was not detected at the numerical detection limit 

(sample-specific detection limit) noted. Non-detected results from the laboratory are reported in this manner. 

This qualifier is also added to a positive result (reported by the laboratory) if the detected concentration 
is detennined to be attributable to contamination introduced during field samplingor laboratory analysis. 

J - 'Indicates that the chemical was detected; however, the associated numerical result is not a precise 

representation of the concentration,that is actually present in the sample. 
The laboratory reported concentration is considered to be an estimate of the true concentration. 

Note: It is suspected that the analytical results for explosives in Round 3 at well 12MWT32 were Switched with the r!?Sults 
for Round 3 at well 12MWT16. 'As a result, the reported analytical results for 12MWT32 have been switched with th 
results for 12MWT16 in Table 3-1. ' 

~. 
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TABLE 3-4 

. DESCRIPTIVE STATISTICS FOR 
SWMU 12 (MINE FILL A) ROUND 3GROUNDWATER IN THE MIDDLE PENNSYLVANIAN ZONE. 

NSWCCRANE' 
CRANE, INDIANA 

• 
Frequency of Minimum· 

Detection Concentration 
Maximum 

Concentration 
,Range of 

Nondetects 
Mean I Average of Positive IsamPle of Maximum 

Concentration' Detects, . Detect 

1/3 3.2 J 3.2 J . 0.245 - 0.258 1.15 3.20 12GWT3001 

DISSOLVED OXYGEN - METER (MG/L) 212 0 3.77 ... 1.89 1.89 . 12GWT3103 
OXIDATION REDUCTION POTENTIAL (MV) 2/2 41 335 .. - 188 188 12GWT3103 
PH (S.U.) 212, 6.2 7.58 ._-- 6.89 6.89 12GWT3103 
SPECIFIC CONDUCTANCE (MS/CM) 212 0.374 1.324 ' ... 0.849 0.849 12GWT3203 
TEMPERATURE (C) 212 18.04 19.18 ... 18.6 18.6 12GWT3203 
TURBIDITY (NTU) 212 25 50 ... 37.5 37.5 12GWT3203 

Note: It is suspected that the analytical results for explosives in Round 3 at well 12MWT32 were accidently switched with the results for Round 3 at well 12MWT16 .. 
As a result, the analytical results for 12MWT32 have been switched with the results for 12MWT16 and are reflected in the Pmz descriptive statistics. 

, 



TABLE 3-5 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, A;'m MISCELLANEOUS PARAMETERS. FOR SWMU 12 GROUNDWATER 
ROUNDS 1 THROUGH 4 

MISSISSIPPIAN GLEN DEAN AQUIFER 
NSWCCRANE 

CRANE, INDIANA 

LOCATION 12MWT41 
SAMPLING ROUND 1 I 02 I 03 I 4 I 5 1 6 1 7 I 8 1 9 

f ( DATE 11/10/04 I 02/19/05 I 05/23/05 I I I I I I 
PARAMETER 
Energetics (ug/L) 

1,3,5-TRINITROBENZENE 0.266 U 0.255 U 0.26' U 
1,3-DINITROBENZENE 0.266 U 0.255 U 0.26 U 
2,4,6-TRINITROTOLUENE 0.266 U 0.255 ·U 0.26 U 
2,4-DIAMINO-6-NITROTOLUENE '0.266 U 0.255 U 
2,4-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 
2,6-DIAMINO-4-NITROTOLUENE 0.266 U' 0.255 U 
2,6-DINITROTOLUENE 0.266' U 0.255 U 0.26 U 
2-AMINO-4,6-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 
2-NITROTOLUENE 0.266 U 0.255 U 0.26 U 
3,5-DINITROANILINE 0.266 U 0.255 U 

3-NITROTOLUENE 0.266 U 0.255 U 0.26 U 

4,4'-TN-AZOXY 0.532 U 0.51 U 
4-AMINO-2,6-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 
4-NITROTOLUENE 0.266 U 0.255 U 0.26 U 
DNX 0.266 U 0.255 U 
HMX 0.266 U 0.255 U 0.26 U 
MNX 0.266 U 0.255 U 
RDX 0.266 U 0.255 U 0.26 U 
TNX 0.266 U 0.255 U 
Field Parameters (as indicated) 

DISSOLVED OXYGEN (mg/l) 2.8 1.26 0.59 
OXIDATION REDUCTION POTENTIAL (MV 71 -39 23.8 
PH (S.U.) 6.85 6.78 6 
SPECIFIC CONDUCTANCE (M$/CM) 0.922 0.754 0.579 
TEMPERATURE (DC) 14.12 10.02 13,.77 

TURBIDITY (NTUl 4 3.6 7.6 
Miscellaneous Parameters (mglL) 
AMMONIA-N 
NITRITEINITRATE-N 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. Noh-detected results 
from the laboratory are reported in this manner. This qualifier is also added to a positive result (reported by the laboratory) if the detected concentrat 
is determined to be attributable to contamination introduced during field sampling or laboratory analysis. 

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is a. 
present in the sample. The laboratory reported concentration is considered to be an estimate of the true concentration. 

c 

•• 

• 
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TABLE 3-6 

DESCRIPTIVE'STATISTICS FOR 
. SWMU 12 (MINE FILL.A) ROUND 3 GROUNDWATER IN THE M'ISSISSIPPIAN GLEN DEAN ZONE 

NSWC CRANE . 
CRANE, INDIANA 

Parameter 
Frequency of I. Minimum Maximum ,Range of I' Mean 1 Average of Positive IsamPle of Maximum 

Detection Concentration Concentration Nondetects Concentration Detects ' , Detect 
Field Parameters 
DISSOLVED OXYGEN - METER (MG/L) 1/1 0,59 0.59 -_. 0.590, 0.590 12GWT4103 
OXIDATION REDUCTION POTENTIAL (MVl 1/1 23.8 23.8 _ .. 23.8 23.8 12GWT4103 
PH (S.U,) 1/1 6 6 _ .. 6.00 6.00 12GWT4103 
SPECIFIC CONDUCTANCE (MS/CM) 1/1 0.579 0.579 _ .. 0.579 0.579 12GWT4103 
TEMPERATURE (C) . 1/1 13.77 13.77 -.. ,13.8 13.8 12GWT4103 
TURBIDITY (NTU) 

'----- 1/1 
----"--- 7.6 ____ 7.6 .. - ' 7.60 7.60 12GWT4103 

---_._._-- -----
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. LOCATION 12SW/SD09 

TABLE 3~7 

SUMMARY OF CHEMiCALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER 

ROUNDS 1 THROUGH 3 . 
NSWCCRANE 

CRANE; INDIANA 
PAGE 1 OF3 

12SW/SD11 
SAMPLING ROUND 1 I 2 1 3 1 4·1 5 I 6 1 7 1 8 1 9. 1 1 2 1 3 1 4 1 5 1 6 1'7 1 8 19 

PARAMETER 
Energetics (ugIL) 

1,3,5-TRINITROBENZENE 

DATE 10/27/04 1 

0.264 U 
1,3-DINITROBENZENE . 0.264 U 
24,6-TRINITROTOLUENE 0.264 U 
2,4-DIAMIN0-6-NITROTOLUENE 0.264 U 
2,4-DINITROTOLUENE 0.264 U 
2,6-DIAMIN004-NITROTOLUENE 0.264 U 
2,6-DINITROTOLUENE 0.264 U 
2-AMINO-4,6-DINITROTOLUENE 0.264 U 
2-NITROTOLUENE 0.264 U 
3,5-DINITROANILINE 0.264 . U 
3-NITROTOLUENE 0.264 U 
4,4'-TN-AZOXY 0.528 U 
4-AMINO-2,6-DINITROTOLUENE 0.61 
4-NITROTOLUENE 0.264 U 
DNX 0.264 U 
HMX 6.4 
MNX 0.52 J 
RDX 19 
TNX 0.264 U 
Field Parameters (as indicated) 

DISSOLVED OXYGEN (mil/L) ·10.28 
OXIDATION REDUCTION POTENTIAL (MV 67.7 
PH (S.U.) 7.41 
SPECIFIC CONDUCTANCE (MS/CM) 0.299 
TEMPERATURE (OC) 15.72 

TURBIDITY (NTU) 17.1 
Miscellaneous Parameters (mgIL) 

AMMONIA-N 0.03 J 

3/6/05 1 5/20/2005 1 

0.258 U 0.248 U 
0.258 U 0.248 U 
0.258 U 0.248 U 
0.258 U 
0.258 U 0.248 U 
0.258 U 
0.258 U 0.248 U 
0.258 U 0.26 J 
0.258 U 0;248 U 
0.258 U 
0.258 U 0.248 U 
0.515 U 
0.36 J 0.68 
0.258 U 0.248 U 
0.258 U 

5.1 5 
,0.258 U 

8.3 12 
0.258 U 

4.64 9.65 
189 .193 
6.59 . 7.01 

0.095 0.1.17 
2.86 15.3 

2.7 21 

0.005 U 
I NITRITEINITRATE-N 1 1.9 1 0.37 J 1 1 

1 

1 
1 

1 1 1 1 10/12104 1 3/5/05 1 5/20/2005 1 . 1_- 1 1 . 1 1 

0.24 UJ 0.24 U 0.278 U 
0.24 UJ 0.24 U 0.278 U 
0.24 UJ 0.24 U 0.278 U 
0.24 UJ 0.24 U 
0.24 UJ 0.24 U 0.278 U 
0.24 UJ. 0.24 U 
0.24 UJ 0.24 U 0.278 U' 

0.24 UJ 0.24 U 0.278 U 
0.24 UJ 0.24 U 0.278 U 
0.24 UJ 0.24 U 
0.24 UJ 0.24 U 0.278 U 
0.48 UJ 0.48 U 
0.24 UJ 0.24 U 0.278 U· 
0.24 UJ 0.24 U 0.278' U 
0.24· UJ 0.24 U 
2.4 J 1.3 2 

0.24 UJ 0.24 U 
5.6 J 1.9 4.5 

0.24 UJ 024 U 

1.19 2.45 9.21 
169.6 76 109 
6.98 6.63 6.63 

0.427 0.107. 0.116 
12.13 4.89 14.57 

82.6 5.56 19 

4.2 J 10.005 U 

1 1 1 1 10.025 U 10.025 UJ 1 1 I '. 1 1 1 1 

12SWISD14 I -
1 1 2 1 3 .141516171819 

11/1/04 1 3/7/05 1 5/20/2005 1 1 1 1 . 1 1 

0.24 U 0.248 U 0.25 U 
0.24 U 0.248 U 0.25 U 
0.24 U' 0.248 U 0.25 U 
0.24 U 0.248 U' 
0.24 U 0.248' U 0.25 U 
0.24 U 0.248 U 
0.24 U 0.248 U 0.25 U 
2.1 J 0.65 J 0.62 J 

0.24 U '0.248 U 0.25 U 
0.24 U 0.248 U 
0.71 J 0.248 U 0.25 U 
0.48 'U 0.495 U 
5.6 1.3 2 

0.24 U 0.248· U .0.25 U 
0.24 U 0.248 U 
4.5 14 9.7 J 

0.24 U 0.41 J 
12 55 25 

0:24 U 0248 U 

10.26 4.33 7.98 
52.3 241 . 187 

7.69 5.99 7.36 
0.86 .0.301 0.32 
15.07 8.6 17.33 
.137 59 800 

0.24 J 0.07 1 1 J 
1 3.8 1 1.2 1 1 1 1 1 1 I I 

./ 

" 
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LOCATION 
.SAMPlING ROUND . 1 I 

PARAMETER 
Energetics (ugll) 

l,35-TRINITROBENZENE 
l,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE . 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
RDX 
TNX 
Field Parameters (as indicated) 
DISSOLVED OXYGEN (mq/l)· 

DATE 

OXIDATION REDUCTION POTENTIAL (MV 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (DC) 
TURBIDITY (NTU) . 
Miscellaneous Parameters (mgll) 

AMMONIA-N 
NITRITEINITRATE-N 

. 10/27/04 I 

0.248 U 
0.248 U 
0.248 U 
0.248 U 
0.248 U 
0.248 U 
0.248 U 
0.248 U 
0.248 U 
0.248 U 
0.248 U' 
0,495 U 
0.56 
0.248 U 
0.248 U 
0.55 
0.248 U 

0.8 
.0.248 U 

11.74 
61.8 
7.55 
0.271 
15.66 
.18.3 

2 

315/05 

0.252 U 
0.252 . U 

0.252 U 
0:252 U 
0.252 U 
0.252 U 
0.252 U 
0.252 U 
0.252 U 
0.252 U 
0.252 U 
0.505 U 
0.252 J 
0.252 U 
0.252 U 
0.28 J 
0.252' . U 

0.39 J 
0.252 U 

2.79 
'126 

7.1 
0.14 
5.59 
3.1 

12SWISD24 --', 

TABLE 3-7 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER 

ROUNDS 1 THROUGH 3 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F3 

12SW/SD25· 

I 3 I 4 1 5 1 6 I 7 I 81 9 1 I 2 I 3 141516171819 
I 5/20/2005 I I I I I I ___ 10/11/04 1 315/05 L 5/20/2005 I L I L_ I I 

0.25 U 0.258 U 0.26 U 0.248 U 
.0.25 U 0.258 U 0.26 U 0.248 U 

0.25 . U 0.258 U 0.26 U 0.248 U 
0.258 U 0.26 U 

0.25 U 0.258 U 0.26 U 0.248 U 
0.258 U 0.26 U 

0.25 U 0.258 U. 0.26 U 0.248 U 
0.25 U 0.258 U 0.26 .U 0.248 . U 
0.25 U 0.258, U 0.26 U 0.248 U 

0.258 U 0.26 U 
0.25 U 0.258 U 0.26 U 0.248 U 

0.515 U 0.52 U 
'0.41 J 0.258 U 0.26 U 0.248 U 
0.25 U 0.258 U 0.26 U 0.248 U 

0.258 U 0.26. U 
0.25 U 0.258 U 0,26 U 0.248 U 

0.258 U .0.26 U 
0,46 J 0.258 U 0.26 U 0.248 U 

0.258 U 0.26 U 

9.88 K89 '2.97 .. 10.27 
187 260.5 116 .173 

.7.16 6.92 7.13 6.88 
0.144 0.282 0.078 . 0.082 
15.08 12.58 5.25 14.17 

17 2.4 3.76 16 

.. 

12SW/SD27 
1 1 2 1 3 14151' 6 17 181·9 

10/12/0,! I 315/05 I 5/20/2005 1 I I I I I 

, 

0.242 U 0.25 U 0.25 U 
0.242 U 0.25 U 0.25 U 
0.242 U 0.25 U. 0.25 U -
0.242 U 0.25 U 
0.242 . U 0.25 U 0.25 U 
0.242 U 0.25 U 
0.242 U 0:25 U 0.25 U 
0.242 U 0.25 U 0.25 U 
0.242 U 0.25 U 0.25 U 
0:242 U 0.25 U 
0.242 U 0.25 U 0.25 ' U 
0,485 U 0:5 U 
0.242 U 0.25 U 0.25 U 
0.242 U 0.25 U 0.25 U 
0.242 U 0.25 U 
0.242 U 0.25 U 0.25 U 
0.242 U 0.25 U 
0.242 U 0.25 U 0.28 J 
0.242 U 0.25. U 

7.44 1.95 , 10.02 
, 

266.2 113 172 , 
6.81 6.76 6.77 

0.267 . 0.092 0.087 
13.55 5.21 14.18 

9.15 30 
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LOCATION 
SAMPLING ROUND 

PARAMETER 
Energetics (ugIL) 
.1,3,5-TRINITROBENZENE. 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
2,4~DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE· 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
RDX 
TNX 
Field Parameters (as indicated) 

DISSOLVED OXYGEN (mgll) 

DATE 

.. 

OXIDATION REDUCTION POTENTIAL (MV 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (OC) 
TURBIDITY (NTU) . 
Miscellaneous Parameters (mgIL) 

AMMONIA-N 
NITRITEINITRATE-N 

1 1 2 1 3 

TABLE 3-7 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU12 SURFACE WATER 

ROUNDS 1 THROUGH 3 
NSWCCRANE 

CRANE, INDIANA 
PAGE30F3 

12SW/SD31· 

1 4 1 5 ·1 6 1 7 1 8. 1 9 . 1 1 2 . 1 
12SW/SD34 

3 1 4 1 
No Sample 1 3/5/05. 1 5/20/05 1 1 1 1 . 1 1 No SalTlple 1 3/6/05 ~5/20/05 1_ 1 

0.96 J 0.75 J 0.271 U 0.271 U 
0.258 U. 0.25 U 0.271 U 0.271 U ' 

79 240 0.271 U 0.271 U 
1.6 J 0.271 U 

0.36 J 0.25 J 0.271 U 0:271 U I 

0.258 U 0.271 U 
0.258 U 0.25 U 0.271 U 0.271 U 

11 J 16 J 0.8 J 0.271 U 
0.258 U 0.25 U 0.271 U 0.271 U 

1.2 0.271 U 
0.258 U .0.25 U 0.271 U 0.271 U 
0.515 U 0.542 U 

24 51 1.7 0.51 J 
0.258 U 0.25 U 0.271 U 0.271 U 
0.258 U . 0.271 U 

4.2 7.4 98 35 
0.258 U 1.9 

20 34 140 99 
0.258 U .. ·0.271 U 

3.55 9.63 3.52 8.61 
98 138 .141 177 

7.46 7.42. 7.18 7.58 
0.081 0.18 0.404 0.462 
7.35 15.8 10.04 16.28 
40 40 130 130 

Data Validation Qualifiers: . 

5 1 6 17 1 8 1 9 

1 1 1 1 

U - Indicates that the chemical was not detected at ihe nunierical detection limit (sample-specific detection limit) noted. Non-detected results from the laboratory. are reported in this manner. 

This qualifier is also added to a positive result (reported by the laboratorY) if t~e detected concentration is determined·to be attributable to· contamination introduced during iield sampling or laboratory·a 

J - Indicates that the chemical was detected; however, the assOCiated numerical· result is riot a precise representation of the concentration that is actuallY present in. ihe sample. 

The laboratory reported concentration is.considered to be an estimate of the true concentration. 

UJ -Indicates that the chemical was not detected; however, the detectioniimit (sample-specific detection limit) is considered to be estimated based on problems encountered during laboratory analysis. 
The associated numerical detection limit is regarded as inaccufilte or imprecise. . 



• • • 
TABLE 3-8 

DESCRIPTIVE STATISTICS FOR 
SWMU 12 (MINE FILL A) ROUND 3 SURFACE WATER 

.. NSWC·CRANE 

CRANE,' INDIANA 

Frequency of Minimum· Maximum Range of Mean Average of Positive Sample of Maximum 
Parameter Detection Concentration Concentration Nondetects Concentration Detects Detect 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 117 0.75 J 0.75 J 0.248 - 0.278 0.218 0.750 12SW3102 
2,4,6-TRI NITROTOLUENE 117 240 240 0.248 - 0.278 34.4 240 12SW3102 
2,4-DINITROTOLUENE 117 0.252 J 0.252 J 0.248 - 0.278 0.147 0.252 12SW3102 
2-AMINO-4,6-DINITROTOLUENE 317 0.26 J 16 J 0.25 - 0.278 2.49 5.63 12SW3102 
4-AMINO-2,6-DINITROTOLUENE 517 0.41 J 51 0.25 - 0.278 7.84 10.9 12SW3102 
HMX 517 2 35 0.25 8.48 11.8 12SW3402 
RDX 717 0.28 J 99 --- 25.0 25.0 12SW3402 
Field Parameters Field Parameters 
DISSOLVED OXYGEN - METER (MG/L) 717 7.98 10.02 --- 9.28 9.28 12SW2703 
OXIDATION REDUCTION POTENTIAL (MV . 717 109 193 --- 166 166 12SW0903 
PH (S.U.) 717 6.63 '7.58 --- 7.13 7.13 12SW3402 
SPECIFIC CONDUCTANCE (MS/CM) 717 0.087 0.462· 0.204 0.204 12SW3402 
TEMPERATURE (C) 717 . 14.18 17.33 --- 15.5 15.5 12SW1403 
TURBIDITY (NTU) 7/7 17 800 --- 151 151 12SW1403 
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